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2 Foreword

Seychelles was one of the first countries that
signed and ratified the Minamata Convention
Mercury. The Minamata Convention on Mercu
is avery important convention for Seychelles a:
seekgo protect human health and the environm
from the aderse effects of mercury.We
understand and acknowledge the threat
mercury and mercury compounds poses to hu
health and the environment.

A

Evidently, as a Small Island Developing State (SIDS), Seychelles is not a producer of mercury, but
nonethelessve are exposed and remain vulnerable to impacts of anthropogenic release of mercury,
particularly from other countries that are involved in mercury related manufacturing and trade.

We must also focus our attention at national level and explore the rwareducing our mercury
emission. We still at the moment very much rely upon and use masontgining devicesPositive and
active partnership arenecessary between government and the private sentosariety of sectors
ranging from health to cosnies.

The safe disposal of mercucpntaining products also presents some of the greatest challenges for Small
Island Developing States like Seychelles. It is where partnerships are required between states to facilitate
transfer of this waste to areas wéércan be recycled or rendered safe.

At the national level, we will continue to put in place proper disposal facilities and systems to deal with
mercury waste. However, the responsibility lies on every stakeholder involved with, using or trading
merculy or products and items containing mercury to make the switch to the alternatives.

As a nation, we depend a lot on fish for protein and our tuna industry underpins our economy. The issue
of mercury in fish is an important issue for Seychelles; steps dswaduction of global emission will
impact positively in reducing mercury risk within our marine species.

In order to transit to a mercufyee society, there is a pressing need for education and sensitization on
the subject of mercury as an elemerst uises but most importantly the alternatives to it. Equally, there is

a need for strengthening of capacity of the relevant authorities so as to better monitor and manage the
use of Mercury.

The government commits itself fully towards the implementatioth@fmational action plan and all the
other obligations under the Convention.

Alain de Commarmond

Principal Secretary

Department of Environment

Ministry of Environment, Energy and Climate Change



Minamata Initial Assessment: Republic of Seychelles

Executive Summary

The Minamata InitialAssessmen{MIA) is intended to facilitate countrige ratify and implement the
Minamata Convention on Mercury. Seychelles ratified @e@ventionon the 18 January 2015The

MIA project had three main project outputs including: 1) a national invefdomercury, 2) a policy,

legal and institutional gap analysis, 3) and the development of a national implementation plan on
mercury. In this report weummarize the results of the MIA project including a summary of the three
major outputs. In addition werqvide a review of potential future intervention plans that target major
sectors responsible for mercury emissions and releaSeyahelles

I.  Results of thenational mercury Inventory

The inventory for mercury in Seychelles is presernte@ugh four different output pathways 1.
emissionsto air, 2) directreleass to water,3.) directreleass to land and 4) others(Table 1) The

ot her sd ¢ a butpgt pathyays faficpl ruoddeusc t s 0 fi g e n espegific wasges t e 0
treat ment 0. afehirelsded imtletinventargventhoughthe final receiving media may
ultimately be landai,and wat er . Ex ampdresiy giepentildat tostano
mercury which are sent back to the market and cannot directly be allocated to environmealeaiss.

T h e endral wasti categorywould include consumer products that contain megcutyich is not
collected ortreated in separate systemsh er e as i sce cwaosrt es pterceadtiment 0 wc
waste from industrpr consumershat is collectedand treatedn separate systemand in some cases
recycled. Among otheroutput pathwaysthis would include hazardous industrial waste with high
mercury contenandhazadous consumer waste with mercury content. See guidance doédionéali
characterization of this category.

As expectedmost of the mercury identified iBeychellecomes from mercury containing deviceach

as compact fluorescent lamps (CFkphygmomanometers, thermometers and dental amalfjaese

are released mostly though air, water and general waste. There are no mercury mines or industries that
use mercury or its compounds.

Contaminated sites

Although not strictly a requirement of theld it was notedthat mercurycontaining wastes ka been
deposited in unlined landfdlat Providence | and other closed landfiflad is currently being deposited
in the sanitary landfill 1. In the absence of rehabilitation of Providence | and leatbatment in
Providence II, mercury can contaminate the surroundiiagne ecosystems

Emissiorsto air
The calculated mercury emission to air was 16 éa@ry the main source being incineration of medical
waste and uncontrolled burning of landfill fires (9 keay') (Figure 1).

Releassto water

The estimated mercury releases to water was 10 kg;ybarmain source is wastewater coming from

dental practiceu nder t he headi ng of ,bitalsothetreatnemt ofdewageand pr o
landfill leachatgFigure 2).

Releases to land
The estimated mercury releases to land @dg.year. Releases to land confeom diffuse releases
from uncollected aste productthat contain mercury. This estimate includes cemeteries, which account

1 http://www.unep.org/chemicalsandwaste/Portals/9/Mercury/ToolkiTblglkit-ReferenceReportApril2015. pdf
10



Minamata Initial Assessment: Republic of Seychelles

for dental amalgams found in the deceased, and other land applications, such as pesticides, disposal of
sewage sludge and incinerator ash (Figure 3).

Others
Mercury present in the @gen#8kayeat.waMeremdu rcyatierg oft lyy
and i mpurlkgyeaeandSkgweas from sector specific treatment / disposal.

The total calculated releases of mercurySeychellesn 2015 was55kg.

11
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Figure 1: Pie chartillustration of sourcesof mercury emissiasio air
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Figure 2: Pie chartillustration of sources of mercury emissisto water
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Figure 3: Pie chartillustration of sources of mercury emissisto land
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[I. Policy, regulatory and institutional assessment

Although Seychelleshas ratified the Minamata Conwen on Mercury and has showecommitment

towards its implementation, an assessment of the regulatory framework has revealed systemic gaps that
would hinder the implementation of ti@nvention ata national level. Consequentlyregulationswill

be developedand enactetb meet and adhere @onvention requirements. This chapter summarilzes

key policy, regulatory and institutionéihdingsas follows

9 ForSeychellesseverahtrticlesof the Convention are napplicableandwill not beincluded agart
of the countr y 6 salthougptheseworld beaatldressed i legistation The
stated articles are with respdot (1) supply/miningof mercury Article 3), (2) manufacturing
processessuch as production of neerrous metals and other processésti¢le 5), and (3)
artisanal and small scale gold miningr{icle 7). For the point source categoridisted in Annex D
of the Conventiononly waste incinerations relevantBesides tbselisted above, the othearticles
of the Convention arguiteapplicableto Seychelles

1 Nationallegislationis currentlyinsufficient to meet the Convention requirengeand will require
updates and revisios for implementation In particular there isa needto include the phaseut
period and list of mercurgdded productisted underAnnex Aof the ConventionThe legislative
framework with regards tohemicals isgenerallynot compliant with othechemicalconventions
such as the Stockholm Convention. The approach to resolve the shortcaithgsStockholm
Convention(by enacting &ddazardousChemical Actor by regulatiorof the Environment Protection
Act) can beequally adapted for the Minama@onvention Similarly, Codes of Practices with
regards to chemicalgublished by Seychelles Bureau of Standaeds)outdated and will require
revision.

1 In terms of institutional and technical capacity, there is curreithjted experiencedstaff in
Government to oversethe effective implementation of anercury programmealthough such
capacity exists in the private sectdithere iscurrertlly no storage facilityfor hazardous waste
includingmercurycontaining wasteand no activity targeting this waste stream

1 Institutions involved in monitoring mercurguch as SFANd SBS are involvedat a level where
fish can be deemed safe to be expofed., through testing of fish to determine muscle mercury
concentrations)The result of these tests is not made puimbicare they transmitted to the Ministry
of Environment, Energy and Climate Change.

1 Feedback fromthe mercury workshops angdast exercisgsnotably under SAICM and the
Stockholm NIP update processbaye revealegenerdly limited awareness amongst stakeholders
and the public on chemical related issues. This is in part related to the level of education and
interestin this topic inSeychelles Such constraints translate into operational impediments when
national plansnvolving chemicals are to be executed

13
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[ll. The National Implementation Planfor mercury

SeychellesNational Implementation Rn (NIP) for mercury aims to addreggmps inlegislative and
technicalaspects abighlightedin the National Mercury Profile and legislative reviewThis is a four
pronged programmeonsistingof a total of 13 main actions Component lcoversthe legal and
institutional framework- being the result and recommendations of the policy, regyladamd
institutionalassessment.dnponent 2ncludesprovisions for storage and disposal facilities for mercury
containing devices. Componenir&orporatesapacity buildingeducation and awarenes€omponent

4 deals with research, monitoring and reporting. As is the casgter NIB swvolving chemicals, the
approach has been to make the NIP as simple and easy to undesstposgsiblgTable 3 whilst
drawing on activities thateliverthe most impact.

Tablel: National Action plan for mercury fddeychelles

Activity Responsibility Budget (USD) Timeframe

1. Legal and institutional 21,500

1.1 Develop regulation to comply to the Minamata MEECC 20,000 2017

Convention under EPA

1.2 Update SBS Codes and Practices SS36:1994 SBS 1,500 2018

2. Storage and disposal 175,000

2.1 Construction of interim storage facilifgr MEECC 90,000 2018

mercury containing equipment

2.1Programme for phase out of mercury containin MOH 55,000 2018

productsin Part | Annex A

2.2 Programme for phase mftamalgars from MEECC + Energy 30,000 2018

dental clinics/ provision of mercury bins Commission

3. Capacity building, Education & Awareness 25,500

3.1 Technical training on Minamata Convention an MEECC 7,500 2017- 2021

proposed regulations for Officers MIEECC

3.2 Training for Customs Officers, first responders MEECC 5,000 20172021

3.3 Mainstreaming mercury in the work programm 10,000

of PECO

3.4 Publication of mercury assessment in fish in ~ SFA 3,000 2017

Seychelles

4. Research, monitoring and reporting 70,000

4.1 Develop mechanism for technical cooperation

and technology transfer between local and overse

institutions

4.2 Updating the national inventory on mercury MEECC 15,000 20182021
every 2 years

4.3 Conventiorreporting MEECC 15,000 20182021
every 2 years

4.4 Pollution monitoring(seawatersediment MEECC 40,000 20182021

organism$

TOTAL 292,000
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V. Data Gaps andrecommendations

Data gaps

As expected, there wereshortcomingsin the data for somecategories, which necessitated
estimations. These aredetailed in the report under the respective categoriesThe main

gap was with respect tamport data. This is principally becauseCustomsuse it to calculate

tariffs not for inventory of items entering the country. Therefore for some items the type
e.g. batteries fluorescent lights, mercury gauges and thermometerare not exclusively

detailed into its different types.

Estimates from the Landscape & Waste Management Agency (LWMA), were used for solid
waste generation on Praslin and La Digue sinciére are no landfillweighbridges onthese
islands despite the presence ofa small sanitary landfillon La Digueand notableincrease

in development on the island of Praslin.

