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ESDO B a norgovernmental organization working on environmental and health isgitiesvarious
stakeholders, to create a toxic free Bangladesh and sustainable living environment.

UNEP

The United Nations Environment Programme (UNEP) is thditgy global environmental authority that sets

the global environmental agenda, promotes the coherent implementation of the environmental dimension of
sustainable development within the United Nations System and serves as an authoritative advocate for the
global environment.

UNEP Global Mercury Partnership

Governments initiated partnership activities at Governing Council 23 and have subsequently specified the
UNEP Global Mercury Partnership as one of the main mechanisms for the delivery of immediateaction
mercury during the negotiation of the global mercury convenfitre overall goal of the UNEP Global
Mercury Partnership is to protect human health and the global environment from the release of mercury and its
compounds by minimizing and, where féddsj ultimately eliminating global, anthropogenic mercury releases

to air, water and land. The Partnership works closely with stakeholders to assist in the timely ratification and
effective implementation of the Minamata Convention on Mercury.

UNEP Chemicals

UNEP Chemicals is a division of UNEP technology, Industry and Economics which has established by UNEP
in response to the Guhteerimniediage olgectiverto encolirage allecouotes to
adopt goals and take actions, as appropriatethe identification of mercurgxposed populations, for the
minimization of mercury exposure through outreach efforts and for the reduction of anthropogenic mercury
releases.
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Ministry of Environment and Forests
Govt. of the People’s Republic of Bangladesh
Bangladesh Secretariat, Dhaka-1000
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On behalf of Ministry of Environment and Forest (MoEF), Government of the People’s
Republic of Bangladesh, | sincerely congratulate Environment and Social Development
Organization- ESDO on their efforts for successful implementation of the project
“Reduction of demand for Mercury in mercury containing products in Bangladesh”in
association with United Nations Environment Program (UNEP). Special thanks for
conducting a comprehensive inventory of mercury source, emission and impact
assessment in Bangladesh. Just like ESDO, we are also having ongoing efforts to raise
awareness as well as strengthening capacities to replace mercury-added products. We
know that it is not an easy task. If we receive any constructive suggestions, we will
certainly go ahead with this. We have already taken some initiatives and hope that we
will be able to ratify the Minamata Convention soon.

We would also like to congratulate ESDO for coming up with this “Study Report”. It is
refreshing to know that ESDO shares a common goal with us in creating awareness and
promoting environmentally sound management of end-of-life mercury-added products
in Bangladesh. | believe this report will provide valuable inputs in the preparation of a
national policy regulation on import and use of mercury added products. Thorough
ESDO’s research work stakeholders will be more aware of the mercury level in the
products and industrial processes.

Congratulations once again and best wishes to ESDO for its endeavor towards
betterment of the environment and people of Bangladesh.
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Foreword

Mercury pollution is a global problem that requires global action because it moves with air and water,
transcends political borders, and can be transported thousands of miles in the atmosphere.

Investigations of developed countries and some developing countries reveal that the production,
consumption and disposal of mercury and mercury containing compounds, especially when used in
industrial and commercial sectors, have an enormous impact on the atmosphere, biodiversity, soil, water,
human health, etc. This impact will last, not merely on this generation, but also for future generations. The
devastation that will result from these environmental impacts pose a great obstacle to socio-economic
development. The Minamata Bay tragedy, where great numbers of children in Minamata, Japan, were
born with severe birth defects as a result of systematic mercury contamination in the water source during
the 1950s, made the international community acutely aware of the potentially lethal effects of mercury
which is discharged into the environment without proper treatment.

The Minamata Convention calls on governments around the world to learn and apply the lessons from the
Minamata tragedy for the control of emission and release of mercury and mercury compounds in the
future. Bangladesh is one of the signatory to Minamata convention.

Mercury in wastes, containing this free element and its compounds, and in equipment containing mercury,
continues to harm the environment of Bangladesh. And will also do so years after being disposed. In
Bangladesh we have no specific guidelines regarding the management of mercury wastes, or how to
safely manage the uses of either products or equipment that contain mercury or mercury compounds.
Evaluating mercury emission is, therefore, is required to assess new, potential and existing sources, of
the mercury contamination from mercury and mercury-containing products.

Through the measures enumerated in the Convention, phasing-out of mercury containing products has
already begun. United Nations for Environmental Programme (UNEP) is supporting the efforts towards an
early entry into force of the convention and towards the implementation of its provisions.

The international demand for the control of mercury e
Council 6s 22nd sessi on adngiderifgetherkayafindngs 20tBe3GlobalAMetrcery c
Assessment Report, the governing Council decided that there was sufficient evidence of significant global

adverse impacts from mercury to warrant further international action to reduce the risks to humans and

wildlife from the release of mercury into to the environment.

This commitment to addressing the global adverse impacts of mercury pollution was reinforced by 27
Governments and regional economic integration organizations at the 23rd session of the Governing
Council in February 2005. The Governing Council also requested UNEP, in cooperation and consultation
with other relevant organizations, to facilitate and conduct technical assistance and capacity building
activities to support the efforts of all countries to take action on mercury pollution. The Governing Council
specified the UNEP Global Mercury Partnership as one of the main mechanisms for the delivery of
immediate actions on mercury during the negotiations of the global mercury convention.

I n response to the Governing Councilbés request, UNEP h
with the immediate objective to encourage all countries to adopt goals and take actions, as appropriate,

for the identification of mercury-exposed populations, for the minimization of mercury exposure through

outreach efforts and for the reduction of anthropogenic mercury releases.

We, the Environment and Social Development Organization-ESDO, in collaboration with UNEP took an
initiative to carry outar esearch and survey on t h ®emadofMecuryint i t | ed
Mercury Containing Pr oduct s i n . Bhsngslthe frg,sveq in depth study on mercury added

products in Bangladesh.


http://www.unep.org/chemicalsandwaste/Mercury/GlobalMercuryPartnership/MandatesDecision255/tabid/4565/language/en-US/Default.aspx
http://www.unep.org/chemicalsandwaste/Mercury/GlobalMercuryPartnership/MandatesDecision255/tabid/4565/language/en-US/Default.aspx

Under the guidance and dynamic leadership of Dr. Shahriar Hossain; the ESDO research team was able
to come forward with a comprehensive inventory report on the status of mercury emission and health
impact in Bangladesh.

It may, also, to be mentioned that with the cooperation of different stakeholders from both public and
private sectors the inventory rep or t on AMer cur y inaadrg dituapon @armhlysistirs
Bangladesh (Product inventory and emission source identification)o was developed. Representatives of
the government agencies, the private sector and other stakeholders contributed valuable inputs in this
effort.

This inventory report focuses on a preliminary inventory of mercury use and release in Bangladesh, a
guantification of mercury emission and releases, identification of potential hotspots, possible alternatives
and a regulatory framework on mercury added products and processes.

It provides basic information that may be useful to government agencies, the private sector and all other
stakeholders for the management and use of mercury in an appropriate way.

A background document titled AUNEP Tool kuryreléases, i dent i
April 20130 is a base for preparation of the mercury i
emission and release sources for mercury in Bangladesh based on UNEP Toolkit. In this regard, and

while depending on UNEP Toolkit it has not been possible to accurately quantify all mercury release

sources in Bangladesh.

Inventories on the release of hazardous substances constitute an important source of information for all
concerned. Such inventories are often of vital importance to stakeholders, in the industry, trade,
manufacturing sectors as well as consumers.

We, in ESDO, trust that the inventory report prepared by the ESDO research team that appears in the

following pages will be of interest as well as useful to policy makers in the government to all those
concerned ministries, in the scientific community and all other stakeholders.

