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FOREWORD

Mercury is the most volatile metal and its vapour is highly toxic. It has many applications
and uses. It is a poor conductor of electricity and it alloys easily with other metals such as
silver, tin and gold. Mercury is a compound that can be found naturally in the environment;
it can be found in the elemental form as organic mercury compounds or as mercury salts.
However, there are also numerous human-induced sources that release mercury directly
into soil, water or air, for instance the inappropriate disposal of materials containing mercury
or mercury-related compounds, application of agricultural pesticides and unregulated

burning of coal and fuel oil, municipal wastes containing mercury.

The Minamata Convention on Mercury is a global treaty to protect human health and
the environment from anthropogenic emissions and releases of mercury and mercury
compounds. The Convention was adopted on 10 October 2013 at a Diplomatic Conference
held in Kumamoto, Japan. The Convention draws attention to a global and ubiquitous metal
that, while naturally occurring, has broad uses in everyday objects and is released to the
atmosphere, soil and water. Controlling the anthropogenic releases of mercury throughout
its lifecycle has been a key factor in shaping the obligations under the Convention. Major
highlights of the Minamata Convention include a ban on new mercury mines, the phase-out
of existing ones, the phase out and phase down of mercury use in a number of products
and processes, control measures on emissions to air and on releases to land and water,
and the requirement for the development of national controls on artisanal and small-scale

gold mining.

The Convention also addresses the interim storage of mercury and mercury compounds
other than waste mercury, and the disposal of mercury wastes, sites contaminated by
mercury as well as health issues. The overall objective of the Minamata Initial Assessment
(MIA) is to assist the countries in preparing for the implementation of the Minamata
Convention in order to enable policy and strategic decision-making and to prioritize areas
for future interventions. Samoa signed the Minamata Convention on 10 October 2013 and

deposited its instrument of ratification on 24 September 2015.

This MIA report, is part of Samoa’s effort to meet provisions of the Convention; the Ministry
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of Natural Resources and Environment as the lead implementing agency together with
other development partners are responsible for the implementation of the MIA project to
achieve the primary objective of the Convention - protecting the environment and human

health from adverse effects of mercury and its related compounds.

Honourable Fiame Naomi Mataafa

Minister - Ministry of Natural Resources and Environment
Government of Samoa
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EXECUTIVE
SUMMARY

Samoa signed the Minamata Convention
on Mercury on October 10th, 2013 and
ratified it on 24 September 2015. Samoa
is therefore a Party to the Minamata
Convention that seeks to protect
human health and the environment from
anthropogenic emissions and releases of

mercury and mercury compounds.

The Global Environmental Facility (GEF)
has developed a set of pre-ratification
activities, called Minamata Convention
Initial Assessments (MIA). These activities
are designed to prepare countries for
treaty ratification and implementation. In
addition, the MIAs assist countries with
development of tools and strategies to
inform government ministries, agencies,
non-governmental organisations (NGO)
and the public on activities related to the
Convention.

Samoa does not have mining or industries
giving rise to emissions and releases of
mercury. However, Samoa continues to
import some products that may contain

mercury. The import of such mercury-

added products will need to be banned
from 2020. Samoa also uses dental
amalgam and will need to prepare a plan
to phase down amalgam use.

The inventory of mercury emissions
and releases for Samoa, prepared using
the UNEP toolkit,

emissions and releases come from waste

shows that most
management: in particular how mercury-
added products are managed as they
become waste. According to the inventory,
the total

per year and the two most significant

mercury releases are 50kg

anthropogenic sources of mercury are:

1. use and disposal of other products:
67% (33 kg Hg/y), and

2. the application, use and disposal
of dental amalgam fillings: 13% (6 kg

Ha/y).

Rest of the emissions (20%) is shared
different
categories as illustrated in the Figure 1

between smaller source-

below:
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Crematoria and

cemeteries
6%

Informal Dumping of -
General Waste
3%

Waste Incineration
and Open Waste
Burning
4%

Summary of Releases

Other fossil fuel and

_biomass combustion
4%

_ Application, use and

disposal of dental

amalgam fillings
13%

Figure 1: Summary of Releases in Samoa

In terms of policy and legislations, there is
no specific legislation in Samoa specifically
addressing the risks presented by mercury
on the environment and human health.
The legal review of Samoa’s obligations
under the Minamata Convention provides
a comprehensive overview of the legal
instruments that can be utilised to regulate
the sound management of mercury and its
related compounds. However, Samoa, as a
Party to the treaty, will need to incorporate
the provisions of the Minamata Convention
into national legislation and to implement
actions to meet its obligations to reduce
emissions and releases of mercury arising

from anthropogenic activity. A series of

actions is proposed including:

 the replacement of all mercury
containing instruments from the health

system;

. a comprehensive plan to improve
dentalhealthandincorporating a phase-
down in the use of dental amalgam;

* combining mercury  reduction
and energy efficiency objectives to
accelerate the phase-out of mercury-
added lighting in particular from public

services and institutions; and

* the separation and collection of



mercury wastes from municipal solid

waste.

It is unlikely that the quantity of mercury
wastes arising in Samoa would justify the
establishment of a national facility for its
final disposal. It follows that facilities for the
temporary storage and packing of mercury
wastes will be needed together with
agreement with a development partner to

ship mercury wastes, in accordance with

the Basel and Waigani Conventions, for

final disposal.

It is estimated that the total cost of these
actions would be US$18 million but it is
clear that a large part of these costs can be
incorporatedintonational planning towards
the Sustainable Development Goals, in
particular in relation to human health and
waste management. The summary of the
provisions of the convention is presented in

the introduction section of the document.
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INTRODUCTION

As an element, mercury is persistent in the
environment and is naturally released into
the air as vapour during natural processes
such as volcanic activity, weathering of
rock, water body movement, forest fires
activity.  While

releases continue, they do not account for

and biological natural
the considerable increase in environmental
mercury levels since the on-set of the
industrial era. It is clear that significant
mercury is released from a range of human
activities. It is now estimated that roughly
10% of the emissions of mercury to the
atmosphere are from natural processes;
a further 30% are generated by current
human activity and the remaining 60%
are re-emissions of mercury already in the
environment, mostly as a result of previous
human activity (UNEP, 2013a).

Activities contributing to anthropogenic
mercury releases include the processing
of some base metal ores, the burning of
coals and hydrocarbon fuels, the open
use of mercury in industrial processes, in
artisanal and small-scale gold mining, and
the breakage and improper disposal of
mercury-added products.

Mercury is considered by the World

Health Organization as one of the top
ten chemicals or groups of chemicals of
major public health concern (WHO, 2017).
All forms of mercury are toxic although
the risk of intoxication to humans varies
considerably as some forms are less

harmful than others.

With the first Global Mercury Assessment
(UNEP, 2002)

recognition that the nature and behaviour

came widespread
of mercury in the environment, in particular
its abilities for long-range transport in the
atmosphere, its persistence and its ability
to bio-accumulate in certain food-chains
leading to significant adverse effects on
both human health and the environment,
are of global concern requiring concerted
and coordinated global action (UNEP,
2013b).

Agreement to negotiate a legally-binding

instrument to restrict anthropogenic
releases of mercury, with the objective to
protect human health and the environment,
was reached by UNEP’s Governing Council
in 2009 that requested UNEP to convene an
Intergovernmental Negotiating Committee
(INC) beginning in 2010. After a series of

INC meetings, the treaty text was agreed
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by 147 governments on 19 January 2013 in

Geneva, Switzerland.

The text of the Convention was adopted
and opened for Country signature at the
Diplomatic Conference held in Kumamoto
and Minamata, Japan, from 7 to 11 October
2013. The Convention entered into force
on 16 August 2017. Samoa became a
signatory to the Convention on 10 October
2013 and ratified it on 24 September
2015. Samoa is therefore a Party to the
Minamata Convention on Mercury. So far,
128 countries have signed the convention
and 74 countries have ratified it.

The Minamata Convention sets out a range
of control measures to ban new mercury
mines and phase-out existing ones; to
phase-out or reduce mercury use in a
number of industrial processes; to phase
out the manufacture, import and export
of certain mercury-added products and to
phase down the use of others; to reduce
emissions to air and releases to land and
water; and to address mercury use in
artisanal and small-scale gold mining. The
Convention also addresses interim storage
of mercury; disposal of waste mercury;
and sites contaminated by mercury. The
strategies and

Convention promotes

programmes to identify and protect
populations at risk from mercury poisoning
and encourages efforts to monitor mercury
media,

concentration in environmental

including fish and seafood.

Samoa, in common with many other
developing countries, does not produce

mercury or use it in any industrial process.
However, mercury-added products are
imported and used. As a result, discarded
mercury-added products enter local waste
management systems. Furthermore, and
in common with the populations of other
Smalllsland Developing States, the Samoan
population is reliant on fish species that
have been shown to accumulate significant
mercury. These factors provide the
stimulus for Samoa to become a Party to
the Minamata Convention and to work to
protect its environment and its population
from the adverse effects of anthropogenic

emissions and releases of mercury.

In order to determine the actions necessary
to meet its obligations as a Party to the
Convention, Samoa has undertaken work
to develop this Minamata Convention
Initial Assessment (MIA). To assist the
government of Samoa in developing the
MIA, the country has received support from
the Global Environmental Facility (GEF)
for a project “Strengthen national decision
making towardsratification of the Minamata
Convention and build capacity towards
implementation of future provisions.” This
project has been executed by the Ministry
of Natural Resources and Environment
and implemented by the United Nations
Development Programmes (UNDP), with
technical assistance and support provided
by the United Nations Institute for Training
and Research (UNITAR).

The MIA
components:

contains the  following

e Initial Inventory of mercury and



identification of sources of emissions

and releases

* Assessment of the policy, regulatory
and institutional framework available
and needed for the implementation
of the provisions included in the
Convention text

e Preliminary review of potential
populations at risk and potential health

risks together with an assessment of

potential gender dimensions related to

mercury in Samoa

* Assessment of the awareness and
understanding of mercury amongst the
public and a description of efforts to

increase public awareness

« Implementation plan including
outline proposals for key actions
necessary to implement the convention

in Samoa.