Local production for some categries is particularly daunting to quantify for lack of
specific studies or production figures. This is especially the case for local charcoal
production, which is as yet a relatively small and obscure business

The main source of waste incineration in Seychellesomes from processing of medical
waste. The hospital has specialized medical waste incinerators, however there is no
system to weigh the wasteand get precise information on the amount being incinerated.
Recourse was made to estimates provided by the Environmental Health Division during
inventory under Stockholm convention.

Finally there were gaps for information onchemicals such as lab chemals andcosmetics.
For the inventory, estimate based on population was made and market search was carried
out for cosmetics that are known to contain mercury.

Recommendations
Thefollowing recommendationsaimsto strengthen subsequent reporting on Mercury

1. Improve imports data collection by having more detailed entries to the various
products listed. Perhaps a sub classification within the HS code to capture
subcategories,

2. The MEECC should ideallynplement a system to capture charcoal production
figures for permits issued.

3. LWMA should improve data collection on flytipping by weighing the flytipped
waste that is collected from illegal dumpsites.

4. LWMA and the Ministry of Healthcan develop system to weigh the redical wastes
that are incinerated and receive information on smaller incinerators located in the
outer smaller islands.

5. Cosmetic sector need to be better regulated in terms of imports and targeting
products that may contain harmful substances includingnercury

15
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Chapter | - Introduction

1.1 Minamata Convention on Mercury

The harmful impacts on human health duen&rcuryexposure are now well documented and accepted
within the scientific community. Many countries have already initiategthns to mitigate emissions and
exposure to mercury. However, considering that mercury is both a &scalell as a global pollutant,
actions by national governments alone would suffice in addresig the issue of pollution due to
mercury and its harmful impacts on the environment and human health.

At the local level, exposure to mercuigy due to point sources of emissions (largely due to certain
occupational activitigssuch asgold mining, mineralprocessing, waste processing, production of
mercury containing products, etc.). At the global level, mercury is released primarily from burning coal
for electricity generation and from natural phenomegh as volcanic activity antle natural erosion

of parent materialEven in the absence of local point sources, populations worldwide are exposed to
mercury because it circulates in the atmosphere and is deposited in bodies of water, where it is converted
to its methylatedorganic form. In view of the risksthat mercury poses to human health and the
environment the global community agreed in 2009 to start intergovernmental negotiations with the
objectiveof developing degally binding treaty to limiglobal mercuryemissionsThe treaty known as

the MinamataConventionwas opened for signature on™October 2013andwill take effectafterthe
ratification of 50 membeiStates Seychellesignedand ratifiedthe MinamataConvention on 27 May

2014 and 13 January 2015respectively As of February2017, there are 128 signatories ai3d@
ratificationg.

The primary objective of the Convention is i
ant hropogenic releases of mer c ur yo swmin thrustieforc ur y
countries to ban new mercury mines and carry out a systematic-qitasé existingones It also
provides for thephaseout of mercury containing productend redudéng mercury supply and tradeo

makea significant reduction imercury releaset® air, water and landrhe Convention also addresses
interim storage of mercury and its disposal once it becomes waste; sites contaminated by mercury; as
well ashuman and environmenthéalth issues related to exposure to mercury.

t

1.2 The Minamata Initial Assessment(MIA) process

To strengthen national capacity towards implementation of future obligations under the Convention, the
Global Environment Facility (GEF)as the Financial Mechanism of the Minamata Convention on
Mercury, upon entry into faze, provides financing to eligible countries to undertdiegr Minamata

Initial AssessmentMIA).

The MIA is intended tdacilitate the matification and early implementation of the Minamata Convention
once it comes into force through three primary steps
1 Establishment of a national steering committee to coordinate activities related to the
Convention;
1 Review and identification of gaps in existing national legislation related to mercury;

2 www. mercuryconvention.org
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91 Development of a national mercury profile that includes major sethat use mercury as well
as a summary of major emission and release source types.

Additionally, countries can complement the MIA with an action plan to address the findings of the
technical and institutional assessments.

1.3SeychellesMvlIA

SeychellesMIA was initiated undethe GEF funded projecentitled &Strengthen national decision
making towards ratification of the Minamata Convention and build capacity towards implementation of
futur e piThe key sutcams bedng 1.) anenablingenvironment for decisiomaking on the
ratification and implementation of the Minamata Conventiand 2) Developnent of a National
Mercury Profile (inventory) and the Minamata Initial Assessmer(tMIA) Report. The activities in
Seychelleswas developed inline with the strategic outcomeshamely development of 1)
Communicatios and Information plan2.) legal and institutional assessmen},d&veloping thenational
mercuryprofile, and 4) compilingthe MIA .

Under the strategic direction ofmaulti-stakeholder project steering committdes project was managed
within the Programme Coordination Unit (PCU) of the Department of Environrbgna Project
Manager who wasoverseen by th@roject Director, The project recruited local consultancynis to
undertakehe mainkey assignmentd.) communicatios plan, 2) thelegal and institutional revievand
3.) national mercury profile. The legal and institutional assessment wteted in May 2015 and
completed in October 2015.

The mercury profilewas undertaken by amof consultants that wemmanagedy a lead consultant
from within the field of chemicals and wast&éhe team wascompried of four individuals with
corresponding backgrounds in the health seaioimports divisionof SeychellesRevenue Commission
(SRC) The mercury profile based on the UNEP toolk{Level 1) provided a simplified country
overview of mercury sources and quai@s. During the inventory processegular exchangeswvere
condudted betweenthe national teanand experts from the Biodiversity Research Instit(B&l), who
contributedrelevant scientific knowledge ardthtarelating toglobal mercury assessments and assisted
with thecommunicatios and information exchangaogramme

The Level 1 inventorywas started on thestINovember 2015nd completed in Februar2016 The
results of the National Mercury Inventowere presented to stakeholdetegether with the legal and
institutional assessment onlBebruary 2016, at the STC conference robmview of the relatively
high estimates of mercurgbtained fronthe Level 1 inventory420kg Hg/year)stakeholders requested
thatamore detailed_evel 2assessmeriie carried outThe Level 2assessmentgerecarried out in July
2016 and together with a preliminary draft of thlinamata Initial Assessmentvere presented to
stakeholderst a \alidationWorkshopon the 2@ September 2016Annexl).
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Chapter Il : Country Profile

2.1. Geography andpopulation

Seychellesis an archipelagic democratic Republic consisting of 125 islands located in the Western
Indian Ocean55.6 degrees east of Greenwich meridian and 5 degrees south of the equator. The total
land area is 451kfrand theEconomic Exclusio Zone EEZ) comprises of 1.3 milliorkm? of ocean.

Ninety percentof the population lives on the mainland of Mahe, which consists of a number of
reclaimed atrtificial islands along its eastern coast. The new islarelsntendedto meet further
developmen needs of the country and currently used for human settlements, higher end tourism
accommodations and renewable enepggjectshosting seven wind turbines. Previous reclamations
have been used to extend the width of the coast of Mahe allowing for @f lkeasinomic activity such as

port infrastructure and industridevelopmentzones. The population i91,40C, the smallespopulation

in Africa and twelth* smallest in the world. The populationnsultilingual in creole (native), English

and French and is composed of a racial mix of Europeans, Asians and Africans. The islands were
previously uninhabited and the human population is due to migration from other countries.

2.2 Political, legaland economic profile

The populace elects a presidenho is head of state and Governmdot a period of 5 years and is
constitutionally restricted to two terms in officBeychellesparliament comprises of 34 members of
which 25 are elected by popular vote with nine seats appointed proportionally on votes received by each
party. The other component of Governmenamely the judiciary functions separatelyrom the
executive and legiative branches Seychellesis ranked5" on the Mo Ibrahim Index of African
Governancg out of 54 African countries (208), and64™ world wide for human deslopment with an

HDI rating of 0.772 (2014, being thesecondhighest in Africabehind Mauritis (HDI of 0.777) The
country has the highest GDP per capita in Africa at ($15,476 in"R044 is still under an extended

IMF programmestarted in2008 with the purpose of economic restructuring aftreraldecades of
economic stagnation and higlebt servicing. At the end of 28leconomic growth waé.3% of GDP, a

30.6% reduction fronthe previous yearwith 4% inflation, representing5% increaseverthe previous

year Thec o u n turrgnttascount deficis 17% of GDP(2015) representing 22%duction from 2014
figuresand inflation is 4%Debt in December 2Glwas60% GDP representind/4 reduction over same
period in 2048 The country has committeitself to reducing debt to 50% of GDP by 2018 having
successfully negotiated two important dedstructuring agreements in 2012 and engaged in the first
debt to adaptation swap involving a debt buy back of $30 million to the Paris club for conservation
projectsin 2015 Seychelless party to regional economigrganizationsncluding the South African
Development Community (SADC) and Common Market for EasternSandhern Africa (COMESA)

On 28" April 2015, Seychellesecame dully -fledgedmember of the World Trad®rganizationWTO).

3 Seychelles in figures 2015http://www.nsb.gov.sc/wp -content/uploads/2015/12/Seychelles -In-Figures-2015-
Edition1.pdf Accessed 05.12.16
4 http://www.worldatlas.com/aatlas/populations/ctypopls.htm#.UaiDZFHd6JU Accessed 05.12.16

5 http://s.mo.ibrahim.foundation/u/2016/10/01184917/2016 _ -Index-
Report.pdf?_ga=1.235968710.697221968.1480922988ccessed5.12.16
6 http://hdr.undp.org/sites/defa ult/files/hdrl5_standalone_overview_en.pdfAccessed5.12.16

7 http://www.worldbank.org/en/country/seychelles/overview . Accessed 05.12.16
8 http://www.cbs.sc/Downloads/publications/Annual%20Report%202015.pdf ; Accessed 05.12.16
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2.3 Profiles of economic sectors

Seychellesscoromy depends on theervice industrywhich accouns for 80% of GDP, followed by
industry and manufacturingat 14.6% GDP, and agriculture at 3%he main economicactivities stem
from tourism andfisheries.Below is a brief description of these sectors intendeduttne the main
economic activities and relevandeany, to the Minamata Convention on mercury.

2.3.1 Tourism

Tourismis a keyindustryandthe contribution of travel and tourism Beychellesepreserdd 21.3% of

the GDPin 2014.Visitor arrivals in 2015 were 27833, representinga 19% increase ovethe previous

year and a new annual recoiburism arrivalshave been increasingver the past four years at an
averagerate of 14% annuallyEurope is the principal market representing® of arrivals however

there has been increada the Asian market, which now accounts f&. 2% of total arrivalsSeveral

large hotelshaveoperedin the last few yearandbed occupancgurrentlystands at 59%2015).The

annual earnings from tourism industry stand at $393 million for 2015, continually decreasing from $398
million in 2014 and $430 million in 2013.