{7/\}? . mcw) [L\,”g Mww(x/

Bangladesh, Dated: Syed Marghub Murshed
21/09/2015 Chairperson
ESDO
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Executive Summary

Mercury in the wastes containing the free
element anditscompounds and the equipment
contaning mercury, continues to harm the
environment of Bangladeshmany yearsafter
their disposal Bangladesh has o specific
guidelines regarding the management of
mercury wastes or how to safely manage the
uses of either products or equipment that
contain mercury or mercury compounds

The evaluation of mercury emissiptherefore,
isrequiredto asses new, potential and existing
sources,of the mercury emissioras results of
the uses of mercury and mercurgontainng
products. The calculatioa of mercuryemission
and release into the environmenmade in this
report are based on surveys, guidelines,
methods, sources andther factors

The international demand for the control of
mercury emissions arose followinge UNER a
Governing Coun€d 22nd session in February
2003 After considering the key findings of the
Global Mercury AssessmentReport, the
governing Council decided thatthere was
sufficient evidence of significant global adverse
impacts from mercury to warrant further
international action to reduce the risks to
humans and wildlife from the release of
mercury into to the environment. The
Governng Council decided that national,
regional and global actions should be initiated
as soon as possible and urged all countries to
adopt goals and take actions, as appropriate, to
identify populations at risk and to reduce
humangenerated releasesf mercuy.

This commitmentto addressing the global
adverse impacts of mercury pollution was
reinforced by 27 Governments and regional
economic integratiororganizationsat the 23rd
session of the Governing Council in February

12

2005. The Governing Council also uested
UNEP, in cooperation and consultation with
other relevant organizations, to facilitate and
conduct technical assistance and capacity
building activities to support the efforts of all
countries to take actiown mercury pollution.

In response to thd 2 S NI A y 3
UNEP has established a mercury progwaithin
UNEP Chemical®)NEP Division of Technology,
Industry and Economiyswith the immediate
objective to encourage all countries to adopt
goals and take actions, as appropriatetr the
identification of mercuryexposed populations,
for the minimization of mercury exposure
through outreach efforts andor the redudion

of anthropogenic mercury releases.

Environment and  Social Development
OrganizatiolESDO hasalso undertaken the
projecti AGft SR awSRdzOGA2Y
AY YSNDdzNE O2y il AyAy3
in collaboration with UNEP to raise awareness
and document mercury use and mercury added
products in Bangladesh. This initiative also aims
to support Bangladesh governmie towards
ratification of Minamata convention.

Inventories of releases of priority hazardous
substances constitute an important decision
making tool in the process of mitigating
environmental impacts from the pollutants in
guestion. Such inventoriesepften vital in the

communication with stakeholders such as
industry, trade, manufacturers and the public.

The information on mercury pollution
contained in this report can be used to
determine which sources of mercury should be
addressed in Bangladedbr release reduction
initiatives. Moreover, baseline inventories and
related information can be used to set effective
approaches antb drawfurther attention of the
concerned government officials and

| 2dzy OAf Q:
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stakeholders to take appropriate actions and

Findings

This report is mainly focused on the preliminary
field survey on mercury uses and relegses
within Bangladesh territoryThesesurveys were

undertaken

during JanuaryMay, 2015

throughout Bangladesh by the ESDO team. The
team followed the UNERolkit format in the
design of the survey.&ed on the preliminary
data, the findings aras follows:

MERCURY TRADIWIPORTEXPORT

¢

Mercury is not mined or produced in
Bangladesh.It is nostly imported from
other countries.

Bangladesh does not producenercury
compounds nor does it engage in mercury
mining.

According to the source of NBR, 2015,
around 3.73 MT Mercury is imported each
year in Bangladesh.

Besides that, during the field survey ESDO

measures

o0 Dental Assistants

0 Beauty Product or Cosmetics Producers

o Jewelry Producer@ised to recollect gold
from the waste)

o Pharmaceutical Companies

o0 Pesticide/biocidecompanies

0 Laboratories (Academic institutions/private

sectors)

MERCURMSAGHENVENTORY BRODUCTS AMROCESSES

C Major

has found that in Bangladesh approximately C

40 chemical importers are present and
GKS& AYLRNI
from China and India in recent years. Most
of them import and sale two forms of
mercury. These are: encapsulated and liquid
forms.

According to the survey it was found that
around 58 MT maury is imported bythe
importers (both legal and illegal way
through border belt areas).

It was also found that annual storage of
mercury (after supply or sell) for both the
forms are 18600 kg or 18.6 MT.

So, it has been found that in a ye&28.4 MT
meraury usually sell to the following target
customers. They are;

Dental Colleges/Chambér@uacks

13
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consumes of mercury are: the

industrial sector (Chloralkali, paper and
pulp, cement productio)) the healthcare

sector (healthcare instruments, dental
amalgan), the energy sector and processes
the electronic sector (electronic device,
batteries, CFDs the cosmetics sector, the
jewelry sector and others

Industrial Sector

Calculatiors based onexisting Chlor-alkali
plarfsSthodeQuing previods: tacknblégy for
producing chlorine (Cb), suggest that, in
total, 4.49 MT of mercury per yearare
released.

Though 33 cement industries are present in
Bangladesh but 8 havelinker and cement
manufacturing facilitieslt is estimated that
the release of mercury fronthe8 cement
factoriesof Bangladesh i8.14 MT

Based on calculation on existing Aluminum
production companies, total emission of
mercury into air is 0.011 MT.

Based on same calculation it was found that
0.16 MT mercury is being ertet into air
during steel production process.
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Health care sector C
According t09{ 5hQa ol aSnhAy s
mercury containing products i2015 finds

that 887472thermometers are usegearly,

and 37.8% ofthese thermometers break
(552007.58). Similarly, ydg use of the
number of ghygmomanometers 805926

and 10% (275333.4) of the total
sphygmomanometers laak ]
Standard hermometers contain 0.5g¢ 2.0g
mercury andstandardsphygmomanometey
contain 80160g mercury.

It is estimated that in a year appraximately 1
0.69 tonsof mercury is releasedinto the
environment and atmosphere due to
thermometer brealkge,andthat 3.3 tonsof
mercury is released due to
sphygmomanometer breakage.

Duringthe preparationof dental amalgarg,
mercury  vapor isreleased and the
amalgansare sources of exposure to
mercury contamination. People associated
with dental care such as dentists, students
and health workers andin some cases i
patients, are exposed to mercury vapor
during amalgam preparation through
mercury Spil, mafunctioning
amalgamators, leaky amalgam capsule
trituration placement and condensation of  q
amalgam, polishing and removal of amalgam
andvaporization of mercury fromother
sources

Based on ESOD& 0 I &uf/éyAiyiS q
estimated that a personduring amalgan

dental fillings inhales, on an average,
between 3 and 17 micrograms of mercury
from itsvapor into his or her blood each day.

In ayear it is 1095 mg to 6205 mg.

Based on the same ESDO sunie§9 MT to

6.22 MT Mercury vapor is released from
mercury analgam fllings per year fronthe

dental setor in Bangladesh

= .0
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Energy sector and processes

|4 dBkdgl&désha major contributor of
mercury emissios intoto atmosphere in the
near future will be coal burning in power
plants. The processing of imeral oils,
natural gasandfossil fuel extraction are also

sources of mercury emission to the
atmosphere.
Based on ES@DA O2 dzy i NB

it is estimated thatthe potential mercury
emissiors from the energy sector(coal, gas,
oil refining etc.)s 3058.18 Kg.