Introduction
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Chapter 1:
NATIONAL

BACKGROUND
INIOIRNZVANRIGIN

1.1 Geography and
Population

Samoa is a small, volcanic Pacific island

nation which lies between latitudes
13025'S and 14005’S and longitudes
171023'W and 172048'W (Figure 1). There
are four inhabited and four uninhabited
islands (Figure 1) giving a total land area of
about 2935 km? (MNRE, 2005). The bulk
of the nation comprises the two largest
islands of Upolu and Savaii with land areas
of 1820 km? and M3 km? respectively
(Steiner, 1980). Most of the mass of
these two islands is of volcanic origin
and consisting of basalt derived from
subcrustal magmatic matter common to
the Pacific basin (Wright, 1963; Burgess,
1987). Most of the land is arable with lush,
tropical vegetation and rainforests. Due to
its proximity to the equator, Samoa has a
climate that is classified as tropical rainy.
There is a distinct cool and dry season

which occurs from May to October and a

hot and wet season which is predominant
from November to April. These climatic
seasons are determined by a subtropical
high pressure zone and trade winds, the
South Pacific Convergence Zone (SPCZ)
and the impacts of the Southern Oscillation
(SO) on the SPCZ (Burgess, 1987)

The soils of Samoa are almost entirely
volcanic derived, except for a few small
areas of coastal (coral) sands (Lee, 2009).
Equitable rainfall, temperature and good
soil properties tend to minimise the
impact of relatively low fertility on plant
production. The main crops produced
are coconut (Cocos nucifera), cocoa
(Theobroma cacao) and banana (Musa
spp.). A major staple, as well as export
crop, was taro (Colocasia esculenta), but
production has declined due to taro leaf
blight (Phytophera colocasia). Because
of the destructive effects of cyclones
and taro blight, farmers have sought to

diversify to ta’amu (Alocasia spp.), ava
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worldatlas.com

Figure 2. Map of Samoa Islands (CIA, 2016)

(Piper methysticum), and cattle production
(MNRE, 2010).

The latest Samoa census in 2016 recorded
a population size of 196,315 with a male
to female ratio of about 1:1 and an annual
growth rate of 0.9% per year, a slow growth
rate due to emigration. The majority of the
population (-78%) reside on Upolu Island
and 19% of the population live in the Apia
urban area. Five percent of the population
are over 65 years old, 32% are between 30
& 64, 25% are between 15 & 29 while the
majority at 38% are under 15 years with a
median age for the total population of 21.4

(SBS, 2017).

Samoa’s human developmentis considered
high by World standards where it is ranked
104th out of the 188 countries that provided
information needed to generate the Human
Development Index' for 2015. Samoa’s HDI
of 0.704 is higher than the mean average
for SIDS (0.667) and it compares favourably
with the mean indices for long and healthy
life (Samoa: 73.3 years; World: 71.6 years);
and knowledge (Samoa: 12.9 years; World
12.3 years). Table 1 below compares Samoa
with other countries in terms of HDI.



TABLE 1

HDI for Samoa Compared to Other Countries

HDI Rank COUNTRY HDI
1 Norway 0.949
2 Australia 0.939
13 New Zealand 0.915
60 Palau 0.788
91 Fiji 0.736
101 Tonga 0.721

104 Samoa 0.704
127 Federated States of Micronesia 0.638
134 Vanuatu 0.597
137 Kiribati 0.588
154 Papua New Guinea 0.516
156 Solomon Islands 0.515

(Source: Socio-Economic Impact Mercury Report, 2018)

1.2 Political and
Economic Profile

The country’s nominal GDP stood at
SAT$1.9 billion (-US$47.5 billion) in the FY
2014/15 while the real GDP was SAT$1.7
billion for the same period with the GDP
make-up of 10% Primary sector, 24%
Secondary sector and 66% Tertiary sector.
GDP per capita for this FY was SAT$10,104.

Samoa is a parliamentary democracy
with a parliament composed of the Head
of State and a legislative assembly of
49 members elected in a five year cycle

through universal suffrage. Only chiefly

(matai) title holders are eligible to run for

the elections.

The Prime Minister, who must be a
member of the Fono? and be supported
by a majority of its members, is appointed
by the head of state. The Prime Minister
chooses 12 members to form the cabinet,
which has charge of executive government.
The head of state must give their assent to
new legislation before it becomes law. The
Fono has 49 members, 47 elected in 41
constituencies by universal adult suffrage,
to be contested only by matai title holders
(chiefs of aiga, or extended families, of
whom there are around 25000), and

two elected from separate electoral rolls

Chapter 1




Minamata Initial Assessment Report for Samoa

comprising those of foreign descent.
The Fono sits for five-year terms. Until
1991 only the matai were eligible to vote,
but following a plebiscite universal adult
suffrage was introduced in time for that
year’s elections. The matai, whose office
is elective for life, still administer local
government in the traditional manner.
They are trustees for customary land held
on behalf of the people, which make up
about 80 % of all the land in the country.

Developmentinitiatives at the national level
such as electricity, water, social services,
health and
others are the responsibility of the national

infrastructure, education,
government. Villages, of which there are
310, have their own representatives that
are known by the national government and
while implementing activities or projects
at village level, there is a need to consult

the village representatives.

1.3 Profiles of Economic
Sectors

Samoa has, withthe exception ofthe limited
extraction of construction materials, no
mining industry. Manufacturing industry
is largely limited to the transformation of
agricultural and fisheries produce. Energy
demand for Samoa is currently met from
three main sources: biomass (47%), fossil
fuels (45%) and hydropower (8%) (ee-
Pacific, 2017)%. The Government-owned
(EPC) is

responsible for generating, transmitting

Electric Power Corporation

and distributing electrical power to all

communities. Electricity is generated
principally by diesel generators and by
hydropower but clean and renewable
sources of energy are increasingly used
both domestically and institutionally
and are actively encouraged by the
national energy policy. This policy also
encourages demand-side management
through increased efficiency, in particular
through schemes such as Promoting
Energy Efficiency in the Pacific (PEEP)
that has identified and inventoried energy
inefficient equipment, such as mercury
vapour lamp street lighting, for phase
out and replacement. Samoa does not
manufacture consumer products but
relies on imports from other countries.
The range of items imported includes
many of the mercury-added products
listed in Annex A of the Convention
although certain public sectors, including
the health service, have already made
efforts to change procurement practices
to exclude the purchase of mercury-
added items. Products such as cosmetics,
soaps, batteries and electrical and lighting
products that might all contain mercury
are available on the open market. Dental
amalgam remains the preferred restorative
material in dental practice. It follows that
mercury is entering waste streams as
these products reach end of life and are
discarded. Ultimately, this mercury may be
emitted to the atmosphere as mercury-
containing waste is burned or may be
released to land and water though land-
filling or direct disposal into water courses.

Waste composition in Samoa is not



available, but a study carried out in 2013 by
ADB determined that waste compositionin
the Pacific Island Countries comprised 60
% by weight of organic or biodegradable
materials whilst paper, plastic, glass and
metals formed 6 % to 12 % of the waste by
weight (ADB, 2013).

Estimated figures show that, for Upolu,
the generation of waste was between
0.38 to 0.48 kilograms per person per
day, depending on income, extent of
urbanization and other factors (ADB,
2013). No survey of waste generation
and composition has been carried out for
Savaii Island.

On Upolu, domestic wastes are collected
and transferred for safe disposal to the
Tafaigata sanitary landfill facility. Wastes
arriving at Tafaigata are subject to
separation with recyclable and hazardous
mMaterials separated for specific treatment.
Medical wastes are incinerated at the site.
The landfill is equipped with a basic system
to collect leachate. About 5% of Upolu

households still practise informal dumping
and open burning on land or dumping into
rivers and the ocean (ADB, 2013).

Savaii Island does not have an engineered
landfill, the island is still facing numerous
problems with the management of wastes.
Informal dumping, open burning of
waste or dumping waste at the coast are

practised on Savaii.

1.4 Overall Environmental
Status in Samoa

The latest assessment of the state of
the environment (SOE) of Samoa was
conducted in 2012 to determine the health
of Samoa’s biophysical environment (SOE,
2013). In an integrated environmental
assessment (IEA) framework using the
DPSIR (Drivers-Pressures-States-Impacts-
Response) analytical model and a habitat-
based approach, eight types of habitats
were identified as comprising Samoa’s

biophysical environment (Table 2).
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TABLE 2

Key Habitats of Samoa’s Biophysical Environment

Habitats

Main Species

1. Upland and Cloud Forest

Upland and cloud forests

2. Lowland

Cultivated areas and lowland forests

3. Coastal

Mangroves and wetlands, coastal forests and
strand vegetation, coastal marshes & beaches

4. Inshore and Offshore Marine

Seamounts, corals, all benthic and pelagic marine
organisms

5. Freshwater bodies, Rivers and
Streams

Rivers and Streams, lakes, freshwater, springs,
groundwater, riparian zones, wetlands

6. Rural and Urban Built Environ-
ment

Population, housing, sanitation, waste, environ-
mental safeguards, energy consumption

7. Protected Areas

Protected areas, sanctuary and Key Biodiversity
Areas (KBAS)

8. Atmosphere, Weather and Cli-
mate

GHG, ozone and ODS emissions, eco-system
based adaptation (NAPA implementation)

(Source: MNRE, 2013)

The key drivers of environmental change
in these habitats include the country’s
small size and geographical isolation,
demographics, accessibility of resources
tenure economic

and land systems,

development, evolving consumption
patterns and lifestyles, climate change and
climate variability (SOE, 2013). The main
pressures onthese habitatsincludeinvasive
species, natural disasters, waste, land, air
and marine pollution, unsustainable use of
resources and poor sanitation and poorly
designed development activities (MNRE,
2013). These factors and the vulnerability
disasters and

of Samoa to natural

extreme events due to its central location
in the Pacific means that the country’s
environment is expected to continuously
evolve to cope with and adapt to these

pressures.

Samoa have ratified and signed numerous

international Multilateral Environmental
Agreements (MEAs) (Conventions and
Protocols) and most of them are tied to
the GEF strategic priorities. The list of
relevant conventions ratified by Samoa and
national planning frameworks is clarified in

Table 3 below.