2.3.2Fisheries

The fisheries sector currently accountsdaimilar share of Seychelles economyth the presence of a
tunacanningfactory located on the island of Mahe. In additittrere are several companies involved in
the exportation of fish and other marine species to Europe arfehthigast The Fisheries Partnership
Protocol with the Europ@Union (2014) provides forharvestoft he countr yés dbar i ne
purse seiners and 6 long lindos a period of six years. Tuna catdar 2014 was 32,210 metric ten
(MT), being a slight decrease ov2013 at36,826 MT.Revenue fronthe exportof fish accounts for
SCR 4.5 billion per yedt($346 million; 2013) with canned tuna accounting for 98.6% in value. This is
comparable and has beenat times superior to total tourism earnings.In compliance to legal
requirements for exporg§eychellesindertakes the testing of heavy metals in fish for all fish destined for
overseas markeGeychellegrishing Authority (SFA) andseychellesBureau of Standards (SBS) are
directly involved inthese tests,dwever the results are not made public and are tigeshalirectly to
theexportingcompanies

2.3.3 Manufacturing

The manufacturing sectam 2015accounted for 6.4% of GDPepresenting declinefrom 2014(6.5%
GDP). Product gowth in 2015 was recordedfor productionof beer (14%), stout (2.7%3%oft drinks
(28%) and production of mineral wat€¥4%). Production of cigarettebas decreased slightly9(2%)
compared to previous years. Food production has increasedfd®@8%ing two yeas of doubledigit
contractions With regards to other manudaring activities paint and paint productgrew by 4.6%n
2015 production of toilet paper by 2Q%whilst soap production declined by 409%esidesthe
aforementioned sectorghere is limited primary manufacturingin the country and no chemical
manufacturingndustry. The country doesiot haveminerals ormines andtherefore do not havehlor-
akali facilities or other manufacturing processes thatrosecury.

9 http://www.cbs.sc/Downloads/publications/Annual%20Report%202015.pdf
10 http://www.sfasc/Downloads/Publications/AnnualReport/SFA%20Annual%20Report%202013.pdf
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2.4 Environmental overview

2.4.1 Policy and Strategy

Seychellesis known globally for itspro-environmentalstance with over 50% of its land territory
designated as protected areas by. lem201Q an additional93% of Silhouette Island, the third biggest

island in Seychellesarchipelagp was dedicated towards consa&tien. The country has exceeded the

Aichi biodiversity targets for protected areas (for terrestrial territ@gychelle8 over al | envi
policy is enshrined in itsSustainable Development Strate¢g3SDS 20142021) which aims to
harmonizt he c ount r y @ith that efitseuhique endrantmerithe countryis a partyto and

has ratifieda number oMultilateral Environment Agreemen(MEAS) (Table 2)

Table2: List of MEAs Seychelles is party to

Convention Signed Ratified
Basel 11.05.93 11.05.93
Rotterdam 11.09.98 Not yet
Stockholm 25.03.02 03.06.08
Minamata 27.05.14 13.1.15
CBD 10.06.92 22.09.92
Kyoto Protocol 20.03.98 22.07.02
Cartagena Protocol 23.01.01 13.05.04
Nagoya Protocol 15.04.11 20.04.12
London Convention 29.10.84 29.11.84
UNCCD 14.10.94 26.06.97
CMS 26.05.05 1.08.05
CITES 8.02.77 9.05.77
Ramsar 22.11.04 22.03.05
Montreal Protocol 06.01.93 06.04.93
Marpol 28.11.90 18.03.91
IPPC 31.10.96 31.10.96
UNFCCC 10.06.92 22.08. 92.

2.4.2 Waste management

Seychellesgeneratesapproximately68,000 tons of solid waste per yeand a per capita production
similar to developed countriedVaste is expectetb increase by 40% in the next 10 yedtg to the
heavyconsumptiorof imported productby the local population artdurists In terms of waste disposal,
there are threengineeredanitary landfills one on La Digudslandand two on MaheOn Praslinthe
landfill is not engineeredout heavy machinery iavailablefor compaction and cover. Purpose built
incinerators operated by the main hospital on Maheinerates all medical wastes and the ash is sent
for landfilling. Recycling initiatives develomgkin the last 10 yearfor the baling and exportatioof
ferrous &ad nonferrous materialsin addition toa Government programme for collection, exportation
and recycling of polyethylene terephthalate (PET) plastic and aluminium beweaiageducts.There

is at least one company involved in recycling paper and cadlbthe remainingsolid wastegoesto
designatedandfills. Since 2015, themajority of waste is disposed of at the Provideficeanitary
landfill, whichis lined and offers the possibility for leachate treatmAarortion of the green wastes is
composteat a central facility but most are landfilled. There ismall waste fractioaf inertglassbeing
sentto a specialisetandfill at Anse Royale
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Chapter Ill: Mercury Inventory

This chapter presents thesults of thanercuryinventory forSeychellesn 2015 For some data types,
data from2014 or earlief was used whenevefl5data wasiot available. The year for all data given is
noted in the relevant sections of this report.

3.1 Methodology

This mercury release inventory was made with the use of the "Toolkitidentification and
Quantification ofMercury Releases" made available by tB&emicals Branch of the United Nations
Environment Programme (UNEP Chemicals). The Toolkit is available at
http://www.unep.org/hazardoussubstances/Mercury/MercuryPublications/GuidanceTrainingMaterial Too
Ikits/MercuryToolkit/tabid/4566/language/anS/Default.aspx

The inventory for Seychelleswas developedising the Toolkit and reporting guidelines forboth
InventoryLevel 1 and_evel 2. The Toolkit methodology is basedtbe mass balancprinciplefor each
mercury release sourtgpe,which incorporates and accounts iigputs, life cycle inventory and outputs
(Figure4). The outputs areharacteded with respect to emissisfor air, land, water, and othefwaste,
products and other release§ee further description of these estimations in the releVaotkit
Guidelines andource type sections.

Figure 4: Illustration of life cycle inventory used in the toolkit

Life-cycle Inventory

Inputs Outputs
Raw Materials
> Acquisition —
l Mercury in
_—’ .
Production. Processing products
and/or Formulation

o l | » Mercury in
Mercury in- ——p| water effluents

raw materials —>‘ Use/reuse ’—b

l I — 5 Airborne
MEercury emissions

—b‘ Recycling
l Mercury in
- solid wastes
|, Waste Mgnagement L .
and Disposal ] Mercury in other

environmental
releases

The inventory involved four-stepprocess?:

Step 1A coarse screening matrix is used to identify the main mercury source categories present
in the country

Step 2: The main categorigsere further classified into subategories in order to identify the
individual activities that potentially release mergury

Step 3: Quantitative inventory waeveloped

11 http://www.unep.org/chemicalsandwaste/Portals/9/Mercury/ToolkiTblglkit-ReferenceReportApril2015. pdf
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Step 4: Compilation of the standardized mercury inventory using results generated ix3tep

A standardized presentation format is provided to ensure that all known sources are considered
(even if they cannot be quantified), data gaps are apparahinventories are comparable and
transparent.

In order tobetterunderstandhe resuk, chapter lllis presentedising the Level | reporting guidelines
(which best fit the complexity level &eychellesnercury inventory) and using Level | and Level Il data
and tables (to reach the best resolutiotheimercury inventory as possibie)

I.  Secton 3.2 ASummary of mercury releases, stockpiles, supply anddrade

This is effectively theexecutiveSummary of the inventory reportomprising Step 1 angtep 2 which
reflectsthe presence ohational sourcescategories formercury (Table 3) Step 3 and 4rovide a
method forthe quantitativesummary ofmercuryinputs to societyTable 4) andstandardised reporting
of the main release typeicluding: a) emissioms to air, h) releass to land and 9§ release to water
and d) otherswhich are presenteith Table 5 as wellas grapfcally under each pathwg¥igures 58).

II.  Section3.37 3.8

The othersections providdurther description and detailed calculat®on mercury production/release
undereachsource categgridentified inTable 3. The information is presentaédder main headings e.g.
fener gy p(@Sepd)uwhichi ie thén further described into subcategories e.g. mineral oll,
charcoal, etc(Step 2) Under each of these subcategqribe analysis is carried oin three steps
consisting of

a.) a briefintroduction,

b.) data ormercury emission througtroductionprocessesand

c.) data ormercury emission arising out tifeuse and disposal

For Seychellestherearevery little productionprocessesf any, involving mercury so therefore most of
the informatiorwill be for use and disposarhe information idisplayedin a table as reproduced from
the toolkit(Table6), containing the following lines

Activity Rate: Calculated input to phase

This is theamount of mercurykg.year?), which isbeing producedand therefore available to entée
system. The value is calculated from multiplying the input factor (i.e. the concentration of negcury
in aproducte.g. g/item and the activity ratee(g.the amount of the produachanufacturedn tons/year
e.g. items/yedr This iscalculatedn the first row of the table. The outpalueis given askg.year™.

Output distribution factors for phase

Based on thealculation of mercury that is being producedl€ulatednput to phase), one can assume

that this entire amount, by mass balamwed be transferred into the environment. Theo ut p u t phas
are categorised agiAiro, fiwaten, flandd, and i o t h &medadter categoies are compried of

fiproduct® , i g e n e r adpeciicavastedréatmantsthe relative separation of mercury into the
different output phases isrepresentecb y outputdi st ri buti on factorso. Ea
distribution facto for eachsubcategory, whicltan beadjustedbased ommore applicableor relevant

scientific dataFor Seychellesthe default value was uséat lack of precise scientific information

Calculated outputs/releases to phase

The calculated output/releasgives the amount of mercury that is released to the particular phase in
kg.year.

22



Minamata Initial Assessment: Republic of Seychelles

The value for each phase for production, use and disposal is tallied together intovalfi@alnder the
last column ASum of releases to pathway from assessed part of lifey ¢ [Thed&um of this column
gives the final output value
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3.2  Summary of mercury releasesstockpiles,supply and trade.

3.2.1 Sources of mercury

Table 3 gives the sources afercuryfor Seychelleslf the sourceispresent i t i s | abell ed
(Y) and ifabsenta N ¢N) (Table 3) Note that aly the main source categories, which are

presentin Seychellesare displayed Seethe Toolkit Reference Report Category numider

additional information abousource categories.

Table3: Presence of mercury release source types

Cat.  source catego Source presencs
5.1 Main cateaory - Extraction and use of fuels/enerayv sources

5.1.3 Extraction,refining and use of mineral oil Y
5.1.4 Extraction, refining and use of natural gas N
5.1.5 Extraction and use of other fossil fuels Y
5.1.6 Biomass fired power and heat production N
5.1.7 Geothermal power production N
5.5 Main category - Consumerproducts with intentional use of mercury

5.5.1 Thermometers with mercury Y
5.5.2 Electrical and electronic switches, contacts and relays with mercury Y
5.5.3 Light sources with mercury Y
5.5.4 Batteries containing mercury Y
5.6 Main category - Other intentional products/process uses

5.6.1 Dental mercuryamalgam fillings Y
5.6.2 Manometers and gauges Y
5.6.3 Laboratory chemicals and equipment Y
5.6.4 Mercury metal use in religious rituals and folklore medicine N
5.8 Main categoryi Wasteincineration

5.8.1 Incineration of municipal/general waste N
5.8.2 Incineration of hazardous waste N
5.8.3 Incineration of medical waste Y
5.8.4 Sewage sludge incineration N
5.8.5 Informal waste burning Y
5.9 Main category - Waste deposition/landfilling and waste water treatment

5.9.1 Controlled landfills/deposits Y
5.9.2 Diffuse deposition under some control Y
5.9.4 Informal dumping of general waste Y
5.9.5 Waste water system/treatment Y
5.10 Main category - Cremation and cemeteries

5.10. Crematoria Y
5.10. Cemeteries Y
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3.2.2 Mercury inputs to society

The mercury inputs to society represent the main input pathway for merc@gychellesTable 4
indicatesthat in the absence of production industitye main input of mercury into the country is
through the use and disposal of dental amalgam fillings and mercury added consumer. p8mhitte
Toolkit Reference Report Category number for additional information about source categories.