It is estimated that 11 kg mercury can emit
into the air during aluminum production and
160 kg mercuryemit from the byproduct
duringpig iron and steel productian
Electronic sector

According to the reportd a S NI dzNEB
Products and Hotspotsyi
prepared by ESDO in 2Q12 is estimated
that fluorescent lamps represent
approximately 80 percent of the total
mercury used in lighting.

Based on ESDBObaselinesurveyotal CFL
production in Bangladesh i49,688,097.2
units in the period 6 20122014 and
mercury release from CFL light bulb is 0.118
MT.

During the field survey of ESDO on 2015, it
was found that each button cell battery may
contain 22 ppm mercury as impurities in the
salted layer.

Button cell batteries also contain mercuag
impurities. According to the survey the total
mercury release from button cell batteries in
Bangladesh aresstimated 0.0179 MT per
year.

C Others
Based on ESDOs baseline survey on 2015;

1 Mercury release from jewelry sector
was estimated to be 4.1 MT

aAlbdz GA

{ 2 dzNDO
Fy3fl RS&aKE



I Basa on calculation mercury release
from measuring devices were 0.85 MT.
¢ 1 O02NRAY3 G2 GKS

1 Mercury release from the chemicals,
reagents, solvents use in laboratories

NJB LJ2 Nare 538263 lkga S N dzNE

Sources: Products and Hotspots in Due to Ia f| for N wwere unable to
CFy3frRSAKE LINBLI NBR £ mago e

. . obtaln information for calculatlons including
mercury concentration in beauty

products ranges from 4653 ppm to
3361 ppm.

MERCURY WASTE ANEREE INTO

ENVIRONMENT

C Mercury has a verlong life span, therefore,
mercury in the wastes, sludg® adand by
products isnot destroyed with disposadut
rather continues to subsist in environment.

C Based on dcus group discussions ad
surveys, we found that the majority of users
of mercury arenot aware of the importance
of proper disposal of mercury waste or
mercury containing compoundd.here are
also no systems for the larggeale disposal
of mercury in Bangdesh.Based on ESDO
baseline surveyit is estimated that 12 MT
mercury waste is generated and released
every yealinto environment through waste
deposition, land filling and waste water
treatment.

C Based on the same study, we found that
annual mercuryemission from cremation is
0.170 MT.

Recommendations

Bangladeshdoes not yet haveany specific
guidelines regarding the management of
mercury release into the environmentor
regarding how to safely manage thase of
products/equipment that contain mercuy,
mercury compounds or other specific
chemials The existing legislation generally
focuses on the overall management of
chemicals particularly related to pesticides (for
agricultural purposes) and waste management
(for the environmental purposes).
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primary metal production, mercury in biocides
and pesticides, paints, toysand related
products, etc.

Lack of the absence of standardization and
certification of the quality products and their
high coss are some of the barriers of shifting
from mercury to alternative healthcare
instruments and dental amalgam Absence of
end-of-life management of discarded GFand
other devices are also reasons for concern.

Bangladeshhas limited strategiesin place for
identifying a site contaminated with mercury, as
well as identifying and assessing the impact of
mercury on environment and human health.
The reason behind thiisthe lack of training,
ability and capacity forknowledge sharing.
Policy makers, regulatorand the users of
mercury containing goods are generally
uninformed about the issueThere is also some
lack of media awarenessd the commommass

is hardly iflormed ofthe toxicity of mercury.

Future recommendation® minimize
mercury use and releases che,

C Promoting Alternatives of mercury
added products

G Training on Alternatives of mercury
added products

C Government Regulatory, and
Institutional framewok Programs

C Plan to Minimize and eliminate the uses
of Mercury and Mercury based products
and practices






1 NATIONAINFORMATION

1.1 GDOUNTRY PROFILE

1.1.1 Physical Geography

Bangladesh emerged as an independent Sta
on 16th December, 1971

It is a semitropical, riverine country witha
monsoon climate. It lies in the nortBastern
part of SouthAsia betweerthe borders of Indit
and MyanmarBurma.

Thephysical geographgf Bangladesh is varied
and has an area characterized by two distinctive
features: a broddeltaic plainsubject to
frequentflooding, and a small hilly region
crossed by swiftly flowing rivers. The country
has an area of 147,570 square kilometers and
extends 820 kilometers north to south and 600
kilometers east to west. Bangladesh is bordered
on the west, north, and east by a 4,095
kilometer land frontier withindiaand, in the
southeast, by a short land and water frontier
(193km) with Burma (Myanmar).On the south
is a highly irregular deltaic coastline of about
580 kilometers, fissured by mg rivers and
streams flowing into th&ay of Bengal. The
territorial waters of Bangladesh extend 12
nautical miles (2&m), and the exclusive
economic zone of the country is 200 nautical
miles (37Gkm). Bangladesh has about 250
Major rivers with a totaléngth of 24,140 km
and innumerable canals, oxbow lakes and
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wetlands.The brest covers about 7 percent of
the land ared.

Bangladesh is divided into seven major
administrative divisions. Each division is named
after the major city within its jurisdictionht
serves as the administtive capital of that
division

Division Area (km2)
Barisal Division 13,225.20
Chittagong Division 33,908.55
Dhaka Division 31,177.74
Khulna Diision 22,284.22
Rajshahi Division 18,153.08
Rangpur Division 16,184.99
Sylhet Division 12,635.22

Bangladestnas a subtropical monsoon climate
characterized by wide seasonal variasoin
rainfall, moderately highand humidity. There
are six distinct seasons in Bangladesh: In
general, maximum summer temperatures range

Thttp://www.moe du.gov.bd/old/bangladesh.htm
2'2011 Population & Housing Census: Preliminary
Results'(PDF). Bangladesh Bureau of Statistics
Retrievedl2 Januar®012


http://en.wikipedia.org/wiki/Barisal_Division
http://en.wikipedia.org/wiki/Chittagong_Division
http://en.wikipedia.org/wiki/Dhaka_Division
http://en.wikipedia.org/wiki/Khulna_Division
http://en.wikipedia.org/wiki/Rajshahi_Division
http://en.wikipedia.org/wiki/Rangpur_Division
http://en.wikipedia.org/wiki/Sylhet_Division
http://www.weatheronline.co.uk/Bangladesh.htm
http://www.moedu.gov.bd/old/bangladesh.htm
http://www.bbs.gov.bd/WebTestApplication/userfiles/Image/BBS/PHC2011Preliminary%20Result.pdf
http://www.bbs.gov.bd/WebTestApplication/userfiles/Image/BBS/PHC2011Preliminary%20Result.pdf

between 30°C and 40°Quneis the warmest
month in most parts of the country. January is
the coldest month, when the \erage
temperature for most of the country is about
10°C. Heawsainfallis  characteristic  of
Bangladesh. With the exception of the relatively
dry western region of Rajshahi, where the
annual rainfall is about 1600 mm, most parts of
the country receive at least 2000 mm of rainfall
per year. Because of its locatidowards the
south of the foothills of the Himalayas, where
monsoon winds turn westral northwest, the
regions in northeastern Bangladesh receives the
highest average precipitation, sometimes over
4000 mm per year. About 80 percent of
Bangladesh's rain falls during the monsoon
season.

1.1.1 Populatiori

The population oBangladeslis estimated

at 158,512,57@s of July 1 2014.
Bangladesh's population 2519%of the total
world population

Bangladesh ranks numb@8iin the list

of countries by population

Thepopulation densityin Bangladesh i$,101
people per Krh

30%o0f the population isurban(47,334,620
people in 2014).

Themedian agen Bangladesh 5.4 years

10 204 live births average per dg425.18 iman
hour).

2 553 deaths average per day (106.3@un
hour).