TABLE 3

List of Relevant Conventions and National/Regional Plans or Programmes*

Rio Conventions + National Planning Frameworks

Date of Ratification /

Accession

Mont

ontreal Protocol (Substances that deplete the Ozone 1992. 2001
layer)
UN Convention on Biological Diversity (CBD) 1994
UN Framework Convention on Climate Change (UNFC- 1994
CcCO)
UNFCCC National Adaptation Plans of Action (NAPA) 1994
Strategic Action Programmes (SAPs) for Shared Interna- 1997
tional Water-Bodies
Strategic Action Programmes (SAPs) for shared interna- 1997
tional water-bodies
UN Convention to Combat Desertification 1998
Kyoto Protocol 2000
CBD National Biodiversity Strategy and Action Plan 500]
(NBSAO)
Cartagena Protocol on Biological Safety 2003
SC National Implementation Plan (NIP) 2006
UNCCD National Action Programmess (NAP) 2007
GEF National Capacity Self-Assessment (NCSA) 2007
Stockholm Convention on Persistent Organic Pollutants 5008
(POPs)
UNFCCC National Communications (Ist, 2nd, 3rd) 2010
Nagoya Protocol on Access and Benefit Sharing (ABS) 2014
Minamata Convention on Mercury 2015
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1.5 Environmental Risk
Profile

Samoa is vulnerable to the adverse impacts
of natural disasters and climate change.
Cyclones cause considerable damage to
natural forests as well as to agriculture
and infrastructure. Earthquakes and
related tsunamis present a considerable
threat to a nation where human activity
is concentrated on the narrow, low-lying
coastal strip. Sealevelrise and the changing
climatic conditions represent serious long-
term threats. In addition, increased human
activity has increased deforestation, soil
erosion, natural habitat loss, overfishing
and the advance of invasive species (Lee,
2009).

For the Samoan government, pollution
arising from the growing volume of solid
and hazardous waste is considered a
major threat to the environment. Samoa is
participating in regional efforts to improve
waste management, including through the
export of recyclable wastes in accordance
with the Waigani and Basel Conventions.
Similarly, the lack of drainage and waste
water  treatment and management
schemes means that used water and liquid
waste flow untreated into the sea putting
vulnerable shallow marine habitats at risk,
increasing human health risks and reducing
ecosystem value to local people and the

tourism industry.



Chapter 2:
MERCURY
INVENTORY AND

IDENTIFICATION
OF EMISSIONS
AND RELEASES
INESYAVN (@A

2.1 Inventory
Methodology

The national mercury inventory was
prepared by a team of experts under the
supervision and guidance of the Ministry
of Natural Resources and Environment, as
a part of the Minamata Initial Assessment
(MIA) project. The main objective for
preparing the inventory was to identify the
key sources of mercury releases in Samoa
and the results of the initial inventory are
shown in Tables below. The process of
preparing the inventory began in February
2017, when UNITAR organized a training on
the toolkit methodology in Apia, Samoa.

The training was attended by the expert

team responsible for the inventory, as well
as a wide range of different stakeholders
from government institutions, civil society

and private sector.

This mercury release inventory was made
with the use of the “Toolkit for identification
and quantification of mercury releases”
made available by UN Environment®. This
initial inventory was developed using the
Level 1 Toolkit, where pre-determined
factors used in the calculation of mercury
inputs to society and releases are utilized.
These factors are derived from data on
mercury inputs and releases from the
relevant source

mercury types from

available literature and other relevant
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data sources such as research and policy
documents. Reference year of 2016 has
been used, if not otherwise stated.

Using the toolkit, input and releases
estimates were calculated for the following

mercury source-categories:

e Energy consumption and fuel

production;

«  Domestic production of metals and

raw materials;

«  Domestic production and
processing with intentional mercury

use;

Waste treatment and recycling;

TABLE 4

Mercury Releases Sources in Samoa

 General consumption of mercury
in products as metal mercury and as

mercury containing substances;

e« Crematoria and cemeteries.

2.2 Summary of Mercury
Releases in Samoa

An aggregated presentation of the results
for main groups of mercury release sources
in Samoa is presented in Table 4, whereas
detailed presentations of mercury inputs
for all mercury release sources present
in Samoa are shown in the respective

sections of this chapter.

Source Category

Source present

Y/N

Energy consumption

Combustion/use of diesel, gasoil, petroleum, kerosene, LPG and other

light to medium distillates

<

Biomass fired power and heat production

Coal combustion in large power plants

Other coal uses

Combustion/use of petroleum coke and heavy oil

Use of raw or pre-cleaned natural gas

Use of pipeline gas (consumer quality)

Charcoal combustion

Z |l zZz|Zz|Z2|Z2|Z2|<

Fuel production

Oil extraction N
Oil refining N
Extraction and processing of natural gas N




Mercury Releases Sources in Samoa (continued)

Source Category

Primary metal production

Source present
Y/N

Mercury (primary) extraction and initial processing

Production of zinc from concentrates

Production of copper from concentrates

Production of lead from concentrates

Gold extraction by methods other than mercury amalgamation

Alumina production from bauxite (aluminium production)

Primary ferrous metal production (pig iron production)

Gold extraction with mercury amalgamation - without use of retort

Gold extraction with mercury amalgamation - with use of retorts

Other materials production

Z |\ Z2 | Z2|Z2|Z2|Z2|Z2|Z|Z

‘

Cement production

Pulp and paper production

Production of chemicals

‘

Chlor-alkali production with mercury-cells

VCM production with mercury catalyst

Acetaldehyde production with mercury catalyst

‘

Production of products with mercury content

Light sources with mercury (fluorescent, compact, others: see guide-
line)

<

Skin lightening creams and soaps with mercury chemicals

Hg thermometers (medical, air, lab, industrial etc.)

Electrical switches and relays with mercury

Batteries with mercury

Manometers and gauges with mercury

Biocides and pesticides with mercury

Paints with mercury

Production of recycled of metals

Zz | Zz2|Z2|Z2|Z2|Z2|<

‘

Production of recycled ferrous metals (iron and steel)

Production of recycled mercury ("secondary production”)
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Mercury Releases Sources in Samoa (continued)

Source Category

Waste incineration

Source present
Y/N

Open fire waste burning (on landfills and informally)

Incineration and open burning of medical waste

Incineration of municipal/general waste

Incineration of hazardous waste

Sewage sludge incineration

Zz |z Z2 | <]

Waste deposition/landfilling and waste water treatment

Controlled landfills/deposits Y
Informal dumping of general waste *1
Waste water system/treatment Y

Use and disposal of products with mercury content

Dental amalgam fillings ("silver” fillings) Y
Thermometers Y
Other glass Hg thermometers (air, laboratory, dairy, etc.) Y
Preparations of fillings at dentist clinics Y
Light sources with mercury Y
Fluorescent tubes (double end) Y
Compact fluorescent lamp (CFL single end) Y
Batteries with mercury Y
Mercury oxide (button cells and other sizes); also called mercury-zinc v
cells

Other button cells (zinc-air, alkaline button cells, silver-oxide) Y
Other batteries with mercury (plain cylindrical alkaline, permanga- v
nate, etc., see guideline)

Skin lightening creams and soaps with mercury chemicals Y
Laboratory chemicals Y
Other laboratory and medical equipment with mercury Y
Use - from fillings already in the mouth N
Disposal (lost and extracted teeth) N
Medical Hg thermometers N




Mercury Releases Sources in Samoa (continued)

Source Category

Source present
Y/N

Engine control Hg thermometers and other large industrial/speciality
Hg thermometers

Z

Electrical switches and relays with mercury

Other Hg containing light sources (see guideline)

Polyurethane (PU, PUR) produced with mercury catalyst

Paints with mercury preservatives

Medical blood pressure gauges (mercury sphygmomanometers)

Other manometers and gauges with mercury

Crematoria and cemeteries

Z|\Z|\z|z|Zz|Z

Crematoria Y
Cemeteries Y
It should be noted that some of the minor However, due to the lack of reliable
mercury release source types might be data on these sources, these sources
present in Samoa. were not included in the detailed source

identification and guantification work.
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TABLE 5

Miscellaneous Mercury Sources not included in the Quantitative Inventory with Preliminary
Indication of Possible Presence

Source Category Source present
Y/N
Production of other recycled metals Y
Educational uses Y
Combustion of oil shale N
Combustion of peat N
Geothermal power production N
Production of lime N
Production of light weight aggregates (burnt clay nuts for building N
puUrposes)
Production of other chemicals (than chlorine and sodium hydroxide) N
in Chlor-alkali facilities with mercury-cell technology
Polyurethane production with mercury catalysts N
Seed dressing with mercury chemicals N
Infra-red detection semiconductors N
Bougie tubes and Cantor tubes (medical) N
Gyroscopes with mercury N
Vacuum pumps with mercury N
Mercury used in religious rituals (amulets and other uses) N
Mercury used in traditional medicines (ayurvedic and others) and N
homeopathic medicine
Use of mercury as a refrigerant in certain cooling systems N
Light houses (levelling bearings in marine navigation lights) N
Mercury in large bearings of rotating mechanic parts in for example N
older waste water treatment plants
Tanning N
Pigments N
Products for browning and etching steel N
Certain colour photograph paper types N
Recoil softeners in rifles N
Explosives (mercury-fulminate a.o.) N
Fireworks N
Executive toys N




2.2.1 ldentified Mercury Sources
and Summary of Mercury Inputs
to Society

Table 6

mercury release sources were identified as

shows which anthropogenic
present or absent in Samoa. Only source
types positively identified as present are
included in the quantitative assessment

in this report. Mercury inputs to society

TABLE 6

Present Source-Categories and Summary of Mercury Inputs to Society

should be understood here as the mercury
amounts made available for potential
releases through economic activity in
Samoa. This includes mercury intentionally
used in products such as thermometers,
blood pressure gauges and fluorescent
light bulbs.

mobilised via extraction and use of raw

It also includes mercury
materials which contain mercury in trace

concentrations.