Table4: Summary of mercury inputs to society

Category  source category Estimated Hg input, Kg Hgly,
no. by life cycle phase (as relevant
Production Use + disposal
phase*1 phase
5.1 Main category - Extraction and use of fuels/energysources
5.1.3 Extraction, refining and use of mineral oil 0 0
5.1.4 Extraction, refining and use of natural gas 0 0
5.1.5 Extraction and use of other fossil fuels 0 0
5.2 Main category - Primary (virgin) metal production 0 0
Main category - Production of other minerals and 0 0
53 materials with mercury impurities
Main categoryi Intentional use of mercury as an auxiliary 0 0
5.4 material in industrial processes
5.5 Main category - Consumer products with intentional use of
55.1 Thermometers with mercury 0 1
5.5.2 Electrical and electronic switches, contacts and relays with 0 13
553 Light sources with mercury 0 1
554 Batteries containing mercury 0 0
5.6 Main category - Other intentional products/process uses
56.1 Dental mercuryamalgam fillings 0 19
5.6.2 Manometers and gauges 0 2
5.6.3 Laboratory chemicals and equipment 0 0
5.7 Main category - Production of recycled metals 0 0
5.8 Main categoryi Waste incineration
5.8.3 Incineration of medical waste 0 1
5.8.5 Informal waste burning 0 8
Main category - Waste deposition/landfilling and waste
5.9 water treatment
59.1 Controlled landfills/deposits 0 4
5.9.2 Diffuse deposition under some control 0 0
594 Informal dumping of general waste 0 0
5.9.5 Waste water system/treatment 0 9
5.10 Main category - Cremation and cemeteries
5.10.1 Crematoria 0 0.19
5.10.2 Cemeteries 0 1.15
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3.2.3 Summary of mercury releases

Table 5indicatesthat the most important sources of mercury releas&eychelles wrein the source
categoies o f Aintentional pr odu crepsegentirgnei% di the total wutpatr
Considering the mament of these products in solid and liquid waste, total eventual releases are
likely to be much moreThe informationcontained inTable 5is also presented as bar grapkgres 5-

8) with furtherdescriptive summaryote that totals hae been rounded to the nearest whole number.

Table5: Calculated quantities of mercury f&eychelle®y output pathways

Source category Calculated Hg output, Kgly

Sector Total Percent
By-pro- specific releases | of total
ducts and | General | treatment | by source| releases
Air | Water | Land | impurities waste /disposal | category L
5.1: Extraction and use of
fuels/energy sources 0.2 - - - - - 0 0%
5.2: Primary (virgin) metal
production - - - - - - - 0%

5.3: Production of other
minerals andnaterials
with mercury impuritied - - - - - - - 0%
5.4: Intentional use of
mercury in industrial
processes - - - - - - - 0%

5.5: Consumer products
with intentional use of

mercury (whole lifecycle) 1.5 0.3 1.3 - 12.0 - 15 27%
5.6: Other intentional

product/process u&e 0.6 9.2 15 1.1 5.0 3.7 21 38%
5.7: Production of

recycled metals - - - - - - - 0%
5.8: Waste incineration

andburning 8.9 - - - - - 9 16%
5.9: Waste

deposition/landfilling and

waste water treatmefit 4.3 4.3 1.7 - 1.3 1.3 13 16%
5.10: Crematoria and

cemeteries 0.2 - 1.2 - - - 1 2%
SUM OF QUANTIFIED

RELEASES™* 16 10 6 1 18 5 55 100%
Nota

*1 Includes production of cement, pulp and paper, lime and light weight aggregates

*2 Includes dental amalgam fillings, manometers andygs, lab chemicals and equipment, Hg use in religious
rituals and folklore medicine, and miscekans product uses.

*3: The estimated quantities include mercury in products, which has also been accounted for under each prc
category.

To avoid double counting, tirelease tdandfrom informal dumping of general waste has been subtracted
automatically in the TOTALS.

*4: The estimated input and release to water include mercury amounts, which have also been accounted for
each source category.

To avoid double countingelease to watefrom waste water system/treatment have been subtracted automatice
the TOTALS.
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Releassto air

In total, 16 kg of mercury is released to air iBeychelleson an annual basisAs expected, the
incineration of medical wasteand open burning including landfill fires accoungéd for the most
significant releases of Hg to the atmosph@rkg.year'). Contributiors from other source categoriase
presented ifrigure 5.

Figure 5: Graphicalillustration of sources of ercury releassto air

5.1: Extraction and use of fuels/energy sourc

5.2: Primary (virgin) metal productio

5.3: Production other minerals and materials*
5.4: Intentional Hg in industrial processes

5.5: Consumer products (whole lifecycl

5.6: Other product/process use*

5.7: Production of recycled metal

5.8: Waste incineration and burnin

5.9: Waste deposition + waste water treatm.*3*

5.10: Crematoria and cemetarie

- 1 2 3 4 5 6 7 8 9 10

Releassto land
In total, 6 kg Hg.year! is released to landvith the main sourcg/pesbeing consumer productsaste
depodtion and cemeteries/crematoria.

Figure 6: Graphicalillustration of sourcedor mercury releassto land

5.1: Extraction and use of fuels/energy sources
5.2: Primary (virgin) metal productior]

5.3: Production other minerals and materials*
5.4: Intentional Hg in industrial processe

5.5: Consumer products (whole lifecyclé

5.6: Other product/process use*2

5.7: Production of recycled metal

5.8: Waste incineration and burning

5.9: Waste deposition + waste water treatm.*3*4

[, Il

~—

5.10: Crematoria and cemetarie$ ‘ ‘ ‘

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Kg Hgly

Releassto water

The main releasdo water(10kg.year!) wereiot her product/ processo, wt
amalgam fillings, manometers and gauges, lab chemicals and equipment and miscellaneous product
uses.
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Figure 7: Graphical illustration of sources of mercury releases to water

5.1: Extraction and use of fuels/energy sources

5.2: Primary (virgin) metal productio

5.3: Production other minerals and materials*
5.4: Intentional Hg in industrial processes

5.5: Consumer products (whole lifecycl

5.6: Other product/process use*

5.7: Production of recycled metal

5.8: Waste incineration and burnin

5.9: Waste deposition + waste water treatm.*3*

5.10: Crematoria and cemetarie
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Releassto general waste

The origin of mercury in waste angastewatemproduced in the country is mercury in products and
materials. Waste fractions amagstewatedo not therefore represent original mercury inputs to society
(except imported waste). Waste andstewatemmay however represent substantial flows of mercury
through societyThe total mercury flow to general waste accounted1®kg.year?!, with the main

contributions coming from consumer produdtg(ire 6)

Figure 8: Graphicalillustration of sources for rarcury releaseto general waste

5.1: Extraction and use of fuels/energy sources

5.2: Primary (virgin) metal productio

5.3: Production other minerals and materials*
5.4: Intentional Hg in industrial processegs

5.5: Consumer products (whole lifecycl

5.6: Other product/process use*

5.7: Production of recycled metal

5.8: Waste incineration and burnin

5.9: Waste deposition + waste water treatm.*3*

5.10: Crematoria and cemetarie:

6 8 10 12 14
Kg Hgly

Note; For this inventory, default input factors were used for the estimation of mercury releases from general waste
treatment and wastewater treatment. The default factors were based on literature data of mercury content in waste

and wastewater, and these data wendy available from developed countries. The calculations made indicate that
the default input factors for general waste and wastewater mayestienate the mercury releases from these
sources (seannexlll for waste data). The Toolk#ipread sheetssel in the development of this inventory are

posted along with this report.

3.2.4 Summary of mercury stockpiles, and supply and trade

Seychelleglo not have mercury stockpiles and are not invlresupplying or trading mercury
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3.3 Data andinventory on energy consumption and fuel production

3.3.1 Mineral Oils

Oil is the remnant of organic life forms gras suchis contaminated with traces of other elements
including mercuryln 2012, the International Petroleum Industry Environn@mmservation Association

(IPIECA) published the largest publicly available dataset on mercury levels covering 446 crude oils and
condensates. | PI ECA data indicates the refining
0.07% of the total globahercury releases to air, and less than 0.01% to ¥at¥ith traces present in

final products, these can be released during combustion of petroleum product.

Production
Seychellegloes not produce oil, gas or related extractive actiaimgsthereforgtherehas no
contribution of mercury due to production processes.

Use and disposal

The inventoryteamcontaced the only oil companyn SeychellesSeychelles Petroleum Oil Company
(SEPEC)in order to get updated figures with regardsige of heavy oil fopower generation and light
fuel within the transportation industifowevet this was not successfidr obtaining current valuesnd
recourse was made tnilize 2013 figures originally provided bgeychelle€€nergy Commission, which
werealsoused in te POPSNIP review in 2014. A total of1,175 ton®f heavy oil was used in 2013 for
electricity productionTable 6) 464 tonsof light fuel was used within the transportation indusényd
213 tons of LPQused for cookindTable 7) The data was inputted into tA®@olkit, which calculateda
total of 0.22kg Hg being produced and directly emitted t¢Taible 6)

Table6: Detailed lesuls for power generation

Fuel _ _ Sum of releases to

Oil combustion facilities Unit Use + Disposal | pathway fr(_)m assesse(
part of life -cycle

Activity rate tly 11,175 -

Input factor for phase mg Hg/t 20 -

Calculated input to phase Kg Hgly 0.22 -

Output distribution factors for

phase:

- Air 1 -

- Water 0.00 -

- Land 0.00 -

- Products 0.00 -

- General waste treatment 0.00 -

- Sector specific waste treatment 0.00 -

Calculated outputs/releases to:

- Air Kgly 0.22 0.22

- Water Kaly 0.00 0.00

- Land Kaly 0.00 0.00

- Products Kaly 0.00 0.00

- General waste treatment Kaly 0.00 0.00

12 http://www.ourenergypolicy.org/wp -content/uploads/2014/06/Mercury.pdf
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Fuel Sum of releases to

Oil combustion facilities Unit Use + Disposal | pathway from assesseq
! usti il part of life-cycle

- Sector specific waste treatment Kaly 0.00 0.00

Table7: Detailed resuls for gasoline and light fuel

Fuel ' ' Sum of releases to

Use of gasoline, light fuel Unit Use + Disposal | pathway frqm assesse(
' part of life-cycle

Activity rate tly 677 -

Input factor for phase mg Hg/t 2 -

Calculated input to phase Kg Hagly 0.0014 -

Output distribution factors for

phase:

- Air 1 -

- Water 0.00 -

- Land 0.00 -

- Products 0.00 -

- General waste treatment 0.00 -

- Sector specific waste treatment 0.00 -

Calculated outputs/releases to:

- Air Kgly 0.00 0.00

- Water Kaly 0.00 0.00

- Land Kaly 0.00 0.00

- Products Kaly 0.00 0.00

- General waste treatment Kaly 0.00 0.00

- Sector specific wastieeatment Kaly 0.00 0.00

With regards to transportation sector and domestic LPG usage, merodoction and release to air
was found to be negligiplsmall (0.0014)Table 7)

3.3.2 Charcoal Combustion

Charcoal production is a very old professionSeychellesand people involved in this trade usually
operate within forested areas using traditional techniques. Phedectsare usually sold in plastic bags

in a loose form angroductdemand frequently outstrips supply. More recently, people have started
using imported charcoal.