55 529 324 young people under 15 years old
(28160 941 males / 27 368 383 females)

98 990 368 persons between 15 and 64 years
old (46973 260 males / 52 017 108 females)
7 557 667 pesons above 64 years o{8696
985 males / 3 862 303 females

Shttp://ww.worldometers.info/world-
population/bangladestpopulation/
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1.2 SECTORIAL PROFILE

1.2.1 Agricultural profile

Most of Bangladesh lies within the broad delta
formed by the Ganges and Brahmaputra rivers
and is exceedingly flat, lolying, and subject to
annual floodng. Much fertile, alluvial soil is
deposited by the floodwaters. The only
significant area of hilly terrain, constituting less
than onetenth of the nation's territory, is the
Chittagong Hill Tracts District in the narrow
southeastern panhandle of the codry.

There, on the border with Myanmar, is
MowdokMual (1,003 m/3,291 ft), the country's
highest peak. Small, scattered hills lie along or
near the eastern and northern borders with
India. The eroded remnants of two old alluvial
terracesthe Madhupur Tract,in the north
central part of the country, and The Barind,
straddling the northwestern boundary with
India-attain elevations of about 30 m (about
100 ft). The soil here is much less fertile than
the annually replenished alluvium of the
surrounding floodplan.*

Land

Total area144,000 square kilometers;

Land areal33,910 square kilometers

Land boundaries4,246 km total; 193 km with
Myanmar, 4,053 knwith India,

Coastline: 580 km

Land distribution:

- arable land 67%

- forest and woodland 16%

- permanat crops 2%

- meadows and pastures 4%

- others 11%

“http://www.discoverybangladesh.com/meetba
ngladesh/land_resources.html


http://www.weatheronline.co.uk/cgi-bin/regframe?3&PRG=cityklima&WMO=41923&INFO=0&PAG=1
http://www.worldometers.info/world-population/
http://www.worldometers.info/world-population/
http://www.worldometers.info/world-population/population-by-country/

Agriculture Sector in Bangladesh

Agriculture plays a key role in ensuring food
security and accelerating poverty reduction.
About threefourths of Bangladesh population
live in rural areas and are dirhyc or indirectly
dependent on the sector. About 47.0% of the
total labor force is employed in agriculture,
although the share of agriculture in GDP is
declining (19.0% in FY2006 to 15.9% in FY2014).

Agriculture in Bangladesh is heavily dependent
on the weather, and the entire harvest can be
wiped out in a matter of hours when cyclones
hit the country. Farms are usually very small
due to heavily increasing population, unwieldy
land ownership, and inheritance regulations.
The 3 main cropsrice, jute, and tar have
dominated agricultural exports for decades,
although the rice is grown almost entirely for
domestic consumption, while jute and tea are
the main export earners. In addition to these
products, Bangladeshi farmers produce
sugarcane, tobacco, cottonnd various fruits
bananas,

pineapples, etc.) for the domestic market.

and vegetables (sweet potatoes,

Meeting the nation's food requirements
remains the keyobjective of the government
and in recent years there has been substantial
increase in grain prodtion. However, due to
calamities like flood, loss of food and cash crops
is a recurring phenomenon which disrupts the
continuing

progress of the entire economy.

Agricultural  holdings in Bangladesh are

generally small. Through Cooperatives the use
of moden machinery is gradually gaining
popularity. Rice, Jute,

Sugarcane, Potato,
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Pulses, Wheat, Tea and Tobacco are the
principal crops. The crop stdector dominates

the agriculture sector contributing about 72% of
Total production. Fisheries, livestock and
forestry subsectors are 10.33%, 10.11% and

7.33% respectively.

Crop diversification program, credit, extension
and research, and input distribution policies
pursued by the government are vyielding
positive results. The country is now on the
threshold of attaning selfsufficiency in food
grain production.

1.2.2 IndustrialProfilé

Supply disruptions and subdued consumption
demand due to political unrest cut industry
growth to 8.4% in FY2014, from 9.6% a year
earlier. Manufacturing growth slowed to 8.7%
from 10.3%,reflecting weaker production for
the domestic
production

market, although garment
strengthened.  Expansion in
electricity output slowed to 8.2% from 9.7%.
Construction growth picked up to 8.6% from
8.0%,
development spending.

reflecting higher government

Industry growth is expected to rise to 9.2% on a
rise in domestic demand supported by
increased remittances and a likely pick up in

exports in the second half of the year.

Shttp://www.adb.org/sites/default/files/institut
ionatdocument/151071/bargeu-september
2014.pdf



¢tKS OSyidN}t olylQa
more credit to SMEs and to agroaded
industries is expected to
LINE RdzOG A2y ®
and employment 17.5%. To

. hy3trRSAKQA adl N
about 2.0 million people joining the labor force

lead to higher

address

every year, many better paying jobsed to be
created in the industry sector, especially in
manufacturing, were productivity is higher.

The quantum index for mediunand largescale
manufacturing industries rose by 8.2% during
JulycMay FY2014. Wearing apparel, the major
industrial group, gew by 11.2%; textiles fell by
0.8%, food by 8.0%;
pharmaceuticals and medicinal chemicals by

products, rose
13.6%; other nonmetallic mineral products by
2.3%; leather and leather products by 5.7%;
basic metals by 9.9%; fabricated metal
products, except mehinery, by 9.2%; printing

and reproduction of recorded media by 2.6%;

1.2.3 HealthProfil¢

The Healthcare system in Bangladesh provides
inpatient care services through swbstrict,
district level public hospitals, medical college
and specialized hospitals, private jorofit and

not for profit hospitals. District hospital is
considered as secondary level referral facility
and the medical college and specialized
the tertiary facilities. While
information on public facilities is available from

hospitals as

government sources, no reliable data is found
for private ones. A complete picture, therefore,

®http://www .jointlearningnetwork.org/uploads/
files/resources/BHW_Report_2011 0.pdf
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29.6%, tobacco products by 4.5%; wood and
cork products by 2.0%; other machinery and

Ly Rdza G4 NBE Qa eduiprheNity 10.0%; cbrbputer, Bléctromict ahdi’?

optical praducts by 5.8%; rubber and plastic

S Y LI @aBIUCES Wy(6.8%0; Kriotbr fvehigléd Stiailers, &and K

semitrailers by 9.9%; and other transport
equipment by 13.3%. Coke and petroleum
products fell by 9.4%. Psgection supply
disruptions cut industry growth The general
index for smallscale manufacturing(1995/96
base) rose by 5.3% during JuMarch, FY2014.
Food, beverages, and tobacco rose by 3.4%;
textiles, leather, and apparel by 19.6%; metal
products and machinery by 10.7%; basic metal
industries by 6.6%; paper, printingand
publishing by 5.3%; wood and wood products
by 2.5%; and other manufacturing industries by
23.6%. Chemicals, rubber, and plastic rose by
1.2%; and nonmetallic products fell by 11.6%.

cannot be provided. An effort is made below for
presenting the existing facilities in public,
private forprofit and private not fosprofit

sectors.
Public facilities

A total of 536 public hospitals with 37,387 beds
provide inpatient care services in Bangladesh.
There are 413 Upazila (sdlistrict) Heath

Complexes which have limited inpatient
services. District hospitals are usually termed
secondary hospitals since unlike the medical
college hospitals these have fewer specialty

cares.



Apart from these, there are different types of
special carecenterssuch as, infectious disease
hospitals, tuberculosis hospitals, and leprosy
hospitals whicHall under secondary care health
facilities. The medical college hospitals are
located in the regional level covering several
districts, and provide specialty care a wide
range of disciplines.