Estimated
Source Hg input
? Activit ’
Source category present: Rate Y Unit Kg Hg/y
Standard
Y/N? .
Estimate
Energy consumption
Combustion/use of diesel, ga- .
. Oil product
soil, petroleum, kerosene, LPG
. . . Y 82 805 combusted, O
and other light to medium distil-
t/y
lates
Biomass fired power and heat Biomass com-
rea b % 49 000 1
production busted, t/y
Coal combustion in large power N 0 Coal combust- i
plants ed, t/y
Other coal uses N O Coal used, t/y -
Oil product
Combustion/use of petroleum P
. N ) combusted, -
coke and heavy ol
t/y
Use of raw or pre-cleaned natu- N 0 Gas used, i
ral gas Nm /y
Use of pipeline gas (consumer N 0 Gas used,
quality) Nm /vy
Charcoal com-
Charcoal combustion N @) =
busted, t/y
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Present Source-Categories and Summary of Mercury Inputs to Society (continued)

Source category

Source
present?

Y/N?

Activity
Rate

Unit

Estimated
Hg input,
Kg Hg/y

Standard

Estimate

Fuel production

Crude oil pro-

Oil extraction N @) -
duced, t/y
Crude oil re-
Qil refinin N ) -
< fined, t/y
Extraction and processing of N 0 Gas produced, i

natural gas

Primary metal production

Nm /vy

Mercury (primary) extraction

Mercury pro-

N @) -
and initial processing duced, t/y
Production of zinc from concen- N 0 Concentrate
trates used, t/y
Production of copper from con- N 0 Concentrate i
centrates used, t/y
Production of lead from concen- N 0 Concentrate
trates used, t/y
Gold extraction by methods oth- N 0 Gold ore used, i
er than mercury amalgamation t/y
Alumina production from baux- N 0 Bauxit pro-
ite (aluminium production) cessed, t/y
Primary ferrous metal produc- N 0 Pig iron pro- i
tion (pig iron production) duced, t/y
Gold extraction with mercury
. . Gold pro-
amalgamation - without use of N @) -
duced, kg/y
retort
Gold extraction with mercu-
. : Gold pro-
ry amalgamation - with use of N @) -
duced, kg/y

retorts

Other materials production

Cement pro-

Cement production N @) -
° duced, t/y
Biomass used
Pulp and paper production N @) for production, -

t/y




Present Source-Categories and Summary of Mercury Inputs to Society (continued)

Source category

Production of chemicals

Source
present?

Y/N?

Activity
Rate

Unit

Estimated
Hg input,
Kg Hg/y

Standard

Estimate

Chlor-alkali production with

Cl2 produced,

N 0 -
mercury-cells t/y
VCM production with mercury N 0 VCM pro- )
catalyst duced, t/y
Acetaldehyde production with N 0 Acetaldehyde
mercury catalyst produced, t/y
Production of products with mercury content
Light sources with mercury (flu- Mercury used
orescent, compact, others: see Y @) for production, @)
guideline) kg/y
Mercury used
Skin lightening creams and Y .
, , Y 1 for production, 1
soaps with mercury chemicals
ka/y
Mercury used
Hg thermometers (medical, air, - i
. . N @) for production, -
lab, industrial etc.)
ka/y
. ; Mercury used
Electrical switches and relays :
. N @) for production, -
with mercury
ka/y
Mercury used
Batteries with mercury N ) for production, -
kg/y
Manometers and gauges with Mercury used
eletls N @) for production, -
mercury
ka/y
. o . Mercury used
Biocides and pesticides with
e N @) for production, -
mercury
ka/y
Mercury used
Paints with mercury N @) for production, -

ka/y
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Present Source-Categories and Summary of Mercury Inputs to Society (continued)

Source category

Source
present?

Y/N?

Activity
Rate

Unit

Estimated
Hg input,
Kg Hg/y

Standard

Estimate

Use and disposal of products with mercury content

Dental amalgam fillings ("silver" Number of
Haaaga illings ("silver v 196 315 .u.r g
fillings) inhabitants
Thermometers Y 19 ltems sold/y O
Light sources with mercury Y 54 500 ltems sold/y 1
Skin lightening creams and v : Cream or soap 15
soaps with mercury chemicals sold, t/y
Number of
Laboratory chemicals Y% 196315 | - 2
inhabitants
Other laboratory and medical Number of
. _ Y 196 315 _ ) 7
equipment with mercury inhabitants
Electrical switch d rel Numb f
gc rical switches and relays N 196 315 | um .er 0 i
with mercury inhabitants
, , t batteries
Batteries with mercury N 8 8
sold/y
Pol th PU, PUR - Numb f
olyure .ane( ) pro N 196 315 . um.ero i
duced with mercury catalyst inhabitants
Paints with mercury preserva-
_ P N 0 Paint sold, t/y =
tives
Medical blood pressure gauges
= Jells N @) ltems sold/y -
(mercury sphygmomanometers)
Oth t d Numb f
. er manometers and gauges N 196 315 | um _er 0 i
with mercury inhabitants

Production of recycled of metals

_ Number of
Production of recycled ferrous .
, Y 21 vehicles recy- @)
metals (iron and steel)
cled/y
Production of recycled mercury N 0 Mercury pro-
("secondary production™) duced, kg/y




Present Source-Categories and Summary of Mercury Inputs to Society (continued)

Source category

Waste incineration

Source
present?

Y/N?

Activity
Rate

Unit

Estimated
Hg input,
Kg Hg/y

Standard

Estimate

Incineration and open burning of

Waste inciner-

Y 22 1
medical waste ated, t/y
fi i W
Opeh ire wa.ste burning (on v 1709 aste burned, 5
landfills and informally) t/y
Incineration of municipal/gener- N 0 Waste inciner-
al waste ated, t/y
. . Waste inciner-
Incineration of hazardous waste N @) -
ated, t/y
o : Waste inciner-
Sewage sludge incineration N @) -
ated, t/y
Waste deposition/landfilling and waste water treatment
Waste land-
Controlled landfills/deposits Y 23 871 , 24
filled, t/y
Informal dumping of general Waste
PULSHCITS % 8 606 9
waste *1 dumped, t/y
Waste water,
Waste water system/treatment Y 456 250 3y 2

Crematoria and cemeteries

Corpses cre-

Crematoria Y 208 1
mated/y
: Corpses bur-
Cemeteries Y 1041 _ 3
ied/y

TOTAL of quantified inputs*1*2*3
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The following figure illustrates the mercury inputs to society.

Coal combustion and other coal use
Other fossil fuel and biomass combustion®*4 s
Qil and gas production
Primary metal production {excl. gold production by...
Gold extraction with mercury amalgamation
Other materials production*5
Chlor-alkali production with mercury-cells
Other production of chemicals and polymers*6
Production of products with mercury content =
Use and disposal of dental amalgam fillings
Use and disposal of other products*7
Production of recycled metals

Waste incineration and open waste burning*1

Waste deposition®1

Informal dumping of general waste *1*2
Waste water system /treatment *3

Crematoria and cemeteries

un

10 15 20 25 30

w
n
[}

Estimated mercury inputs (Kg Hg/y)

Figure 3: Mercury Inputs to Society

2.2.2 Summary of Mercury
Releases

In the Table 7 below, a summary of mercury
releases from all source categories present
is given. The key mercury releases here are
releases to air (the atmosphere), to water

(marine and freshwater bodies, including

via waste water systems), to land (soil

and ground water), to general waste,
and to sectors-specific waste treatment.
An additional “by-

products and impurities” which designate

output pathway is

mercury flows back into the market with
by-products and products where mercury
does not play an intentional role.



TABLE 7

Summary of Mercury Releases

Source Category

Energy consumption

Coal combustion in large power
plants

Estimated Hg releases, standard estimates, Kg

Ha/y

Sector

By- specific

roducts | General| waste
Air Water | Land P . O
and im- | waste | treat- Q
purities ment / §
disposal ©

Other coal uses

Combustion/use of petroleum
coke and heavy ol

Combustion/use of diesel, gasoil,
petroleum, kerosene, LPG and
other light to medium distillates

Use of raw or pre-cleaned natural
gas

Use of pipeline gas (consumer
quality)

Biomass fired power and heat
production

1.5

Charcoal combustion

Fuel production

Qil extraction

Oil refining

Extraction and processing of nat-
ural gas

Primary metal production

Mercury (primary) extraction and
initial processing

Production of zinc from concen-
trates

Production of copper from con-
centrates

Production of lead from concen-
trates




Minamata Initial Assessment Report for Samoa

Summary of Mercury Releases (continued)

Source Category

Estimated Hg releases, standard estimates, Kg

Ha/y
Sector
By- specific
roducts|General| waste
Air Water | Land P .
and im- | waste treat-
purities ment /
disposal

Gold extraction by methods oth-
er than mercury amalgamation

Alumina production from bauxite
(aluminium production)

Primary ferrous metal production
(pig iron production)

Gold extraction with mercury
amalgamation - without use of
retort

Gold extraction with mercury
amalgamation - with use of re-
torts

Other materials production

Cement production

Pulp and paper production

Production of chemicals

Chlor-alkali production with mer-
cury-cells

VCM production with mercury
catalyst

Acetaldehyde production with
mercury catalyst

Hg thermometers (medical, air,
lab, industrial etc.)