Production

In 2013 there wereonly two applications for permits to burn wood for charcoal makinghe National
Implementation plan for POPi$ was estimted that each applicant consuntes tons of wood per year
for this activity.
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Use and disposal

There is no study on the consumption of charco&egchelleshence it was difficult to obtain exact
guantitiesfor consumption estimate$herefore estimatesverebased orocal manufacture and import
data Assuming no new applicanteveforthcoming in the intervening years and that 8 tons of charcoal
was imported in 2015%llows for an estimate ahe total consumption at approximately 12 tonsyger.
When this was inputted in thieolkit, we see from the production of Hg from this source gute low
(Table §.

Table8: Detailed resul$ for charcoal combustion

Sum of releases to
Charcoal combustion Unit Use + Disposal | pathway from assessed
part of life-cycle
Activity rate tly 12 -
Input factor for phase mg Hg/t 0.12 -
Calculated input to phase Kg Hgly 0.0014 -
Output distribution factors for
phase:
- Air 1 -
- Water 0.00 -
- Land 0.00 -
- Products 0.00 -
- General waste treatment 0.00 -
- Sector specific waste treatment 0.00 -
Calculated outputs/releases to:
- Air Kgly 0.00 0.00
- Water Kaly 0.00 0.00
- Land Kgly 0.00 0.00
- Products Kaly 0.00 0.00
- General waste treatment Kgly 0.00 0.00
- Sector specific waste treatment Kaly 0.00 0.00

3.4 Data and inventory on domestic production of metals and raw materials

Seychelleglo not have a pmary metal production industry antherefore no contribution of mercury
from this source category.

3.5 Data and inventory on domestic production and processing with intentional
mercury use

There are no industrial uses of mercurpeychelleand therefore no contribution of mercury from
this source category.
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3.6 Wastehandling and recycling

3.6.1 Controlled landfills

Seychelleshave three sanitary landfills (Providence I, La Digue and Anse Royale) and two dumping
sites (Providence | and Amitie Praslin). The total waste collected and disposed of on Mahe Island in
2013, as recorded at the disposal site, was 65,706 tons. Growth ier@nun® and taking this into
considerationthe estimated quantities for 20W&s 73,827 tons for Mahe. For Praslin and La Digue
there are no weighbridges atiek results of waste generation is based on estiniedesthe number of

trucks that disposef avaste per day.

In the calculation for th014 NIP review conductedby an inventory team which included mensger

from the Landscape and Waste Management Agency (the agency responsible for waste management in
Seychelles)an estimate of 10,549 tons wamde for Praslin and 1,097 tons for La Digue. Taking into
account a 6% rise in 2014 and 2015, the final estimate for these two islasi@stimatedt 13,085 tons.

Total waste generation on these three main islandSegthellesis 86,912 tons/year (2015¥he
summary of the data and use of distribution factors is showabite 9.

Table9: Identified point sources in this source category

Name of specific Location Activity Input factor(s) | Pollution Output distribution
source rate /tons abatementsystems | factors
Providence landfill | Mahe 73,827 5 None Default value
Amitie Landfill Praslin 11,853 5 None Default value

La Digue landfill La Digue 1,232 5 None Default value

The resul in Table 10 shows that the landfill is a repository for total of 435kg Hg per year

releasesire primarilyto air (4.35 kg/year) and water (0.04 kg/year)

Tablel0: Detailed results for disposal by controlled landfill

Sum of releases to
Controll ed Landfill Unit Pr_oduc Use | Disposal EUTHIEL] Bl .
tion assessed part of life
cycle
Activity rate tly 86,912 -
Input factor for phase g Hglt 5 -
Calculated input to phase Kg Hgly 435 -
Output distribution factors for phase:
- Air 0.01 -
- Water 0.0001 -
- Land - -
- Products - -
- General waste treatment - -
- Sector specific waste treatment - -
Calculated outputs/releases to:
- Air 4.35 4.35

13 sdid waste policy 2014-2018
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Sum of releases to
Controll ed Landfill Unit Prpduc Use | Disposal LTI B0 .

tion assessed part of life
cycle
- Water 0.04 0.04
- Land 0.00 0.00
- Products 0.00 0.00
- General waste treatment 0.00 0.00
- Sector specific waste treatment 0.00 0.00

3.6.2 Informal dumping of general waste

Informal dumping, also known locally as illegal dumpirsgga relatively minorcontributor to the waste
streambecause there are limited places to fly tip and such actions usually involve not more than five
half-filled, 3-ton truckloads per year. The estimates calculated using trucks x1.5tongtruck, or
approximately 8 tons pgear. There is a need for the Agency in charge of waste to weijbategorise
the informal dumpingés at Providence | andfil]

Table 1lindicatesthat the contribution of mercury to land for this category is negligibly small.

Tablell: Detailed results for informal dumping of general waste

Sum of releases to
Informal dumping Unit P;%C:]UC Use | Disposal asspeitggvdagafl:?m lite
cycle
Activity rate tly 8 -
Input factor for phase g Ho/t 5 -
Calculated input to phase Kg Haly 0.04 -
Output distribution factors for phase:
- Air 0.1 -
- Water 0.1 -
- Land 0.8 -
- Products - -
- General waste treatment - -
- Sector specific waste treatment - -
Calculated outputs/releases to:
- Air 0.00 0.00
- Water 0.00 0.00
- Land 0.03 0.03
- Products -
- General waste treatment -
- Sector specific waste treatment -
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3.6.3 Waste incineration and burning

Only medical waste irseychelleds subjected to incineratiobefore discharging to the landfilAnd
there are very small incinerators located on other islafls.Toolkit proposed adefault value of
24g/ton of Hgunder this categorwith arange 840g. We decided to change this defawvhlue in view
of the small amount of mercury that is thought to be present in ghiticular waste stream (see
calculation below).

Calculation for change to default value

It wasassumd that the majority ofmercurywould be originatingfrom Hg containing devicessuch as
thermometes and sphygmomanometers. Data collecteaimfrthose within themedical profession
indicateda total of 1,094 Hg thermometers and 26 sphygmomanomdtershe Seychelle islands
According to the Toolkit, each sphygmoenometer containapproximately80g Hg It wasassumd
thatthere are 10% breakages every ydagreforea total of 136g Hgyearwas determined.

pTIP Yri® £ QOC @ € AOQWI ¢ MPO A QWi

For thermometerst wasassumd that30% are broken every year atiebre isan estimatedHg content
of 1g/unit as per the toolkit Thisyieldsa total 0f328 g per year.

oTib p@®E QOp Mwte BRI o0 ¢ PO A Q DI
The totalfor sphygmomanometers and thermomeierd08 + 328 = 536 g Hg per yedtrwas further

assumd that allare properly contained atought to the incinerator for disposal.

Given that there is a total 64 tons of medical waste incinerated ydatythe mercury concentration
would be 5369/64 ton = 8.3 g/ton. This is the lower end of the range proposed by the tetii)tdBd
therefore a value of8g Hg /ton was used instead of the default 24g/ton value. Based on these
calculationg0.51kg Hgper yealis emitted to air from this sour§&€able 12)

Tablel12: Detailed results for medical waste incineration

Sum of releases to
Medical waste incineration Unit SR Use | Disposal SEUEL TET
on assessed part of
life-cycle
Activity rate tonly 64 -
Input factor for phase g Holt 8 -
Calculated input to phase Kgly 1 -
Output distribution factors for phase:
- Air - 1 -
- Water - 0.00 -
- Land - 0.00 -
- Products - 0.00 -
- General waste treatment - 0.00 -
- Sector specific waste treatment - 0.00 -
Calculated outputs/releases to:
- Air Kagly 0.51 0.51
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Sum of releases to
Medical waste incineration Unit FlizeliEl Use | Disposal S ST
on assessed part of
life-cycle
- Water Kgly 0.00 0.00
- Land Kaly 0.00 0.00
- Products Kgly 0.00 0.00
- General waste treatment Kgly 0.00 0.00
- Sectorspecific waste treatment Kgly 0.00 0.00

3.6.4 Informal waste burning

The inventory group that prepared the POPs NIP review calculated that 1,500 tons of domestic wastes
are burned per year (open burniimeluding landfill fires 2013) and additionally 2.5 tons per year of

wood is burnegdyielding a total of 1502 tonnes. This figure is based on 126 applications that were
received by the Department of Environment in 2013 for peroitburn household and other wastes.
Adjusting this da to 2015, assuming 6% annual waste increase, leads to a result of 1,687 tons of waste
burned each year.

Table 13indicatesthat informal waste burning represents a relatively important contribution of mercury
(8.44 kg) into the atmospher€hese estimateare higher than those calculated tfeg incineration of
medical wast€0.51kg) andemissiongo theair from landfills @.35kg).