These hospitals are called tertiary hospitals.
Tertiary hospitals include even national level
super specialty hospitals ocenters which

provide high end medical
specialized

care services,
in only one particular area of
few decades,
experienced a rapid
development in secondary and tertiary care
network all over the country. Of 64 districts, 59

heathcare. Over the Ilast

Bangladesh  has

have a hospital with secondary health care.
However, these hospitals have limited
specialistdiagnostic and laboratory services. In
addition, there are nine general hospitals with
100-250 bed capacity. The types and number of
public hospitals, number of beds and service
packages are presented in the table below.
Varieties of inpatient care sergs are available

in public hospitals. In its three tieystem (sub

district, district and region), a good network of

hospitals has been established in Bangladesh

Private forprofit

The government of Bangladesh has been
encouraging private investment irehlth sector
since early 1980s. Government policy has
reiterated and reaffirmed the need for the
private sector to share the provision of health
care with the public sector "with a view to
achieving the spirit of participation and owner
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ship in health deviepment" (GOB 1998: 463).

The private health care facility constitutes an
important component of the national health

care system of Bangladesh, providing services
to people with better affordability to pay.

Private sector offers both modern and

alternative (homeopathic, ayurvedic) care.
Private facilities are naturally developed in
urban areas where affluent sections of the
population reside. In the early 1980s there were
only 150 private clinics and hospitals in
2,501
registeed hospitals and clinics (Directorate
of Health Services 2010).
facilities contain a total number of 42,237 beds

Bangladesh, which increased to

General These
in the registered private hospitals and clinics.
Moreover, 5,122 registered diagnostic centers
are currently available. Apartdm these, there
are a large amount of private clinics in different
districts and cities that are not registered.
Private for profit hospitals naturally intend to
maximize profit and such hospitals targets
middle- to highrincome segments of the society.

Private not for-profit (NGOs)

Private not forprofit (NGOs) facilities normally
provide outpatient services in Bangladesh. A
handful
established secondary and tertiary inpatient
healthcare Some NGOs
established their own hospitals, aiming to
provide free or subsidized healthcare for the

number of NGOs has successfully

services. have

poor. A number of these hospitals offer some
kind of health Such
generally covers consultations and a minimum

insurance. insurance

level of treatment. 34 NGOs are providing
secondry healthcare that are operating mainly



on charity basis. The numbers of inpatient care
beds vary largely across N@@h hospitals,
operated nationally and internationally. Among
the national NGO hospitals Gonoshasthay
Kendro (GK), AK Khan Healthcare {TrDé¥aka
Community Hospital, BIRDEM hospital etc. are
well known ones. The number of hospital beds
and cabins vary largely across these hospitals.
For instance, GK Dhaka hospital has a capacity
of about 410 beds and 46 cabins.

AK Khan Healthcare trust agerating a 50 bed
hospital for women and children in Chittagong.
Wide range of services are provided by these
hospitals, for instance, in thepecialtyareas of
burns, endocrinology, cardiology, surgery, and
obstetricsigynecology diabetes, Surgery, ERCP
and CT Scan. Example of international NGOs,
which  provide secondary dan tertiary
healthcare are ICDDRB, LAMB Hospital. IBDDR
has two hospitalsonein Dhaka andhe otherin
Matlab. These hospitals, with a total of 370
beds are providing service mainlyr fdiarrheoal
and cholera diseases and also aistetricg
gynecologyand paediatrics. Lamb Hospital in
Parbatipur, Dinajpur provides inpatient service
through departments of obstetricgjynecology
paediatrics, surgery and medicine with 115
beds.

Distribution of inpatient care facilities

Bangladesh is divided into six administrative
divisions éxcludingRangpur division which has
been recently separated from Rajshahi).
Available data from district hospitals shows that
the number of beds per hospital raeg
between 100 and 250.
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Health Workforce

Unlike many service sectors, inpatient
healthcare demands highly qualified labor force
(health  workforce) including physicians,
dentists, nurses, midwives and medical
technologists. Inadequacy of health workforce
has been observed in Bangladesh and
considered to be a strong limiting factor of
population health (Joint Learning Initiative
2004). Bangladesh government has sanctioned
20,234 positions for physicians of which 11,300
are currently filled up, which means ttal
vacancy of 44.2%. In total 13,483 nurses are
currently working in the public health facilities, while
the total number of positions sanctioned are 17,183.
The Distribution of vacant positions of different
levels of nurses shows that around 96 percen
positions of senior nurse are vacant. Corresponding
vacancies for junior (class Il) and aide nurse (class Ill)
are 67.6 and 19.5 percent respectively. It means that
vacant position is higher among the nurses with
higher qualification. However, the physos in
public sector often provide services in private
hospitals. The highest vacancy in medical staffs is
observed in Barisal (64.9%), followed by Khulna
(58.2%), Rajshahi (55.3%), Sylhet (54.7%), Chittagong
(50.7%) and Dhaka (25.4%). There are curre2ily
public medical colleges in Bangladesh of which 17
have the capacity to produce 2,509 physicians and
the rest can produce 210 dentists. A total of 1,250
places for nursing education are available in public
institutions. Furthermore, places for educatirih0
medical assistants are available in public institutions.
From the public medical colleges 10,990 physicians
have been graduated between 2004 and 2009 of
which 49.2 percent is female. The scope for medical
education has been extending beyond public ricatl
institutions since the beginning of 1990s. A sum of
44 private medical colleges can educate 3,335
physicians. Twelve dental colleges have the capacity
to educate 770 dentists. A sum of 530 nurses, 140
midwives and 1,855 medical assistants can be
graduated by private institutions.
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2 PRELIMINARY INVENTORY
MERCURY USE AND REEEN
BANGLADESH

2.1 INTRODUCTION

Investigations of developed countries and
some developing countriebave revealed that
the production, consumption and disposal of
chemicals and/or chemical compounds,
especially those that are used in industréadd
commercial sectorshave an enormous impact
on the atmosphere, biodiversity, soil, water,
human health, etc Thisimpact will last, not
merely on this generation, but also for fure
generations. The devastatiothat will results
from these environmental impacts posea
great obstacle to socieconomic development.
The Minamata Bay tragedywhere great
numbers of children in Minamata, Japan, were
born with severe birth defects aa result of
systematic mercury contamination in the water
source during the 1950s, made the
international community acutely aware dhe
potentially lethal effects of some chemicals
which are dischargedinto the environment
without proper treatment.The repots of many
developed countries have also elaborated on
the other types of adverse environmental
impacts that they haveencountered when
industrial activities were undertaken without
considering the sustainable environment.

The Minamata Convention isdesgned to
protect human health andthe environment
from the human induced emission and release
of mercury and mercury compounds.
Bangladesh is a signatory of Minamata
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convention and salienf features of the
conventions are:

0 Mercury is one of the wst toxic
substances known to humans

0 Mercury can pass through skin, bleod
brain and placental barrier and can
cause devastating effects on the
function of growth of brain in the
growing fetus

0 Mercuryisaneuro and nephreoxicant
and can damage kidney and central
nervous system.

0 Mercury can cross global barriers and
can move from one country to other.

0 Mercury bio- accumulates and bi
magnifies

o A likely route of exposure includes
inhalation or absorption of mercury
vapor from a spill or during a
manufacturing proces®r ingestion of
methyl mercury from contaminated
fish.

0 Mercury can pose significant health
threat when spilled in a small and
poorly ventilated room.

The international demand for the control of
mercury emissions arose followingae UNER a
Governing Courlc 22nd session in February
2003 After considering the key findings of the
Global Mercury AssessmentReport, the
governing Council decided thatthere was
sufficient evidence of significant global adverse
impacts from mercuryto warrant further
international action to reduce the risks to
humans and wildlife from the release of
mercuryinto to the environment.