Production of products with mercury content

Electrical switches and relays
with mercury

Light sources with mercury (flu-
orescent, compact, others: see
guideline)

0.0

0.0

0.0

0.0

0.0

0.0



Summary of Mercury Releases (continued)

Estimated Hg releases, standard estimates, Kg

Ha/y
Sector
Source Category By- specific
Air Water | Land prOdl.JCtS General| waste
and im- | waste | treat-
purities ment /
disposal
Batteries with mercury = = = = = =
Manometers and gauges with i i i i i i
mercury
Biocides and pesticides with ) ) i i i )
mercury
Paints with mercury - - - - - -
it mercury chemicals | ©0 | 00 | 01| oo | o1 | o0
Use and disposal of products with mercury content
]Ei)liggasl)amalgam fillings ("silver" 0.2 58 0.4 0.3 14 14
Thermometers 0.0 O 0.0 0.0 01 0.0
Electrical switches and relays ) ) i i i )
with mercury
Light sources with mercury 0.4 0.0 0.4 0.0 0.5 0.0
Batteries with mercury 2.0 0.0 2.0 0.0 3.9 0.0
Polyurethane (PU, PUR) pro- ) ) i i i )
duced with mercury catalyst
Paints with mercury preservatives = = = = = =
Medical blood pressure gauges ) ) i i i )
(mercury sphygmomanometers)
Other manometers and gauges ) ) i i i )
with mercury
Laboratory chemicals 0.0 0.6 0.0 0.0 0.6 0.6
ther | ratory and medical
Squiepmaebni jvi(t)her?erdcurjd - 00 2.4 00 00 2.4 23
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Summary of Mercury Releases (continued)

Source Category

Estimated Hg releases, standard estimates, Kg

Ha/y
Sector
By- specific
roducts|General| waste
Air Water | Land P .
and im- | waste treat-
purities ment /
disposal

Production of recycled of metals
Production of recycled mercury
("secondary production”)

Production of recycled ferrous
metals (iron and steel)

Waste incineration

Incineration of municipal/general
waste

Incineration of hazardous waste

Incineration and open burning of

, 0.5 0.0 0.0 0.0 0.0 0.
medical waste
Sewage sludge incineration - - - - - -
Open fire waste burning (on land-
_ , 1.7 0.0 0.0 0.0 0.0 0.0
fills and informally)
Waste deposition/landfilling and waste water treatment
Controlled landfills/deposits 0.2 0.0 0.0 - - -
Informal dumping of general

PG OF S 0.9 0.9 6.9 - - -

waste *1
Waste water system/treatment *2 0.0 2.2 0.0 0.0 0.2 0.0

Crematoria and cemeteries

Crematoria

0.5

0.0

0.0

0.0

0.0

Cemeteries

TOTAL of quantified releases*1*2

0.0
10.0

0.0
20.0

2.6
10.0

0.0

0.0

0.0

Notes to table above: *I: The estimated quantities include mercury in products which has also been accounted for under

each product category. To avoid double counting, the release to land from informal dumping of general waste has been

subtracted automatically in the TOTALS. *2: The estimated release to water includes mercury amounts which have also

been accounted for under each source category. To avoid double counting, input to, and release to water from, waste water

system/treatment have been subtracted automatically in the TOTALS.



2.2.3 Output Pathways

Table 8 below provides general descriptions and definitions of the output pathways to air,

water, land, by-products and impurities, general waste and sector-specific waste treatment.

TABLE 8

Description of Output Pathways

Calculation Result
Type

Description

Estimated Hg input,
Kg Ha/y

The standard estimate of the amount of mercury entering this
source category with input materials, for example calculated
mercury amount in coal used annually in the country for com-
bustion in large power plants.

Air

Mercury emissions to the atmosphere from point sources and
diffuse sources from which mercury may be spread locally or
over long distances with air masses. For example from:
* Point sources such as coal fired power plants, metal
smelter, waste incineration;
» Diffuse sources such as small-scale gold mining, informal
burning of waste with fluorescent lamps, batteries, ther-
mometers.

Water

Mercury releases to aguatic environments and to waste water
systems; point sources and diffuse sources from which mercury
will be spread to marine environments (oceans), and freshwaters
(rivers, lakes, etc.). For example releases from:
* Wet flue gas cleaning systems on coal fired power plants;
* Industry, households, etc. to agquatic environments;
* Surface run-off and leachate from mercury contaminated
soil and waste dumps

Land

Mercury releases to the terrestrial environment: General soil and
ground water. For example releases from:
* Solid residues from flue gas cleaning on coal fired power
plants used for gravel road construction.
* Uncollected waste products dumped or buried informally
* Local un-confined releases from industry such as on site
hazardous waste storage/burial
* Spreading of sewage sludge with mercury content on
agricultural land (sludge used as fertilizer)
* Application on land, seeds or seedlings of pesticides with
mercury compounds
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Description of Output Pathways (continued)

Calculation Result
Type

Description

By-products and
impurities

By-products that contain mercury, which are sent back into the
market and cannot be directly allocated to environmental re-
leases, for example:
* Gypsum wallboard produced from solid residues from
flue gas cleaning on coal fired power plants.
* Sulphuric acid produced from desulphurization of flue
gas (flue gas cleaning) in non-ferrous metal plants with
mercury trace concentrations
* Chlorine and sodium hydroxide produced with mercu-
ry-based chlor-alkali technology; with mercury trace con-
centrations
* Metal mercury or calomel as by-product from non-ferrous
metal mining (high mercury concentrations)

General waste

General waste: Also called municipal waste in some countries.
Typically, household and institution waste where the waste un-
dergoes a general treatment, such as incineration, landfilling or
informal dumping. The mercury sources to waste are consumer
products with intentional mercury content (batteries, thermom-
eters, fluorescent tubes) as well as high volume waste like print-
ed paper and plastic with small trace concentrations of mercury.

Sector specific waste
treatment /disposal

Waste from industry and consumers which is collected and
treated in separate systems, and in some cases recycled; for
example:
« Confined deposition of solid residues from flue gas clean-
ing on coal fired power plants on dedicated sites.
* Hazardous industrial waste with high mercury content
which is deposited in dedicated, safe sites
* Hazardous consumer waste with mercury content, mainly
separately collected and safely treated such as batteries,
thermometers, mercury switches, lost teeth with amalgam
fillings.
» Confined deposition of tailings and high volume rock/
waste from extraction of non-ferrous metals




In Samoa, the main output pathways can contributing source-categories are then
be illustrated with the following graphs easy to spot.
(Figure 3-Figure 6, where the main

Coal combustion and other coal use
Other fossil fuel and biomass com biu Stio ™.
Oil and gas production
Primary metal production (excl. gold production by...
Gold extraction with mercury amalgamation
Other materials production*®5

Chlor-alkali production with mercury-cells
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Production of products with mercury content

Use and disposal of dental amalgam fillings s

Use and disposal of other products*7

Production of recycled metals |

Waste incineration and open waste burning®1

Waste deposition®1 e

Informal dumping of general waste *1*2
Waste water system /treatment *3
Crematoria and cemeteries  —
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Estimated mercury releasesto air (KgHg/y)

Figure 4: Estimated mercury releases to air in Samoa
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Estimated mercury releases to water (Kg Hg/y)

Figure 5: Estimated mercury releases to water in Samoa
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Coal combustion and other coal use
Other fossil fuel and biomass combustion®4
Oil and gas production
Primary metal production (excl. gold production by amalgamation)
Gold extraction with mercury amalgamation
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Other production of chemicals and polymers*6
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Use and disposal of dental amalgam fillings e
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Waste deposition®1
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Figure 6: Estimated mercury releases to land in Samoa
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Figure 7. Estimated mercury releases to general waste in Samoa



2.3 Data and Inventory
on Energy Consumption
and Fuel Production

The growing demand for energy in Samoa
is met with fossil fuels (transportation,
electricity), biomass (cooking and heating),
hydropower

generation (electricity)

and solar power (electricity), where
transportation is the single largest energy
consuming sector. As with many small
island developing state (SIDS), Samoa is
highly dependent on import, since all the

diesel and gasoil usedin transportation and

TABLE 9

Energy Consumption in Samoa

power generation needs to be imported.
Energy consumption and fuel production
accounts only 4% of the total mercury
emissions and releases in Samoa (2kg Hg).
This is understandable, since there are
no fuel productions or coal combustion
in Samoa. The whole category consists
of consumption of refined petroleum
products and biomass. The table below
gives a detailed account on how much
mercury is estimated to be included and
therefore also released into environment.
Since mercury is a volatile element, based
on the calculations, all the mercury can be
estimated to be emitted to air®.

Source category

Estimated Hg
input, Kg Hg/y

Activity rate

Annual

Energy consumption

Standard
estimate

consumption/

production

Combustion/use of diesel, gasoil,
petroleum, kerosene, LPG and oth-
er light to medium distillates

Oil product

82 805 O

combusted, t/y

Biomass fired power and heat pro-

duction

Biomass com-

49 000 1

busted, t/y

(Source: MoF, Government of Samoa)

Combustion/Use of Diesel, Gasoil,
Petroleum, Kerosene, LPG and other

light to medium distillates

There are two main power stations in
Samoa, the newly built Fiaga Power station
(23 MW), which is located in Upolu island

in Apia and generates almost 85 million

kWh per year and a smaller Salelologa
power station (4MW), which is located in
Savaii. Both of these main power stations
use diesel as fuel and generate 67% of total
electricity production. There are also a
number of smaller diesel generators used
around the islands. Hydroelectric plants

provide a further 24% with the remainder
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provided by solar plants (Electric Power
Corporation, Annual Report 2015-2016).

For this inventory, the data for the energy
consumption and fuel production was
acquired from the Ministry of Finance
(2015). Table 10 below shows the total
quantity of specific fuel types being
imported and Table 11 shows the annual
fuel consumption. The number of imported
fuel in Samoa has increased over the years;
this may be associated with how Samoa is
more developed over the years with a high

demand of energy consumption resources.

TABLE 10

Fuel Imports

Fuel Type’ Quantity (KD
ULP 31,480.89
ADO 46,683.93
DPK 14,755.69
Total (KD 92,920.51
Total (©) 77,309.86

TABLE T

Annual Fuel Consumption

Fuel Type Quantity (KL)
ADO 49,518.66
DPK 15,222.25
LPG® 0
MOGAS/Petrol 33,576.20
Lubricants oil 1208.68
Total (KL) 99,525.79
Total (t)° 82,805.46

Biomass fired power and heat
production

The most typical biomass being used for
power and heat production is ordinary
firewood used for cooking and heating the
houses. According to the FAO data'© a total
of 49,000t of firewood is burned annually
in Samoa. According to some sources',
small amount of coconut residues are
used for electricity production and making
of charcoal. However, there is no reliable

information on this.

2.3.1 Sub-Category - Fuel
Production

There are no oil extraction, oil refining and
extraction/processing of natural gas in

Samoa.

2.4 Data and Inventory
on Domestic Production
of Metals and Raw
Materials

2.4.1 Sub-Category - Primary
Metal Production

Thereis no domestic extraction, production
of metals (zinc, copper, lead, aluminium) in

Samoa.

2.4.2 Sub-Category - Other
Materials Production

There is no domestic production of
cement, pulp and paper in Samoa. There
are only companies in Samoa that control



the mixing of cement and trade.