Table13: Detailed results for informal waste burning

Sum of releases to
Informal waste burning Unit Pro:rl]’lcu Use | Disposal apszt:svl?(lj fg;':: of
life-cycle
Activity rate tonly 1687 -
Input factor for phase g Holt 5 -
Calculated input to phase Kaly 8 -
Output distribution factors for phase:
- Air - 1 -
- Water - 0.00 -
- Land - 0.00 -
- Products - 0.00 -
- General waste treatment - 0.00 -
- Sector specific waste treatment - 0.00 -
Calculated outputs/releases to:
- Air Kgly 8.44 8.44
- Water Kaly 0.00 0.00
- Land Kaly 0.00 0.00
- Products Kgly 0.00 0.00
- General waste treatment Kgly 0.00 0.00
- Sector specific waste treatment Kaly 0.00 0.00
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3.6.5 Wastewater treatment

There are two main wastewater treatment facilitieSéychellesthe Greater Victoria Sewage works
located at Providence Industrial Estatnd the Beau Vallon treatment works. Both consist of
mechanical and biological treatment (activated sludgéh the final sludgebeing disposedof to the
landfills. Wastewater from households and businessesatieatonnected to the sewers are treated at
these two facilitieswhilst areas not served by sewers use local treatment methods (septic tanks). The
total estimated wastewater generated in the country is 7.4 millidyean based orthe sale of
freshwateramounting to 20,400fper day. Tableg4 below shows the amount of wastewater that is
treated inthe centralised wastewater faciéisin Seychelles

Tablel4: Wastewater production 2012013

Year 2010 2011 2012 2013
Beau Vallon 144,873 220,953 277,756 304,253
Providence 929,399 920,758 1,040,282 1,331,621

Total / kliters 1,074,272 1,141,711 1,318,038 1,635,874

The totalsum of wastewater treated 1635 million n¥/year (2013) and with input factor at 5.25mg
Hg/m?. The total amount released is 9kg per year, most of which is released int¢Twalerl5)

Table15: Detailed results for wastewater treatment

Sum of releases to
Wastewater Unit P;i%?]uc Use | Disposal asspeegggv;grtf rgfnl} fo-
cycle
Activity rate m3/y 1,635,874 -
Input factor for phase mg Hg/m3 5.25 -
Calculated input to phase Kg Hgly 9 -
Output distribution factors for phase:
- Air - -
- Water 0.5 -
- Land 0.2 -
- Products - -
- General waste treatment 0.15 -
- Sector specific waste treatment - -
Calculated outputs/releases to:
- Air 0.00 0.00
- Water 4.29 4.29
- Land 1.72 1.72
- Products - 0.00
- General waste treatment 1.29 1.29
- Sectorspecific waste treatment 1.29 1.29
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3.6.6 Test of waste and wastewater default factors

The inventory useddefault input factors for the estimation of mercury releases from general waste
treatment and wastewater treatment. The default factors were bastdaoftom availablditerature
relating tomercury contents in waste and wastewater and were only dedilain developed countries.
The following test of the results was performed to qualify the results for these sources.

Using data from the Inventory Level 2 spreadshde test made for general waste compares the
calculated inputfrom all four generalvaste sukcategories with the sum of general waste outftam
intentional mercury uses in produgtdus processes aslliows:
In the unaltered IL2 spreadshégth "Level 2Summary), the test was done as follows
(E59+E63+E65+E68) > 2*(J28H(J36 to J53))Our result gived3< 34

We found the inequality (E59+E63+E65+E68y 2 * (J 23 + x(J36 to J53)) to
The test made for wastewater compares the calculated inputs to wastewater treatment with the sum of
outputs to waterfrom intentional mercury uses in producfdus processes, using data from the
Inventory level 2 spreadsheet:
In the IL2 spreadsheéiab "Level 2Summary) the test was done as follows

E69>2*G23 + x(G36 to G53thag9<1Qur results shc

Therefore, the second inequality was false.

The calculations made indicate that the default input factors for general waste and wastewater
treatment does not necessarily oveestimate the mercury releases from these sutategories
Therefore, it was determined that the default input factors represent the best available estimates
and associated calculation of mercury releases for general waste and wastewater treatment in
Seychelles
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3.7 Data and inventory on generakconsumption of mercury in products, as
metallic mercury and mercury containing substances

3.7.1 Thermometers with Mercury

One of the most common applications of mercury within industry an&ewchellesis use in
thermometers. Mercury is used because thés only liquid metal at room temperature asidce all
metals expand with heat,hen placed in a calibrated glass container, it can accurately measure the
temperature.

Production
Thereis no productionof Hg thermometers irSeychellesas all thermometers are imported from
overseas.

Use and disposal

The inventory conducted within the public and private medical centr8gynhellefound that 1,094
Hg thermometersvere in use in the country at the time of the audit (Nov 2015). All clingre aware
of the dangers of mercury and aeivelytaking steps to replace Hg thermomsteith updateddigital
versions. Import data failed to provide insight into bettemeggsof the number othermometes
imported and their availability. Ideally, the data forfinumber being uséd a betterestimatethan the
fitotal numberimportedin the countrp i n eurrentvmexcurstocks However in the absence of
thesedata wehave used the number of thermometers in the country as the activjtgspeeially since
the amount of Hg contributed per year within this category is not signifitamas determinedhat the
contribution of thermometersvas 1.15 kg per yeawith mog of the calculated outpub water and
general wastéTable 16)

Tablel6: Detailed resuls for Hg thermometers

Sum of releases to
Hg thermometers Unit Use + Disposal | pathway from assessed
part of life-cycle
Activity rate Itemsly 1094 -
Input factor for phase g Hgl/item 1 -
Calculated input to phase Kg Haly 1.15 -
Output distribution factors for
phase:
- Air 0.1 -
- Water 0.3 -
- Land 0.00 -
- Products -
- General waste treatment 0.6 -
- Sector specific wasteeatment 0.00 -
Calculated outputs/releases to:
- Air Kaly 0.11 0.11
- Water Kaly 0.34 0.35
- Land 0.00
- Products 0.00
- General waste treatment Kaly 0.69 0.69
- Sector specific waste treatment 0.00
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3.7.2 Electrical Switches and relays

Switchesare devices that open or close an electrical circuit, or a liquid or gas valve. Madciay

switches includefloat switches, actuated by a change in liquid levels; tilt switches, actuated by a change

in the switch position; pressure switches, actuated by a change in pressure; and temperature switches and
flame sensors, actuated by a change in temperature. Mewiiches are used in a variety of consumer,
commercial, and industrial products, includirappliances, space heaters, ovens, air handling units,
security systems, leveling devices, and pumps.

Relaysare products or devices that open or close eletirimatacts to control the operation of other
devices in the same or another electrical circuit. Relays are often used to turn on and off large current
loads by supplying relatively small currents to a control circuit. Meradded relays includenercury
displacement relays, mercury wetted reed relays, and mercury contact relays. Relays have been used in
telecommunication circuit boards, commercial/industrial electric ranges, and other cooking edtipment

Use and disposal

Due touncertainty in the distrition of mercury switches and rekin Seychellesthe inventory used

the default methodpecifiedin theToolkit, whichassumed 0.14 g mercury per inhabitant for this source
category. Using this method provided the highest input of mercury at 13 kg per year, perhaps indicating
a degree of over estimatiofhe majority of this mercury would breleasedo general waste trément

(Table 17)

Tablel7: Detailed resuls for electrical switches and relays

Sum of releases to
Electrical switches and rela . . hway from
> s e o elEpes ass%i[sedagar?of life
cycle
Activity rate Inhabitants 93,419 -
Input factor for phase g Hg/inhabitant 0.14 -
Calculated input to phase Kg Hgly 13 -
Output distribution factors for
phase:
- Air - 0.1 -
- Water - -
- Land - 0.1 -
- Products - -
- General waste treatment - 0.8 -
- Sector specific wasteeatment - -
Calculated outputs/releases to:
- Air Kaly 1.31 1.31
- Water Kaly 0.00 0.00
- Land Kaly 1.31 1.31
- Products Kaly 0.00 0.00
- General waste treatment Kaly 10.46 10.46
- Sector specific waste treatment Kaly 0.00 0.00

14 http://www.newmoa.org/prevention/mercury/imerc/factsheets/switches_relays_2014.pdf
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3.7.3 Light sources with mercury

The most typical light source using mercury is known as the mercury vapour lamp, which is still
common in street lighting in some parts of the world. This uses electricity to vaporise mercury and
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conduct electricity in gas (electric @rto produce light.Other commonly usedlighting includes
fluorescentamps. These lampsise electricity to excite mercuagoms causingthereleaseof UV light,
which strikesa phosphor coating inside the glagsusing itt o

Mercury is present in both the phosphor powder and in the vapour. The same technology can be found in

i f | andpreduce white light.

compact fluorescent light (CFL) and other energy efficient bulbs (not LED).

Production

There is no production facility Seychellesor light sources. All lights are imported from overseas.

Use and disposal

The imports data for HS code 85393110 makes no clear distinction between CFL and double end
chosen

fluorescent tubes. Thefore, thec at egor vy

di scharge |

amps

for

t he

compact
following sub headinggiEnergy saving fluorescent laip Enefigy saving bulb , Enefigy saving/ saver

for CFL cathade,
energy savi

lighto , Comipact fluoresceat, Compactfluorescent tub& A total of 1,050 CFLwere imported in

2014.

For double end fluorescent tubes for the same year, the major entries were for the following
Tulbeb fluoresceng tubés, Tubgfi fuorescent tube

subheadingsii T u bghto :

iTube,

dyl i @hWw to 36 Witube liglit , Tub@ light rod , 4ft/ZTt fitting tube® It was found thaR4,505
fluorescent tubewere captured under this heading.

The rest of the items under HS 85393110 related to LED lights areltierefore discarded.

Theresuls show thatCFL and fluorescent tubdghts contribute 0.6 kg Hg per yeandthat nearly all of
the mercuryis beingreleased tgeneral waste treatmefitable 18).

Tablel8: Detailed resuls for fluorescent tubes and CEL

Light sources with mercury

Sum of releases to

- Sectorspecific waste treatment

Unit Use + disposal | pathway from assessed
part of life-cycle

Activity rate Fluorescent tubes ltemsly 24,505 -

Input factor for phase mg Hgl/item 25 -
Calculated input to phase Kg Hagly 0.61 -
Activity rate CFL Itemsly 1,050 -

Input factor for phase mg Hg/item 10 -
Calculated input to phase Kg Hagly 0.01 -

Output distribution factors for

phase:

- Air - 0.05 -

- Water - -

- Land - -

- Products - -

- General waste treatment - 0.95 -
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Sum of releases to
Unit Use + disposal | pathway from assessed
part of life-cycle

Light sources with mercury

Calculated outputs/releases to:

- Air 0.03 0.03
- Water 0.00 0.00
- Land 0.00 0.00
- Products 0.00 0.00
- General waste treatment 0.59 0.59
- Sector specific waste treatment 0.00 0.00

3.7.4 Batteries with mercury

There are a variety of buttarell batteries that contain mercury, including zinc air, silver oxide, and
alkaline manganese oxide batteries. Buttel batteries are small, thin, energy cells that are not
rechargeable. They are most commonly useslatches, toys, hearing aids, and other small and portable
electronic devices. The creation of small electronic devices is possible due to the size of theebutton
batteriesBelow is a brief description dhetypes ofrelevantbatteries found on thmarket.

1 Zinc Air miniature batteries are mostly used in hearing aids because of thigin-energy
concentration and their ability to continuously discharge energy. This type of battery uses
oxygen from the air to produce electrochemical energy. A hdleeicell allows the surrounding
air to enter the battery and react with the cathode. They are also used for small devices, such as
wristwatch pagers and ear speech processors.