"Mercury Free India Right Choice: a study by toxics
link.



as soon as possible and urged all countries to
adopt grals and take actions, as appropriate, to
identify populations at risk and to reduce
humangenerated releases.

This commitmento addressing the global adverse impacts of mercury pollution was reinforc&¥ by
Governments and regional economic integratiorganizationsat the 23rd session of the Governing
Council in February 2005. The Governing Council also requested UNEP, in cooperation and consultation
with other relevant organizations, to facilitate and conduct technical assistance and capacity Quildin
activities to support the efforts of all countries to take actmmmercury pollution.

The Governing Council decided that national,
regional and global actions should be initiated

Ly NBaLkRyasS (2 GKS D2 @S Nyiichiddd merdudzyitiih fts(piogramboli dzS a i =
Chemicals, with the immediate objective to encourage all countriesdtupt goals and take actions, as
appropriate, for the identification of mercunexposed populationsfor the minimization of mercury

exposure through outreach efforts arfidr the redudion of anthropogenic mercury releases.

Products and equipment contaird mercury or mercury compounds have been used and imported in
Bangladesh since 1940s and this mercury continues to harm the environment many years after it has
been disposed oBangladesh hasarspecific guidelines regarding the management of merclisyosal

nor any guideline to safely manage the use of either products or equipment that contain mercury or
mercury compounds.

The evaluation of mercury emissidn Bangladeshis required to assessew, potential and existing
sources,of mercury emissioras a result ofthe use of mercury and mercugontairing products.The

calculatiors of mercuryemission andelease into the environmentade in this report ardased on

surveysguidelines, methods, sources armather factors

Environment and Social Developnt OrganizatiodESDO has undertaken a small project titled
GwSRdzOGA2Y 2F RSYFYR 2F YSNDdzNE A YincylddeitdeNgith O2 y i I A
UNEP tocreate awareness and document mercury gsend mercury added products in Bangladesh.

This initiative also aims to support Bangladesh government towards mdtdit of Minamata

convention.

This initiative of ESDO, has tried to identify mercury sources, usages, products and hotspots in
Bangladesh. The study was conducted in Dhaka aradjténing areas to find oumercury sources,
mercury-containing products antheir hotspots in Bangladesh. Information was collected from different
sectors namely energy sources, metal production, health care, electronics and electrical equipment,
battery industry, cementusers ofmercury chemical jewelry and beauty products consumer as well as
consultations  with  stakeholders. This  studyincludes simultaneous, discugsn on

the possilility of phasing out of useof mercury and mercury contained prodsctvith indication of
alternatives. This studyas tried to quantify amount of mercury release armissionfrom the
information onits primary and secondary sources

¢KAA&d NBLR2NI GAGft SR daaSNOdz2NE | RRSR LINE &ta®éntory / 2 dzy
FYR SYAdaAirzy &az2diNOS ARSYGAFAOFIGA2Yy O A& | LINI 27
Environmental and Social Development Organizati&sDO.
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2.2IDENTIFICATIGRMERCURY

time and budget, it has not been possible to
guantify all mercury release sources present in
BangladeshThe table showshe sourcesthat
have been identified as part ohis preliminary

RELEASE SOURGBSIGLADESH

Major source categor& and subcategories of
mercury release listed in the UNEP toolkit are
listed inTable 1. The table also shows mercury
sources that exist in Bangladesh Due to
limitations in data availability and constraints in

inventory work.

Table 1. Existing categories and possible sources of mercury release in Bangladesh accotdivigRo

toolkits format

No. Categories and sukcategories of mercury release courses Ba:gJ?g:Sh
1 | Extraction and use of fuels/energy sources
1.1 Coal combustion in large power plarjiossible source) P
1.2 Other coal us@Brick Production/ Burning P
1.3 Mineral oils- extraction, refining and us@inintentional emission source) P
14 Natural gas extraction, refining and ugenintentional emission source) P
15 Other fossil fuels extraction and use @)
1.6 Biomass fired power and heat prodian @)
1.7 Geothermal power production @)
2 | Primary (virgin) metal production
2.1 Mercury (primary) extraction and initial processing @]
2.2 Gold and silver extraction with mercury amalgamation processes O
2.3 Zinc extraction and initial processing O
2.4 Copper extraction and initial processing O
2.5 Lead extraction and initial processing @)
2.6 Gold extraction and initial processing by methods other than mercury O
amalgamation
2.7 Aluminum extraction and initial processing P
2.8 Other nonferrous meals- extraction and processing @)
2.9 Primary ferrous metal production P
3 | Production of other minerals and materials with mercury impurities
3.1 Cement production P
3.2 Pulp and paper production P
3.3 Production of lime and light weight aggregates @]
3.4 Other minerals and materials O
4 | Intentional use of mercury in industrial processes
4.1 Chloralkali production with mercurgechnology P
4.2 VCM production with mercury cataly@hdirect source) P
4.3 Acetaldehyde production with mercury céyat O
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No. Categories and sukcategories of mercury release courses source
4.4 | Other production of chemicals and polymers with mercury @)
5 | Consumer products with intentional use of mercury
51 Thermometers with mercury P
5.2 Electrical switches and relays with mercury P
5.3 Light sources with mercury P
54 Batterieswith mercury P
55 Biocides and pesticides P
5.6 Gold and Imitation Jewelry production
5.6 Paints with mercury P
5.7 Pharmaceuticals for human and veterinary uses P
58 Cosmetics and related products with mercury P
6 | Other intentional product/process use
6.1 Dental mercuryamalgam fillinggin clinics and hospitals) P
6.2 Manometers and gauges with mercury P
6.3 Laboratory chemicals and equipment with mercury P
6.4 Mercury metal use in religious rituals and folklore medicine @]
6.5 Miscellareous product uses, mercury metal uses, and other sources P
7 | Production of recycled metals ("secondary" metal production)
71| t NPRdzOGA2Y 2F NBOeOf SR YSNDdzNE e}
7.2 Production of recycled ferrous metals (iron and steel) @)
7.3 Production of other recycled metals @]
8 | Waste incineration
8.1 Incineration of municipal/general waste P
8.2 Incineration of hazardous waste O
8.3 Incineration of medical waste P
8.5 Informal waste incineratioopen burning) P
9 | Waste deposition / &ndHilling and waste water treatment
9.1 Controlled landfills/deposits P
9.2 Diffuse disposal under some control @)
9.3 Informal local disposal of industrial production waste P
9.4 Informal dumping of general waste P
9.5 Waste water system/treatment P
Deposition through Sewage Sludge
10 | Crematoria and cemeteries
10.1 Crematoria P
10.2 Cemeteries P
11 | Miscellaneous product uses, mercgmetal uses, and other sources P
12 | Potential hotspots P
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2.2 METHODOLOGY

The study was conducted in Dhakadaits
adjoining areas to find oummercury sources,
mercurycontaining products antheir hotspots

in Bangladesh. Primary information was
collected from different sectors namely
industrial and energy sectors, health care,
electronics and electrical eqpS y i Q& =
industry, cement, chemical, and jewelry and
0Slkdzie LINRBRdAzOUQ&
sampling. Secondary information was collected
from online sources.

o0 Literature review Preparation of baseline
data/inventory of mercury and mercury
products about the current situation in
the country. tlentification of mercury and
mercury product uses and releases

0 Survey tools Semustructured
guestionnaires were prepared f@rimary
data collection from the identified
sectors.

o0 Key informant interviews. These were
done for direct observation and expert
opinion

0 Workshops with key stakeholdersThe
objectives of the consultations with
scholars and scientists of several
industries and  universities, health
specialists, officials from Department of
Environmeat (DoE), Bangladesh Standard
Testing Institute (BSTI), Bangladesh
Chemical Industries Corporation (BCIC),
government wings were: (iJo share
technical assistance and knowledge
sharing on the banning of mercury based
products and processes as the need of
ratifying the Minamata Convention; (itp
recommend and propose guidance in line
with the existing internationaktandard,
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regulatory framework and best practice
for alternatives to mercury in products;
(i) to proposean environmentally safe &
sound mecury waste management; and
(iv) to disseminate study findings and
possible outcomes.

o Data AnalysisData collection of mercury
and mercury products from mercury
usage markets/industries in the country.
Input of data on the excel sheet according

ol G G StoBthe filed up questionnaire sets,

assessing the present scenario and survey

02 y adzy SNJ datay Gnfermation  |IcupRifRteNa ARl S

calculation were done.