2.5 Data and Inventory
on Domestic Production
and Processing with
International Mercury
Use

2.5.1 Sub-Category - Production
of Chemicals

There are no production of chemicals in

Samoa.

2.5.2 Sub-Category - Production
of Products with Mercury
Content

There is no production of products with

mercury in Samoa.

2.5.3 Sub-Category - Production
of Recycled of Metals

There is no domestic production of
recycled metals with mercury in Samoa.

2.5.4 Sub-Category - Production
of Recycled Ferrous Metals (iron
and steel)

Thereisatleastonecompany whichrecycles
ferrous metals in Samoa. According to the
information received, in 2016 they recycled
the total of 21 cars. As Samoa cannot treat
the scrap metal, the valuable parts are
removed and the remaining metal body is

crushed and cubed to facilitate economical

transportation. As switches used in cars
typically contain mercury, car recycling is
a potential source of mercury in Samoa, as
some of the mercury can be released to
environment during the process.

2.6 Data and Inventory
on Waste Handling and
Recycling

Generally speaking, wastes are quite
well managed in Samoa. The natural
beauty of the islands is a reason for
pride for locals, and one cannot observe
that much litter in the environment. The
country has one engineered landfill in
the main island of Upolu, which has been
constructed in cooperation with the
Japanese development organisation, JICA
(Japan International Corporation Agency).
Different wastes are also segregated to
some extent, and for example collected
batteries are shipped to be recycled
in Japan, as they cannot be treated in
Samoa. However, different waste streams
combined form a remarkable mercury
source in Samoa, contributing up to seven

percent (4kg) to the total releases.

Based on the inventory results, it shows
that out of the waste handling activities in
Samoa, the open burning of waste results
greatest releases of mercury to air (2 kg),
whereasinformal dumping of general waste
causes significant releases to land (6.9
kg). It is noticeable to mention that even
if landfilling (controlled landfills/deposits)

contain relatively great amount of mercury
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(24kg), there are hardly any direct releases
to air, water or land, as the mercury exists
mainly in the mercury-added products
being deposited. However, it must also be
recognized that depositing mercury waste
or mercury containing waste in general
engineered landfills, is not a sustainable
way of treating such hazardous waste. The
mercury waste and mercury containing
waste should be segregated and treated
in environmentally sound manner?, thus
resulting smaller mercury concentrations

in Municipality solid waste.

2.6.1 Sub-Category - Waste
Incineration

Incineration of medical waste: Samoa
utilizes a modern two-chamber medical
waste incinerator, but it is not enhanced
with a mercury-specific filters. Based on
the data received from Samoa, 12 yellow
containers of medical waste are brought

to be incinerated daily. A visit to the waste

TABLE 12

treatment facility proved that containers
were not always full. Medical waste is also
very porous, and it was estimated that each
container would contain an average of 5kg
of medical waste. Medical wastes from
hospitals/clinics may be incinerated with
other medical wastes and so contributes
to emissions. Therefore, it was estimated
that a total of 60kg of medical waste is
produced daily and furthermore 22 tons

annually.

2.6.2 Sub-Category - Waste
Deposition/Landfilling

Based on the report mentioned earlier,
between 0.38kg and 0.48kg municipality
solid waste is generated daily per capita.
For this report, the upper limit has been
used, as the reported figures are small
compared to what has been regionally
reported by the World Bank™. The following
table summarizes the municipality solid

waste (MSW) management in Samoa.

Municipal Solid Waste Generation in Samoa

SAVAIl + MANONO +
SAMOA UPOLU
APOLIMA
Population 195,125 143,418 (73.5%) 51,707 (26.5%)
MSW Generated (t)™“ 34185.9 25127 9059.0
MSQ Openly burned (t) 1709.3 1256.3 453.0
MSW Not Burned (t) 32486.6 23870.5 8606.7
MSW Deposited in con-
_ 23870.5 23870.5 @)

trolled landfills (t)™
MSW Informally

8606.1 @) 8606.1
dumped'®




Controlled landfills/deposits

All the waste in Upolu which is not burned
is considered to be deposited on the
controlled landfill. The country has one
engineered landfill in Upolu, which has
been constructed in cooperation with the

Japanese development organization, JICA.

Informal dumping of general waste

All the waste in the other islands which is
not burned is considered to be informally
dumped, as there are no engineered
landfills on other islands. It must be noted
that there are dedicated areas in other
islands, where municipal solid waste is
deposited, but as they are not engineered
landfills, it is technically same as informal
dumping when mercury releases are

considered.

Waste water system/treatment

There is a waste water treatment plant in
the Upolu Island in Apia. According to the
data available”, the treatment plant has a
daily capacity of 1.25Ml. Using this as an
estimation of the amount of waste water
treated daily, we can estimate that a total
of 456.25MI (456250m?®) of waste water is

treated annually.
2.6.3 Test for Waste and
Wastewater default factors

In 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
contents in waste and wastewater, and
these data were only available from
developed countries. The test made for
general waste compared the calculated
inputs to all waste sub-categories with
the sum of general waste outputs from
intentional mercury uses in products plus
processes using data from the Inventory
level 1 spreadsheet. The calculations made
indicated that the default input factors
for general waste heavily over-estimate
the mercury releases from these sub-
categories. After adjusting theinput factors
for Informal waste burning, Controlled
landfills/deposits and Informal dumping
of general waste from the default 5g Hg/t
to 1g Hg/t, the numbers are now closer
to each other as expected. However, the
waste streams still appear to contain more
mercury than the total estimated from the
mercury-added products consumed in the
country. There are three possible mutually
non-exclusive explanations for this small

discrepancy:

e The consumption estimates for
mercury-added products are too low;

e The waste generation figures are

too high;

 The input factor for waste is still too
high (g Hg/t).
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2.7 Data and Inventory
on General Consumption
of Mercury in Products
as Metal Mercury and

as Mercury Containing
Substances

TABLE 13

At Level 1, consumption of some mercury-
added productsis calculated automatically.
These calculations for the product groups
listed below were based on the data on
population, electrification rate and dental
personnel density as suggested by the
methodology of this inventory.

Data Types Used as Activity Rates

Sub-Category

Data Types Used as a Activity Rates

Dental amalgam fillings (“silver” fillings)

Population, density of dental personnel

Electrical switches and relays with mercu-
ry

Population, electrification rate (percent of
population with access to electricity)

Polyurethane (PU, PUR) produced with
mercury catalyst

Population, electrification rate (percent of

population with access to electricity)

Other manometers and gauges with mer-

cury

Population, electrification rate (percent of

population with access to electricity)

Laboratory chemicals

Population, electrification rate (percent of
population with access to electricity)

Other laboratory equipment with mercury

Population, electrification rate (percent of
population with access to electricity)

2.7.1 Sub-category - Dental
Amalgam Fillings

There are approximately 40 dental
practitioners working in the Public Dental
Health Services and three private dental
clinics. In Samoa, dental amalgam is widely

used and is the preferred dental restorative

material by dental practitioners because it
is very strong, durable, affordable and most
importantly, it is how most dentists have
been trained and are thus comfortable
with the process. According to information
received from the dental clinic, Samoa
imported the mercury-silver mixture from

New Zealand.



TABLE 14

Data Used as Activity Rates for Samoa

Population in 2010 (or

Dental personnel Electrification rate,

Country as recent as available per 1000 % of population with
data allow; UNSD, 2012) inhabitants access to electricity
Samoa 196,315 0175 93

The data in Table 14 above was used as
an input to the Toolkit. For most countries
the estimates are based on authoritative
internationaldatasources (population data:
UNSD; Dental data: WHO; Electrification
data: [EA).

2.7.2 Sub-category -
Thermometers

Medical mercury thermometers: Mercury-
filled thermometers are no longer sold in
Samoa. In all hospitals and health clinics,
mercury thermometers have been replaced

with digital thermometers.

Non-medical mercury thermometers: Most
other glass thermometers are imported
for educational purposes (research and
science laboratories). The quantity of
mercury thermometers in schools could
not be quantified. The inventory results
showed that around 19 units of laboratory
mercury thermometers are sold annually.
It is important to notice that mercury
thermometers used for scientific purposes
and calibration are excluded from the list

of products to be phased out in 2020.

2.7.3 Sub-category - Light
Sources with Mercury

The UN Comtrade database was used to
estimate annual consumption of various
mercury-added products including light
sources. The average has been taken of
the years 2011-2015 to better estimate the
annual consumption. The UN Comtrade
does not separate fluorescent tubes and
compact fluorescent lamps. Based on the
discussion during the UNITAR training in
February 2017, an estimation was made
that 75% of the reported lamps are tubes
and the
lamps. The figures were used in the Toolkit.

rest are compact fluorescent

2.7.4 Sub-category - Skin
Lightening Creams and Soaps
with Mercury Chemicals

In Samoa, the information from MfR has in
itsrecordinrelationto soapsand cosmetics
do not reveal in the Description of Goods
whether any of the soaps and cosmetics
containing mercury. A search for mercury
as an ingredient on the labels on soaps,
cosmetics, hair treatment products was
conducted on 20 shops. These shops are
the prime wholesale and retail outlets in
Samoa. The search failed to find the word
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mercury or words associated with mercury
(mercurous chloride, calomel, mercuric,
mercurio), on any of the soaps or skin
lightener labels.

2.7.5 Sub-category - Medical
Blood Pressure Gauges
(mercury sphygmomanometers)

Mercury -containing sphygmomanometers
are no longer used in Samoa and have

been replaced by digital devices.

Data gaps and priorities for potential
follow up:

From the inventory perspective, mercury-
added products is one of the source-
categories which require the most effort,
since the data is difficult to obtain. For this
source-category, UN Comtrade database
has therefore been used to estimate annual
consumption of various mercury-added
products. The main limitation is that UN
Comtrade uses only 6-digit HS Commodity
codes, which does not always offer the
required resolution. This leaves room for
error, as for example, UN Comtrade doesn’t
indicate whether typical cylindrical alkaline

batteries contain mercury.

2.8 Data and Inventory
on Crematoria and
Cemeteries

Burial is the most common resting method
in Samoa, and there is only one cremation
facility in Samoa which is built next to the

Tafaigata National cemetery. The below

value of 208 was used as an input to the
toolkit.