T Silver Oxide button-cell batteries are used in various devices, such as heaidg, watches,
cameras, and clocks. In these batteries, the silver oxide makes up the cathode, and powdered
zinc provides the anode. Usually sodium hydroxide or potassium hydroxide is added as an
alkaline electrolyte. Silver oxide batteries can comelarge size as well as the buttoall size;
however the manufacture of the larger batteries is limited due to the high price of silver.

1 Alkaline Manganese Oxide buttoncell batteriesare used in toys, calculators, remote controls,
and cameras. In thesettegies, the cathode consists of manganese dioxide, which is produced
through an electrolytic process, and the anode is made up of powdered zinc metal. The
electrolyte typically used in this type of buttoall battery is potassium hydroxide. Gas can
formin all of these types of button batteries due to the corrosion of zinc. Zinc in the battery gets
corroded into the electrolyte as the battery is used. This corrosion can cause electrolysis and can
cause the generation of hydrogen gas in the canister.-Buitif hydrogen gas can cause the
battery to leak, limiting the ability of the battery to function. Mercury suppresses this zinc
corrosion, which is why it is added to buttoell batteries. These batteries may contain mercury
in the insulating paper surnding the battery, or mercury may be mixed in the anode itself.

1 Mercuric Oxide batteries contain mercury as the electrode and are useful in applications that
require a high energy density and a flat voltage curve. In the past, mercuric oxideckiitton
batteries were used in hearing aids, watches, calculators, electronic cameras, and other personal
electronic items requiring a small battery.
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9 Other batteries, such as AAA, AA, C, and D alkaline, general purpose, and caiponlead
acid; lithiumion; ard nickel metal halide and nickehdmium, do not contain mercdty

All of the different buttorcell batteries can contain up to 0.005 grams (5 milligrams) of mercury in a
single unit. Stacked buttezell batteries (i.e., units that contain multiple buttetis stacked on top of
one another) may contain a larger amourhefcury.

Production
There is no production of katies inSeychellesAll batteryproducts are imported from overseas.

Use and disposal

The Level 1 assessmemiade no clear distinctiorelating to the designation dkzinc air batteries
within the sourcecategoryand it was assumedo include the manganese zinc AA and AAA types
Alternatively, te Level 2 Toolkit specifies buttorcells which enabled greater precision within this
source categoryHowever, thelmports data obtained froine Customs Office makes no reference to
AfZi nc ai r ,bbtidentifiesi Zc et ADr o, i Ai lithitneaCR2D32rbutt@nicalc A A0
fiLithium button cell battey andfiLithium CR245@ .Therefore, zinc air button cell batteries were not
included as part of the inventory.

For alkaline button cells, the 2015 imports data shows 10 cartons of CR2016 and 10 of CR2025;
assuming each carton contains 500 pcs, then we can estimate 10,006r mtfser types importedhe
guantities folCR2450, CR 18650 and CR2032 are less clBased on the records wasestimate that
theseproductsaccount for another,800 pcs.Therefore, aotal of 15,000 pcsof alkaline button cell
batteriesat 1.99g https://en.wikipedia.org/wiki/Ziricair _battery, is calculated a0.0285tons.

For the category fdal kaline other than button ¢
imports databasevhich included®,000 imports for 20®and 21,600n 2012 The heading categodoes

notseem tchave been consistently used in 2013, 2014 and 2015vd@td may lead to under reporting

of products importedAssuming each weighs 15dpe total amount calculated in tons imported in 2012
was0.324 tongTable 19)

Table19: Detailed resuls for batteries with mercury

. . Sum of releases to

TS ;Y Unit Use + disposal | pathway from assessed
part of life-cycle

Activity rate Alkaline button tly 0.0285 )
cells
Input factor for phase kg Hg/t 5 -
Calculated input to phase Kg Haly 0.14 -
Activity rate Alkaline other than tly 0.324 i
button cells
Input factor for phase kg Hg/t 0.25 -
Calculated input to phase Kg Hgly 0.08 -
Output distribution factors for
phase:
- Air - - -

15 http://www.newmoa.org/prevention/mercury/imerc/factsheets/batteries_2015.pdf

42


https://en.wikipedia.org/wiki/Zinc–air_battery

Minamata Initial Assessment: Republic of Seychelles

Sum of releases to
Unit Use + disposal | pathway from assessed
part of life-cycle

Batteries with mercury

- Water - - -
- Land - - -
- Products - - -
- General waste treatment - 1 -
- Sector specific waste treatment - -

Calculated outputs/releases to:

- Air 0.0 0.00
- Water 0.00 0.00
- Land 0.00 0.00
- Products 0.00 0.00
- General waste treatment 0.22 0.22
- Sector specific waste treatment 0.00 0.00
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3.7.5 Paints with mercury

It is known that phenyl mercuric acetate (PMA) and similar mercury compounds were used as water
based paint additivesThese additives worto extend shelf life by controlling bacterial fermentation in

the can (biocides), as well as to retard fungus attacks on painted surfaces under damp conditions
(fungicides). Inorganic mercury compoungsessessing/ery low solubility hae also been used as
additives in marine coatings and paints to impede bacteria formation and to hinder the development of
marine organisni&

Production
In Seychellesthere is limited manufacturingf paintsandonly two companiearecurrentlyinvolved n
the production of paintPenlac and PermakoAll other paint productare imported from overseas.

Use and disposal

Someavailablepaintbr ands are Mul til ac; which originates f
and also claims Green LabdTertificationt’. On its websitethe Penlaccompany lists 92 produgts
including afungicidal wash and fungicidal treatment prodéitt h a t is a Alow toxi

fungici dal and algicide with spect roducts PENTOR vi t y o
complies with Seychelles Standard SS26. Chlorinated rubber based products are also manufactured for
use as road markings and marine paints

It was conalided that there are no mercury contribuisom this source category.

16 http://www.zeromercury.org/index.php?option=com_content&view=article&id=142&Itemid=91

17 http://www.dailynews.lk/?q=2015/09/27/business/bodco -multilac-opens-colour-bank-showroom-seychelles
18 http://www.penlacseychelles.com/downloads/Penlac_Products_list.pdf

19 http://www.penlacseychelles.com/downloads/Technical_Details_Document.pdf
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3.7.6 Cosmetics with mercury

Mercury is a common ingredient found in skin lightening soaps and creams. It is also found in other
cosmetics, such as eye makgecipansing productand mascara. Skin lightening soaps and creams are
commonly used in certai\frican and Asian nations. They are also used among-sianked
populations in Europe and North America. Mercury salts inhibit the formation of melanin, resulting in a
lighter skin tone. Mercury in cosmetics exists in two forms: inorganic and orgaaigaltic mercury

(e.g. ammoniated mercury) is used in skin lightening soaps and creams. Organic mercury compounds
(thiomersal [ethyl mercury] and phenyl mercuric salts) are used as cosmetic preservatives in eye
makeup cleansing productsind mascara

Production
Thereis noproducton of cosmetics irBeychellesand therefore no contribution oimercury from this
source

Use and disposal

Although there is a vibrant cosmetic trade Seychelles it is generally the case that cosmetics
containng mercury are often not listed on the ingredients list. Thergforethis componenta two

pronged approach was used consistind.9fa market study tocatethe main skin lightening products

and active ingredients being sold on the local maggat 2) conduct an internet review of all cosmetics
known to contain mercury. The emphasis was not only on brand name but source countries and
companiesso that any similar products would be considered potentially contaminated with mercury.
The primary sourceof the Internet review was the EWnsafe Products website and
www.whiterskin.info, which features a comprehensive (iannexIV).

It was found that daily use skin lighteningcosmetics is a relatively recent trend and is increasingly
being used by the younger generation Séychellesthere are pproximately20 cosmetic shops, which
includesseveralpharmacies on the main island of Mahe. The inventory team consulted veghdbal
businesseto ascertain their skin lightening products and thasameticaused to remove skimarks or
pigmentation.

The resuk shown inTable 20highlight that hydroquinone as the key ingrediasft severalcosmetics
being importednto Seychekks Hydroquinone is banned itertain countries such as Japanstralia
and within the European Communignd is tightly regulated in other cosmetic applicati®ndhese
regulatbns arenotin placefor other countriessuch aghe USA, where it is sold as an ovére-counter
drug with concentrati®@inot exceeding 2%.None of thecosmeticproductslisted in Table 20 are
known to contain mercuryTherefore, i was concluded that there are no meraogtributionsfrom
this source categyp.

20 http://www.who.int/ipcs/assessment/public_health/mercury_flyer.pdf
21 Regulation No 1223/2009 on Cosmetic products
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Table20: Skin lightening produstfound inSeychelles

Skin lightening product

Suspected active ingrediertt

Carro light Hydroquinone
Clear Essence Hydroquinone
Eldopaque Hydroquinone
Melalight Hydroquinone
Ukroma Hydroquinone
Fade out Niacinamide
Lamela Bio oil Natural oils
Cidal Soap Criticidal
Turmeric, Lemon, Wheat germ oi
No Marks Neem, Aloe
Eraser Proless fair skin Unknown
Milky way soap Unknown
Bioclaire Unknown
Dermabright Unknown
Mouselight Unknown

22 As researched from products of the same name whose ingredients are listed on the internet
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3.7.7 Polyurethane with mercury catalyss

Polyurethane (PUR) is a polymer obtained fribareaction between a mutiydroxyl alcohol (polyol)
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and an isocyanate {RCO). The resultindgponds arearbamate (urethane) bonds and the polymerisation

product is a fApol yur et h a nieclading autormotiviets makessasgension
bushing, seat padding etc. The production process uses organic mercury compaicadks >,

Production

There is no productioaf polyurethane products Beychelles

Use and disposal

The Toolkit used electrification rates to calculate the proportion of PUR products iwitiga the

ma n

country. ForSeychellesthe electrificationrate used was 100%. No changes were made to default factors.

Table 21showsthat this source contributed 2.8 kg Hg per year and that kgt releasedo the

general waste treatment category.