Identification ofthe release sources fanercury in
Bangladeshbased on the UNEP Toolkiposel
some difficulty and complexityn this regargdand
while depending on local information, the
mercury inventory team decided to focus the
survey work for primary data on selected sources
including:

1. Chloralkali plants

2. Health sector (hospital, health care, and
clinic) for both mercuryantained in
products (thermometer and amalgam
filling) and mercury release from waste
incineration,

3. Cell batteries, CFL Light Butlement
production

Besides undertaking field survey for primary data
production, the inventory teanalsoundertook
deskresearchon other sources gbossible

mercury releasgincluding:

4. Secondary ferrous and ndarrous metal
production

5. Energy sources

6. Landfill (municipal wasténdustrial and
medicalwastedumping
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3 QUANTIFICATION OF I@BRY RELEASES

The estimatedamount of mercury use and
release in Bangladeshill be discussed by each
category set under UNEP Toolkas the

following description.

3.1 EXTRACTION AND USEQHEAENERGY
SOURCES

Categories and subategories | Bangladesh
of mercury release courses source

Extractionand use of

fuels/energy sources

Coal combustion in large pows P
plants (Possible source)

Other coal use (Brick P
Production/ Burning)

Mineral oils- extraction, P

refining and use (unintentional
emission source)

Natural gas extraction, P
refiningand use (unintentional
emission source)

Other fossil fuels extraction O
and use

Biomass fired power and heat O
production

Geothermal power production O

In Bangladesh the major contributor of mercury
emission to atmosphere in the near future wik b
coal burning in power plantsThere is chance of
mercury emission if Fly Ash from Coal Fired Power
Plant is usedBesides this mineral oils, natural
gas, fossil fuel extraction are alpossiblesources

of mercury emissio to the atmosphereCurrently
Brick burning sector is becoming one of the major
source of mercury emission, because coal is
required as fuel, mandatorily in brick burning
sector.

Fossil fuelnaturally contain trace concentrations
of mercury, and this mercury is released when the
fuel is burned. Most of thignercury is released
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to the atmosphere, but some is captured by flue
gas cleaning systems and ends up in residues from
this system. Mercury concentrations in fuel vary
depending on the fuel source and the fuel type.
Large coal fired @wver plants are generally
equipped with air pollution reduction equipment
which retain parts of the mercury from flue gasses
and transfer them to solid or wet residues. During
extraction, refining and treatment of oil and
natural gas, some of the mercuiy the fuel may
be released to the environment. Due to the
enormous amounts of coal combusted annually,
coal fired power plantsare the single largest
emitter globaly of mercury to the atmosphere.

For oil and gas extraction, two mercury inputs
may be present. mercury naturally present in
trace concentrations in the oil and gas and as a
mineral in drilling fluids.

Natural gas may be processed with or without
dedicated mercury removal (retention) systems.
According to the citation of literature default
output distribution factors for extraction are
estimated by assuming that 50% of the gas is
processed without mercury removal and 50%
with mercury removaf.

Table 2 Defaultinput factorsaccording tothe
UNEP toolkit inventory for mercury emissién

Source Defaultinput factor
Coalcombustion in large 0.15 g Hg't

power plants

Extraction and refining of oil | 4 mg Hg/ton

Combustion/use of diesel,
gasoil, petroleum, kerosene

5.5 mg Hg/ton

Extraction and processing of
natural gas

100nmg Hg/Nm3

8Toolkit for Identification and Quantification of Mercury Releases; United

Nations Environment Programme, 2013
9Toolkit for Ieentification and Quantification of Mercury Releases; United
Nations Environment Programme, 2013



Table 3 Possiblemercury byproduct emission from anthropogenic sources in Bangladesh (in kg)

Base Type Name Present Generation Mercury emission
Capacity (MW) into air as by
product (Kg)
Ashugan; 543
Siddhirganj 240
Haripur 93
Ghorasal 870
Tongi Power Station | 80
Shahjibazar 124
Fenchuganj CC 90
Gas Public Sylhet 20
Raozan 180
Sikalbaha 71
Baghabari 71 9.22824 kg
Baghabari 100 MW | 100
Rural Power Company 140
(RPC) (Mymensingh)
Private | Harpur BMPP 110
Haripur , AES, 360
Baghabari BMPP 90
Megnaghat,AES 450
REB 30
Total 3662 MW/day or,
1098600 MW/YT. or
92282400 T
Furnace oll Public | Khulna 172
Private | KPCL 110 28.54 kg
Total 282 MW/day or, 8460(
MW/Yr. or, 713610 T
Public | Bheramara 56
High Speed Diese Saidpur 22
Barisal 34
Rangpur 20
Private | - -
Total 132 MW/day or 39600| 18.37 Kg
MW/Yr. or 3340260 T
Coal (One of the 6560128.171 Mv/Yr. | 3002.02 Kg
biggest source of or 53397406.8 T
mercuryemission
in the near future)
Total

** 1 Ton = 0.00352 MW; 1 MW=84.35T
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Brick Burning Sector: Bangladesh is an agricultural copntSo far no
primary mercury production isxgracted in

As per new Brick Law, 2013 COAL as is Bangladesh context.

mandatory as fuel for brick burningiccording
to the VicePresident of Bangladesh Brick
ManufacturingOwners Association, Md. Asadur
Rahman Khan there ar@out 6000 brick field
in Bangladesh andthe amount of coal
requirement is about 4 Million tanAccording to
the default input factor ofcoal combustion in
large power plantélable 2) mercury emission

3.2.1 Aluminum production

There are four majoraluminum production
companies in Bangladesh. They are, KAI
Bangladesh Aluminum, BD Thai, Chung Hua
(former FuWang Aluminum) and Dhaka Tha
According to them, the annual capacity of

into air from brick burning sector is (40,000 T
0.15 gor 60000 g or 60 kg or 0.06 MT).

Mercury emissiorinto air from Brick burning
sector is 0.06 MT

3.2 PRIMARY METAL PRODORNT
Primary (virgin) metal Bangladestsource
production

Mercury (primary) 0
extradion and initial

processing

Gold and silver extractio O
with mercury

amalgamation processes

Zinc extraction and initia O
processing

Copper extraction and 0
initial processing

Lead extraction and O
initial processing

Gold extraction and @]

initial processing by
methods other than
mercury amalgamation
Alumina production from P
bauxite (aluminum
production)

Other nonferrous metals
- extraction and
processing

Primary ferrous metal P
production(iron and
steel)
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aluminum production varies from 5,008,000
tonnes.!°In total the production is 20,060
24,000 tonnescrosghe four companies.

Table 6 Defaultinput factors according to the
UNEP toolkit inventory for mercyr emissiori!