The amount of bodies annually buried is
based on the following information:

e Death rate: 5.3
population (2017 est.).

deaths/1,000

« Population: 196,315

« 195,315 x 5.3/1000=1041.

The amount of bodies cremated is based
on the following information:

* An average of 4 bodies cremated
per week

52 weeks of operation in a year

e 52x4=208

2.9 Summary of
Inventory Results

The main findings in Samoa are as follows:
The total

per year and the two most significant

mercury releases are 50kg

anthropogenic sources of mercury are:

1. use and disposal of other products:
68% (33 kg Hg/y), and

2. the application, use and disposal
of dental amalgam fillings: 13% (6 kg
Ha/y).

Rest of the emissions (19%) is shared
different
categories as illustrated in the following

between smaller source-

graphs:



Crematoriaand_ Summary of Releases
cemeteries

__Otherfossil fuel
6%

and biomass
Informal Dumping

I combustion
of General Waste pr 4%
3%
Waste Incineration _Application, use
and OpenWaste

N
and disposal of E
Burning dental amalgam Q
4% fillings E
13% e

Use and Disposal

of Other Products

067 %

Figure 8: Summary of Releases in Samoa

In Samoa, most of the mercury is released to water, and the following figure summarizes
the main release pathways in Samoa.

Release Pathways

By-products
and impurities_ Sector specific
0.01% waste
treatment
[disposal
0.01%

Figure 9: Release Pathways in Samoa
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2.10 Implications of the
Inventory Results for
Samoa as a Party to the
Minamata Convention

SamoaisaPartytotheMinamataConvention
on Mercury. The goal of that treaty, and
thus of Samoa as a Party to it, is to protect
human health and the environment from
anthropogenic emissions and releases
of mercury and mercury compounds. To
meet its obligations under a number of the
articles of that treaty, a range of actions

needs to be taken.

With regard to Article 3, Mercury supply
sources and trade, Samoa has no mining
and no industries using mercury so does
not extract, import or stock mercury. To
ensure this remains the case in the long
term, Samoa should introduce a regulation
in near future on the ban of imports/exports
of mercury and its related products.

With regard to Article 4, Mercury-added
products, listed in Annex A part | have
been imported in the past and are probably
still being imported although there are no
direct data. Samoa will need to prohibit
imports and make further investigations
to determine which products may contain
mercury. Samoa uses dental amalgam
(listed in Annex part II) so will need to
prepare a phase-down plan in accordance
with the provisions set out in the Annex.

With regard to Article 5, Manufacturing

processes in which mercury or mercury
compounds are used, Samoa has no
manufacturing processes intentionally
using mercury. Samoa may need to
consider a combination of measures to
ensure that no such industries can be

established.

With regard to Article 7, Artisanal and
small-scale gold mining (ASGM) is a major
source of mercury to the environment.
There is no ASGM in Samoa.

With regards to Article 8, Emissions, Samoa
does not possess coal-fired power plants
or industrial boilers. It has no nonferrous
metal processing and no cement clinker
production. A small medical waste
incinerator is operational. Samoa will need
to examine waste incineration practices

for opportunities to reduce emissions.

With regard to Article 9, Releases, the
identified in the

Inventory are principally from waste

releases of mercury

management and dealt with under Article
1.

With regard to Article 10, environmentally

sound interim storage of mercury,
other than waste mercury, Samoa has a
small central store for dental amalgam.
Operational arrangements at this store
will need to be examined to ensure
that they meet the requirements of
Article 10. Improvements to the storage
arrangements will form part of the dental
amalgam phase-down plan prepared in

response to Article 4.



With regard to Article 11, Mercury
wastes, mercury wastes form the largest
contributor to total mercury emissions
and releases. Samoa will need to consider
how best to reduce emissions and releases
from the waste sector, in particular through
the improved management of end-of-life

mercury-added products.

With regard to Article 12, Contaminated
sites, the inventory indicates few source
categorieslikelytogiverisetocontaminated
sites. Most likely to be contaminated are

waste management facilities. A strategy
and management plans for identifying and
assessing these sites will be required as
part of wider initiatives to improve waste

management.

With regard to Article 16: Human Aspects
and Article 18: Public
Awareness and Education, the inventory

Information,

helps to identify certain populations that
may be at risk of exposure to mercury and
will need to be protected.

Chapter 2
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Chapter 3:
POLICY,
REGULATORY

ANNID,
INSTRERGARIGL\ VAV
FRAMEWORK
ASSESSMENT

3.1 Legal Instruments
for Managing Chemicals
(including Mercury)

3.1.1 Legal Instruments

The legal review of Samoa’s obligations
under the Minamata Convention provides
a comprehensive overview of the legal
instruments that can be utilised to regulate
the sound management of mercury and
should be read in conjunction with this
profile. A comparison of the obligations
and provisions of the Minamata Convention
on Mercury and policy and regulatory
measures in place in Samoa is set out in
Annex 2. This annex identifies gaps in the
current regulatory framework that need to
be added toensure the sound management
of chemicals including mercury and, in
particular, to meet the requirements of the

Minamata Convention.

3.1.2 Waste Management Act
2010

Although the WMA 2010 does not
specifically refer to mercury, it regulates
the importation, use, storage, distribution
and disposal of hazardous chemicals,
including regulations, environmental and
public health standards and codes of
practice and therefore, it can be amended
to include mercury among the hazardous

chemicals subject of the Act.

3.1.3 Lands Survey
Environmental Act 1989

Under the Lands Survey Environment Act
1989 (LSE) the MNRE principal functions
include the control and management
of hazardous and potentially hazardous

substances including the management of
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the manufacture, use, storage, transport
and disposal of such substances (section
95(c)(iii)). Mercury is a hazardous and
potentially  hazardous substance s
therefore covered within the principal

functions of the Ministry.

Regulations can be made under LSE
section 146(t) regulating or prohibiting
the pollution of air, water, or land, and the
depositing or dumping of litter, rubbish, or
any substance of a dangerous, noxious, or
offensive nature. Taking into account the
principal function of the Ministry above
regulatory power a regulation could be
made that sets conditions in relation to
mercury-added products importation (its
use, storage and export).

Regulations could also be made under
the Lands Survey and Environment Act
to phase out the use of mercury-added
products by 2020 (Article 4, Part 1 of
Annex A). The regulation could also extend
to a ban on mercury/mercury compounds
covered in the Convention (as is Samoa’s
sovereign right as well other mercury/
mercury compounds not covered in the
Convention (Article 3.2 (a) and (b)). The
advantage of addressing mercury/mercury
compounds and mercury-added products
through a regulation made under the
Lands and Survey Act is that they are not
deemed to be wastes (which they are not
technically as are being used) but which
they would be, if they had to be regulated
under the Waste Management Act. An
example of this was done with the Lands,
Surveys and Environment (Plastic Bags)

Regulations as amended 2013 where
persons who distributes, sells, supplies, or
uses for trade any plastic bag imported
into Samoa contrary to these Regulations
commits an offence.

3.1.4 Planning Urban
Management Act 2004

The PUMA act provides for Codes of
Environmental Practices to define methods
and/or procedures to be followed by
consultants, designers and contractors
for the avoidance or mitigation of adverse
environmental effects that may arise out
of infrastructure development projects.
A Code of Environmental Practice is
recommended in relation to buildings
and sites (landfill) that store or contain
hazardous chemicals/pesticides and

hazardous waste.

3.1.5 Occupational Health and
Safety Act 2004

The Occupation, Health and Safety Act
(OHS) 2004 makes provision for the safety,
health and welfare of people at work in
Samoa and to establish procedures for the
administration of these matters. Under the
Act (section 13) an employer must take
appropriate steps to control hazards which
are identified and assessed as posing a
threat to the safety, health or welfare of
employees, and where practicable, the
hazard must be eliminated. In terms of
sound management of mercury this would
have relevance for waste contractors
employees as well as NUS, USP, SROS
employees. For fragile products like in



some light bulbs, employers should also be
advising their employee on matters such
as breakages and the safety procedure to
be followed.

3.2 Non Regulatory
Mechanisms for
Managing Chemicals
(including mercury)

3.2.1 Strategy for the
Development of Samoa 2017-
2021

The Strategy for the Development of
Samoa (SDS) is the national road map
for the development of Samoa. Key SDS
Outcome 13 Environmental Resilience
addresses the better management and
regulationofchemicalandhazardous waste
to prevent contamination. The strategy
states that Samoa’s built environment
will be better planned, designed and
monitored to prevent adverse impacts to
the environment and its natural resources
and the health of the human population.

3.2.2 National Environmental
Sector Plan (NESP) 2013-2016

The NESP provides the blueprint to
guide and monitor the work of the MNRE
responsible for the management of
hazardous chemicals and waste. In the
plan targets are set and reported against.

Facilitating Samoa’s implementation of

the Strategic Approach to International
Chemicals Management (SAICM) falls
under the Chemical and Hazard Waste
Management Unit (CHWM). Some of the
SAICM outputs that have been developed
include the:

e National Chemical Management
Policy 2008-2018 (NCMP) - It s
designed to guide MNRE’s work on
chemicals management. It provides a
de-facto framework for the sustainable
management of all chemicals through
the various stages during their life-cycle
- procurement, transportation, storage,
distribution, use and waste disposal. Its
objectivesinclude:increasing awareness
on chemicals, building capacity on the
effective utilisation or application of
chemicals, improving the safe disposal
or treatment of chemical waste,
enhancing the sustainable management
of chemicals and developing regulatory
framework to monitor or enforce the

sustainable management of chemicals.

e National SAICM Implementation
Plan - The focus of the NSIP is primarily
to facilitate the implementation of the
CMS to achieve the agreed goal of the
Johannesburg Plan of Implementation
from the World Summit on Sustainable
Development whereby significant
adverse effects on human health and
the environment from the use and
production of chemicals were to be
minimized by the vyear 2020. This
would be done through the improved

governance of chemicals, improved
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knowledge and information, reduced
risks from exposure to hazardous
illegal

substances, decreased

international traffic and strengthened

capacity  building and  technical
cooperation.
e The National Chemical Profile

completed in 2010 (NCP) considered
and evaluated the infrastructures and
systems to facilitate the management

of chemicals in Samoa. It looked
at the operational, legal, financial
and institutional issues related to

chemical management judged against
international best practice.