Table21: Detailed results fopolyurethane with mercury catalgst

Polyurethane with mercury

Sum of releases to

catalysts Unit Use + disposal | pathway from assessed
part of life-cycle

Activity rate inhabitants 93,419 -

Input factor for phase g Hgly.inhabitants 0.03 -

Calculatednput to phase Kg Hgly 2.8 -

Output distribution factors for

phase:

- Air - 0.1 -

- Water - 0.05 -

- Land - - -

- Products - - -

- General waste treatment - 0.85 -

- Sector specific waste treatment - -

Calculated outputs/releases to:

- Air 0.28 0.28

- Water 0.14 0.14

- Land 0.00 0.00

- Products 0.00 0.00

- General waste treatment 2.38 2.38

- Sector specific waste treatment 0.00 0.00

23 http://www.zeromercury.org/index.php?option=com_content&view=article&id=190&Itemid=117
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3.7.8 Dental mercury amalgam fillings

Dental amalgam is a dental fillingaterial used to fill cavities caused by tooth decay. It has been used

for more than 150 years in hundreds of millions of patients around the world. Dental amalgam is a
mixture of metals, consisting of liquid (elemental) mercury and a powdered alloy cesnpbsilver,

tin, and copper. Approximately 50% of dental amalgam is elemental mercury by welghthemical

properties of elemental mercury allow it to react with and bind together the silver/copper/tin alloy
particles to form an amalgam. Dental ansaly f i | | i ngs are al so known as
their silverlike appearance. Despite the name, "silver fillings" do contain elemental nfércury

Production
There is no production of mercury amalgaim the country, however as defined by theolkit,
Aiproductiond in this context means in situ prepe

Use and disposal

ThelLevel | assessment was based on a ratio of dental persdring¥V5per 1000 inhabitantsvhilst for

the Level 2 assessmerihe defaultratio was0.86 of dental personnel per 1000 inhabitants. This gives
different results for the input of mercury for this subcategboy.this inventory, dta was used fromme
Level 1 assessmehtsed on questionnaimeformation collected from dental professionatsd import
data fromSeychelleRRevenue CommissionTable 22 illustrateshat19 kgof Hg is contributed by this
sourcecategoryandthe greatest contribution tseing released to water. If we disreg#né input of
landfills, then dentalmercury amalgamfillings represent the highest input source of mercury for
Seychelles

Table22: Detailed results for dental amalgam fillings

Sum of releases to
Dental Amalgam Unit Pr_oduc Use Disposal B T .
tion assessed part of life
cycle
Activity rate inhabitants 93419 | 93419 93419 -
Input factor for phase Hg/inhacfbitants.y 0.2 0.2 0.2 -
Calculated input to phase Kg Hgly 19 19 19 -
Output distribution factors for
phase:
- Air 0.02 -
- Water 0.14 0.02 0.3 -
- Land 0.08 -
- Products 0.06 -
- General waste treatment 0.12 0.08 -
- Sector specific waste treatment 0.12 0.08 -
Calculated outputs/releases to:
- Air Kaly 0.37 0.00 0.00 0.37
- Water Kaly 2.62 0.37 5.61 8.59

24nttp://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/DentalProducts/DentalAmalgam/ucm171094.
htm
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Sum of releases to
Dental Amalgam Unit Prpduc Use Disposal P T .

tion assessed part of life
cycle
- Land Kagly 0.00 0.00 1.49 1.49
- Products Kaly 0.00 0.00 1.12 1.12
- General waste treatment Kaly 2.24 0.00 1.49 3.74
- Sector specific waste treatment Kaly 2.24 0.00 1.49 3.74

3.7.9 Manometers and gauges with mercury

Mercury has a density of 13,600 kd/mompared to water (1000 kgdm Therefore a column of

mercury only 760mm high can balance atmosphgmssure; the equivalent of 10m column of water.
This has resulted in mercury being used in manometers and gauges that measure pressure. The most

widespead use in Seychelles concerns is

sphygmomanometers.

Production

There is 0 production of manometers agduges irSeychellesAll of theseproductsare imported from

overseas.

Use and disposal

Data collected fothe Level 1 inventory confirmethatthere arel7 sphygmomanometeis use within
the 10 clinics and hospitals iBeychelles These estimatesepresentan averageof one to two

in blood pressure monitors also known as

sphygmomanometepeer clinic, whichareusually also equipped with digital nees.

The import data for 2014 was checked to validate this finding under HS 90262000 diltifegdments

andApparatus foMeasuring oiCheckingPressuré whichu s e d
pressure monitoro, i bl
It was found thaR6 items were importeth 2014 Data for 2015 was also checked and 10 items were

importedfrom January through November 201&th another 10 unitef digital meters (UA651) that
were appropriately labelled. This gives rise to plossibility that what was declared in the inventory
might actually be incorrect. The consultancy decided toaussal of 26 (instead of 17), with the
presumption that the imports data were more accuratble 23highlightsthat this source category

ood

t he

foll owing

t hre

pr es s uareno lomger mingbused)n d A «

generates 2 laf mercury, with the greatest calculated release to general waste treatment

Table23: Detailed results for manometers and gauges containing mercury

Sum of releases to

Manometers and gaiges Unit Use + disposal | pathway from assessed
part of life-cycle

Activity rate Items 26 -

Input factor for phase g/item 80 -

Calculated input tphase Kg Hgly 2 -

Output distribution factors for

phase:

- Air 0.1 -
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Sum of releases to

Manometers and gaiges Unit Use + disposal | pathway from assessed
part of life-cycle

- Water 0.3 -

- Land -

- Products -

- General waste treatment 0.6 -

- Sector specific waste treatment -

Calculated outputs/releases to:

- Air Kaly 0.21 0.21

- Water Kgly 0.62 0.62

- Land Kaly 0.00 0.00

- Products Kgly 0.00 0.00

- General waste treatment Kaly 1.25 1.25

- Sector specific waste treatment Kgly 0.00 0.00
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3.7.10 Laboratory chemicals

Mercury is used in demonstration or educational laboratories where investigations relating tcadensity
corducted Mercury has also bearsed as preservative in reagents, buffers, stains and saline solutions.
It is also common in analytical equipmesitich as Atomic absorption spectrometry (AAS) and mercury

electrode (calomel) as a reference electrode in electrochemistry applications.

Use and disposal

There are three types ddboratories inSeychellesincluding educational, industrial and regulatory.
Educational labs are fod in secondary schools and us®all amourg of mercury for educational
purposesindustrial labsonduct test$or quality standards of manufactured products and not expected
to use mercuryFnally, regulatory labs, such as for the SBS and M®&ve specialised laboratories
with equipment that likely contains mercury such as mercury elestatblood gas analyserin

view of thelimited availabledata, estimates were made based on pdipul

The resuk show atotal of 0.93 kgof Hg per yearwith the primaryoutpus to water and general waste
(Table 24)

Table24: Detailedresults for laboratory chemicals

Sum of releaseso
Laboratory chemicals Unit Use + disposal | pathway from assessed
part of life-cycle
Activity rate Inhabitants 93,419 -
Input factor for phase g/inhabitant. Year 0.01 -
Calculated input to phase Kg Haly 0.93 -
Output distribution factors for
phase:
- Air - -
- Water 0.33 -
- Land -
- Products -
- General waste treatment 0.33 -
- Sector specific waste treatment 0.34 -
Calculated outputs/releases to:
- Air Kaly 0.00 0.00
- Water Kgly 0.31 0.31
- Land Kaly 0.00 0.00
- Products Kaly 0.00 0.00
- General waste treatment Kgly 0.31 0.31
- Sector specific waste treatment Kgly 0.00 0.00

The toolkit presented additionalc al cul at i on f equipnieobt hwenri clha bcoornasti csrt
a list of mercury containing chemicals. Beealculatiors were alsdased on populatiofTable
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25). The result is 3.74 kg Hg per year from this source, wtagkther with 0.93 for laboratory
chemicals (Table 24), gives a total of 4.67 kg of Hg per year from laboratory equipment and chemicals.

Table25: Detailed eaults for other laboratory equipment

Sum of releases to
Other laboratory equipment Unit Use + disposal | pathway from assessed
part of life-cycle
Activity rate Inhabitants 93,419 -
Input factor for phase g/inhabitans.year 0.04 -
Calculated input to phase Kg Haly 3.74 -
Output distribution factors for
phase:
- Air - -
- Water 0.33 -
- Land -
- Products -
- General waste treatment 0.33 -
- Sector specific waste treatment 0.34 -
Calculated outputs/releases to:
- Air 0.00 0.00
- Water 1.23 1.23
- Land 0.00 0.00
- Products 0.00 0.00
- General waste treatment 1.23 1.23
- Sector specific waste treatment 0.00 0.00
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3.8 Data and inventay on crematoria and cemeteries

3.8.1 Crematoria

There is only one crematorium 8eychelles According to the ownethere have been 100 cremations
sinceopeningin 2014 until December 2015Therefore, avalue of 100 was used as the activity rate for
cremations. The calculated Hg output to air wasifbio be 0.1%g.year.

Table26: Detailed esuls for crematoria

Sum of releases to

Crematoria Unit Production Use Disposal asspeastggjag;?g} life

cycle
Activity rate Corpses ly 100 -
Input factor for phase g Hg/corpse 1.86 -
Calculated input to phase Kg Hgly 0.186 -
Output distribution factors for
phase:
- Air - 1 -
- Water - 0.00 -
- Land - 0.00 -
- Products - 0.00 -
- General waste treatment - 0.00 -
- Sector specific wastieeatment - 0.00 -
Calculated outputs/releases to:
- Air Kaly 0.19 0.19
- Water Kaly 0.00 0.00
- Land Kaly 0.00 0.00
- Products Kgly 0.00 0.00
- General waste treatment Kgly 0.00 0.00
- Sector specific waste treatmen Kaly 0.00 0.00
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3.8.2 Cemeteries

Seychelleshas one major cemetery at Mont Fleuri on Mahe and severallamagmeteries in the
surroundingdistricts There are also cemeteries on Praslin and La Dglaeds sinceburial was the
principal way for disposing ohuman remains

Data was collected frorthe national data on deaths (minus data for cremations) for the period 2014
2015. It was reported that from June 2014 to July 2015 a total of 720 deaths were recorded. Therefore
the activity rateentered for theumbe of people buried was 620 (720 minL@0 cremations). The is

no calculatedHg outputto air and onlyl.15kg.year! of Hgwas found to transfeo land(Table 27)

Table27: Detailed lesults for cemeteries

Sum of releases to
Cemeteries Unit Production Use Disposal itz ) .
assessed part of life
cycle
Activity rate Corpses ly 620 -
Input factor for phase Hg/c%rpse 1.86 -
Calculated input to phase Kg Hgly 1.1532 -
Output distribution factors for
phase:
- Air - 0.00 -
- Water - 0.00 -
- Land - 1.00 -
- Products - 0.00 -
- General waste treatment - 0.00 -
- Sector specific waste treatmen - 0.00 -
Calculated outputs/releases to:
- Air Kaly 0.00 0.00
- Water Kaly 0.00 0.00
- Land Kaly 1.15 1.15
- Products Kaly 0.00 0.00
- General waste treatment Kaly 0.00 0.00
- Sector specific waste treatmen Kgly 0.00 0.00
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3.9 Contaminated sites

The MIA process wanot expected to identiyont ami nated sites, however |
for Enabling Activities for the Minamata Conven
t hat MI As fiDevel op appropriategsmeatagiesohonmi
During discussion with stakeholders, it was clear that there has not been any historical handling of large
amounts of mercury in the country. The only sites thatar&into be contaminated with mercury are

landfill disposal sitesind cemeterieS hereare treemain landfills in operation in Seyches, based on
themainisland of MahePraslinand La DigueThere are at least twadosedunlined waste landfié on

Mahe (at NE point and Roche Caiman) thi@@sumably i€ontaminatedvith mercury wasté¢Figure 9)

Figure 9: Operating andfill sites on east coast of Mahe (top left), Praslin (top right), La Digue (bottom right)
andclosed landfillat NE Point on Mahe (bottom right)
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