Source Defaultinput

factor

Aluminumproduction 0.5 g Hg/t bauxite

Table7. Possible Mercury byproduct emission
from aluminum production in Bangladesiin

kg)

Aluminumproductiont? | Mercury emission

into air as byproduct
(in g/KQg)

20,000-24,000 T 11000 g or 11 Kg

Aluminumproductiont®* | Mercury emission

into air as byproduct
(in g/KQ)

20,00024,000 T 11000 g or 11 Kg

http:/mww.btaalu.com/index.php?option=com_c
ontent&view=article&id=66&Itemid=104

Toolkit for Identification and Quantification of
Mercury Releases; United Nians Environment
Programme, 2013
http://www.oced.org/enviwaste/46194971.pdf
Bhttp://www.oced.org/enviwaste/46194971.pdf



Mercury emissioninto air from aluminum
production is0.011 MT

3.2.2 Primary ferrous metal production/steel
production

Mercury may be emitted from various locations
in an integrated iron and steel facility, including
the sinter plant, the blast furnace that produce
iron and the basic oxygen process (BOP)
furnaces that produce steel, among others. The
major pathway for mergry release is via air,
and to a lesser extent in wastes/residues.

Bangladesh has more than 400 steekro#ling
and autore-rolling mills with a combined
annual production capacity of 80 lakh tonnes.
But it consumes only 40 lakh tonnes of rod a
year.

Table 8 Emission factors used in the AMAP
mercury emission inventory for pig iron and
steel productiort*

Source Emissiorfactor
Pig iron and steel 0.04 g/t of steel
production

Table9. Possiblanercury byproduct emission
from pig iron andsteel production in
Bangladesh (in kg)

Pig iron and steel
production

Mercury emission as
by-product (in g/Kg)

40,00000 T

160000 g or 160 Kg

¥AMAP (2008) Technical background report to the
global atmospheric mercury assessment. Olso,
Norway, Arctic Monitoring and Assessment
Programme/UNEP Chemicals Branch, 159 pp. (2008)
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Mercury emissiorinto air from steel
production is 0.16MT

3.3 ProbDuUCTION OF OTHER MINERALB AN
MATERIALS WITH MEREUMPURITIES

Production of other Bangladesh
minerals and materials with source
mercury impurities

Cement production P

Pulp and paper P

production

3.3.1 Cement production

Urbanization is happening ver quickly in
Bangladesh,and as a result of this the
construction industry is growingAt the same
time, the cement industryhas been stable
growth in last three years driven byhe
increased constructionAt present Bangladesh
has 33 cement industries, mstly situated in
Dhaka, Narayongonj, and Chittagong. Usually
most of these industries are located near major
river systems of Bangladesh for ease of
transportation.

Under the ESDO studg, questionnairebased
survey vas conducted in seven cement
factoriesindustries situated in Narayongonj and
Dhaka. All these industries produce both
Portland and Portland composite cement.
According to the survey it has been found that
the total production of these sevencement
factories is 34, 09000 Tones/ yeafSo, total
production of one cement industry is 4, 87,000
Tonesl/year.



Table10.Production andactual consumption
of cement in Bangladesh per annum (found
from the survey)

Sl. No| Companyiame |Production(Ton)/Yee

1. [Shah Cement 8,40,00(
2. King brand 7,0000C
Cement
3. |Fresh Cement 5,60,00(
4. |Holcim Cement 5,04,00(
5. |Crown Cement 4,20,00(
6. Premier Cement 2,80,00(
7. Modern Cement 1,05,00¢

Total: 34,09000
Tones/ Yearly

Release of mercury

During the surveyve found that the following
elements araused for the production of
Portland cement

Clinker=82-94%
Zipsum= 0-5%
Other (Slag, Lime Stone, Slage320%

In Bangladesh, eight companies have clinker
and cement manufacturing facilitié®. The
clinkerisation process in which the calcium
oxide reats at high temperature (typically
1,400 °Cc¢ 1,500 °C) with silica, alumina and
ferrous oxide to form the silicates, aluminates
and ferrites of calcium that comprise the
Portland clinker (SC BAT Cement, 2008)jng
coal fuel burning in most cases. Badicathe
clinker production process consists of the
clinker burning as such (preheating, kiln firing
process with or without precalcination, and
with or without a kilngas bypass) followed by
the clinker cooling. The burnt clinker is fed to
the cement mill where clinker is ground

0«
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together with additives to produce the final
product (i.e., cement).

Mercury is alsopresent in limestone and in the
fuel (e.g. Coal)that is released during the
combustion processThese emissions into the
atmosphereare the majorpathway for mercury
releases from the cement industry. According to
0 KS NBLRZ NI
the averagemercuryreleased i9.035 g/tonor
0.035 g/MT globallyt®

Considering the averagmercury releasedinto
air and landfrom one facory is 0.0035 g/MT
this means thatthe total amount of mercury
release from one industry is industries is
0.01705 MT per year. On the basis of
consideration tha0.01705 MTmercury release
from one industry, it can be estimated that
release of mercury frm 8 cement industries of
Bangladesh i6.14MT.

Mercury Releasénto air from Cement
Industries in Bangladesh 3.14MT

Trend ofmercuryrelease from the surveyed
industries

The survey revealed thahe mercuryrelease
from cement industries has increased

significantly during last five yearShe sirvey
found that in 2014the release ofmercuryfrom

8 cement industries was 041 Tons which is
much highe than the releasein 2012 (0.0943
MT), 2009 (0.0833 MT), 2007 (0.0588)MT

¢ NJ R S NE®ttp:Imana.@&dcdmanioryfdf/MercufyReport. pdf
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http://www.wbcsdcement.org/pdf/MercuryReport.pdf

Figure 1 Mercury emission from the surveyed 2012 | 15 3.50% | 22 4.80%
seven industries 2013 | 16 6.70% | 25 13.60
%

Hg emission 2014 | 17.5 10.00 |28 10.00

(Ton/Year) % %

Figure 2. Industry demand anproduction of
cement

Industry demand and
production of cement

?E

= Consumption, 1o 43 78 511/14/151516/18

20/20,2020/20,20|20,20/20,20
05/|06/07/08/0910/11/12/13|14

Industry demand &production of cement.in

Bangladesh (mn MT)
. . m Capacity (mn
In 2005, cement consumption was 7.6 million Mp) 111313141720 2128

MT, whereas, in 2014(17.5 million MT) it was
almost two and a half times higher that of 2005.
(Tablel)

Wastedisposal
Table 11 Cement consumption during last 10

years in Bangladesh The findings of this survey also demonstrate that
87% factories lack of knowledge on the use of
Year | Consumptio | Growth | Capacit | Growth mercury during the combustion process, that
n (million rate % |y rate % almost 65% do not treat mercury containing
MT) (million wastes and that the remaining res35% of
MT) industries treated their produced waste during
2005 | 7.6 18.50% | 11.2 5.20% cement production. In addition, those industries
2006 | 8.4 10.50%| 11.9 6.60% that have waste treatment facilities are aware
2007 | 8.2 -2.40% | 12.2 2.40% about mercury and other heavy metal pollution.
2008 | 8.54 4.10% | 14.4 18.40% On the other hand, the industries that are
2009 | 10.57 2380 | 17.4 20.20 dumping theirwaste in adjacent land and water
% % bodies are not familiar with mercury hazards.
5010 | 13.93 31.80 | 20 15% During the survey, one gf t.he government officials
% from BSTI. stated the limited value for mergury
concentration from the cement manufacturing
2011 ]14.5 4.00% | 21 5.30% waste must be 0.2 mg/Nm3 and for IgHs 200

ppm. The cement manufacturers could be aware
about the standard limit of mercury, but they are
not maintaining it properly.

"Research Report: Cement Sector of Bangladesh
Update IDLC investment Ltd.
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