3.2.3 Ministries, Agencies and
Other Governmental Institutions
Managing Chemicals

The key institutions that have a distinct
but collective responsibility in ensuring
a sound management of chemicals at

various stages of its life cycle:

Ministry of Agriculture and Fisheries

The Ministry of Agriculture and Fisheries
(MAF) is responsible for administering the
Pesticides Actandregulations thatregulate
the use of pesticides and chemicals
used in agriculture. It is responsible for
administering the pesticides licensing
system for controlling the importation
of pesticides and monitors the proper
storage and handling of pesticides. It
has a role to share information on how it
regulates pesticides containing mercury

with MNRE and to ensure approaches

between the Ministries regarding the
consistent and sound management of

pesticides containing mercury.

Ministry of Education Sports and
Culture

The Ministry of Education, Sports and
Culture (MESC) is responsible for school
scientific development and laboratory

chemicals that may contain mercury
for educational purposes. It has a role
to ensure mercury is stored in a sound
environment manner consistent with
Samoa’s obligations under the Minamata

Convention.

Ministry of Foreign Affairs

The Ministry of Foreign Affairs (MFA)
is the Political Focal Point for the over
100 conventions that Samoa is a Party
to including the Minamata Convention
on Mercury. It is responsible for ensuring
compliance with the administrative articles
of the Convention.

Ministry of Finance

The Ministry of Finance (MoF) allocates
funds received from overseas donors for
hazardous andchemical waste projectsand
programmes. The MoF is also responsible
for overall monitoring and evaluation the
Strategy for the Development of Samoa
(SDS) which targets the minimization of
chemical and hazardous waste. It has a
role to query whether national objectives
and targets in relation to the sound
chemicals

management  of including

mercury are being met under the SDS



monitoring and evaluation framework.

Ministry of Natural Resources and

Environment

Natural Resources
(MNRE) leads the

management of Samoa’s environment

The Ministry of
and Environment

and natural resource’™. The work done by
the MNRE is guided by the government
priorities under the SDS, community
values, aspirations, the state and condition
of natural resources, legislative and
policy mandates. There are two Waste
Management Unit within the Division
of Environment and Conservation, (1)
Chemical & Hazardous Waste Management
Section (CHWM) isresponsible for chemical
and hazardous waste management and
ensuring (1 principal and senior officer),
and provides technical compliance with
Samoa’s obligations under the many
hazardous chemical and waste conventions
(Basel, Minamata, Stockholm, Rotterdam,
Waigani), (2) Solid Waste Section (SWM)
is often responsible to the solid waste
management including the managing
of the collection and disposal of solid
municipal waste at the Tafaigata Landfill
(1 principal, 2 seniors, 2 officers, assistants
landfill staff). A national project steering
committee (SAICM PSC) established under
the SAICM initiative is coordinated by the
CHWM and chaired by the Chief Executive
(CEO) of MNRE. It meets to promote
the sound management of hazardous
chemicals. It draws on the knowledge
and work of the relevant ministries,
research institutions, regional and bi-

lateral development agencies, the non-

government sector and the community
Notwithstanding the
institutional

representatives.
arrangements  of
the National Chemical Profile (NCP)
concluded in 2010 that the CHWM unit will
be responsible for the overall management

above,

of chemicals as a number of different
agencies are mandated with control of
specific chemicals or aspects of chemicals
management.

Ministry of Health

The Ministry of Health (MoH) provides the
government and the Minister of Health
with advice as to strategies, policies
and plans concerning the development,
resourcing provision and management
of health services. In addition, MoH has a
role to ensure safe operating procedures
for the use of mercury and mercury added
products.Italsohasaroletoensure medical
waste including disused mercury waste
and dental amalgam is properly stored
for collection and disposal. There are no
recorded deaths from mercury poisoning
in Samoa. There is no available data on
how many patients have been poisoned
from mercury of case of elevated mercury
levels. The Ministry has a role to provide
and share such records.

Ministry for Revenue - Customs
Division

The Ministry of Revenue- Customs Division
(MfR-CD) is responsible for border control
authority and the inspection of all chemical
imports, record keeping of volumes and
into Samoa and

quantities imported

Chapter 3
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enforcement of relevant legislation.

Ministry of Women, Community and
Social Development

The Ministry of Women, Community and
Social Development (MWCSD) plays a
vital part in the development of Samoa’s
310 villages. Village representatives meet
to discuss

ministry officials monthly

development concerns and learn of
government strategies. Hazardous and
Chemical waste is one of these concerns.
The ministry’s Family and Community
Wellbeing Programmes promotes village,
household, improve living conditions in
the villages, contributing to child and
maternal health and general environmental
cleanliness, including composting, in over

200 villages.

National University of Samoa

The functions of the University, within the
limits of its resources, are: the acquisition
and transmission of knowledge by
teaching, consultancy, community learning
and research and the promotion of the
economic and social development of
Samoa. The potential of NUS to contribute
to Samoa’s capacity in hazardous chemical
management is significant. The existing
Bachelor of Science degree and Post-
graduate Programmes with a major in
Environmental Science provides a solid
foundation in environmental chemistry
and biology/ecology that is essential to
hazardous waste management. This will
offer MNRE, other government agencies

and the private sector, a ready source

of well-trained graduates to serve their
increasing needs in this crucial area. With
environmental

regard to monitoring,

NUS has functioning laboratories but
would need additional funding for more
sophisticated instrumentations and
chemicals to be able to contribute to any

initiatives in this area.

Samoa Bureau of Statistics

Samoa Bureau of Statistics (SBS) provides
statistics on chemicals procured for use in
agriculture, health, education and industry.
It can also provide data and information on
mercury derived from other government
sectors such as MfR-CD, MoH, EPC, and
MNRE.

Scientific Research Organisation of
Samoa

Scientific  Research  Organisation  of
Samoa (SROS) was established by Act
of Parliament that has as part of its
objectives to ensure effective training
for researchers and technical research
mainly into renewable energy and food
technology and undertake environment
impact assessments. It has the technical
capacity to test for mercury in products

(like canned tuna) and on human hair.

Samoa Umbrella Organisation of Non-
Government Organisations

Samoa Umbrella Organisation of Non-
(SUNGO)
have an important role ensuring that

Government  Organisations

government laws and policies such as the

sound management of mercury are being



properly implemented. They also have
strong links to village communities and
can assist in the national effort to promote
the sound management of chemicals.

Villages Councils around Samoa

The village councils are a very important
institution that hold the social and cultural
fabric of Samoan society together. The
Village Fono selects a Pulenuu (mayor)
every three vyears, who is the main
spokesperson between the village and
the Government. They have the authority
to make by-laws that affect over 80% of
Samoa’s land, rivers, and sea areas adjacent
to the village. They could for example
regulate against burning practices and

dumping in areas under village jurisdiction.

University of the South Pacific

The USP School of Agriculture (USP)
has a Department of Soil Science and
Agricultural Engineering that offers formal
courses in Fundamentals of Soil Science,
Soil Fertility, Plant Nutrition and Soils, and
Water and Structures Engineering as part
of the Diploma, Bachelor, Masters and PhD
degrees in Agriculture. Close collaboration
between USP and the Institute of Research
and Training in Agriculture facilitates the
transfer and dissemination of knowledge
andinformationtousersincluding technical
field people, scientists, policy makers,
students and farmers. Other departments
at USP offers courses that deal with issues
related to the management of agricultural
chemicals such as fertilizers and pesticides.
These courses include Plant Protection

and Pest and Disease Management.

Samoa’s Recycling & Waste

Management Association

Samoa’s Recycling & Waste Management
Association (S.RW.M.A) for businesses
committed to recycling was established
in Samoa in January 2018 with support
from UN Environment. The association
works together to share ideas on waste
management in an environmentally
friendly manner and promote recycling of
waste consistent with the growing fight
against pollution around the world. The
Samoa Recycling & Waste Management
Association is the first of its kind in the
Pacific Island Countries. It will allow
recyclers in Samoa to promote their
business and speak in one voice with
the related government agencies and
international donors on their aspirations

and concerns for the recycling business™.

3.3 Inter-Agency
Commissions

and Coordinating
Mechanisms

Inter-agency commissions may be defined
as formal bodies mandated by law to
carry out its functions while coordinating
mechanisms are often informal interagency
committees formed to manage a project
or activity. They are listed in Table 16 below.

Chapter 3
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TABLE 16

Inter-agency Commissions and Coordinating Mechanisms

) ) Legislative
Mechanism Focus Secretariat Members
Mandate
No legislative
Activities under mandate, but
SAICM PSC the SAICM Sa- MNRE >10 endorsed by the
mMoa project Cabinet Develop-
ment Committee
Licensing sys- Pesticides Act
pTC tem for pesti- | Pesticide Reg- 5 PTC chaired by

cide import and

istrar

the Ministry of

DAC Management 40
Office (DMO)

recovery and
rehabilitation

use MAF MAF
Disaster pre- , Disaster and
MNRE Disaster
paredness, Emergency Act,

DAC chaired by
the CEO of MNRE

PUMA Board
Environmental
Impact Assess-
ment

Approval proj-
ects >$1 million

MNRE PUMA 10

Planning and
Urban Manage-
ment Act, Board
chaired by the
Minister of MNRE

The SAICM-PSC is a
mechanism for the SAICM Samoa project,
chaired by the CEO of MNRE and managed
by the MNRE-CHWM unit. It is the main
decision-making body of the SAICM
project, with membership comprising the
MNRE, MAF, MFAT, MOH, MfR, MESC, SBS,
MOF, MCIL, SROS, MNRE-Ozone Unit,
MNRE-Meteorology Division and SUNGO.

The existing inter-agency commissions

coordinating

relevant to mercury management are the
PTC, dealing with pesticides. The Disaster
Advisory Committee (DAC) and the
Planning and Urban Management Agency
(PUMA) Board both occasionally deal

with chemicals - DAC during chemical
related disasters and the PUMA Board
for environmental impact assessment of
chemical projects. The National Chemical
Profile noted that the fragmented nature
of the coordinating mechanisms, however,
is a constant problem as often one
secretariat is unaware of what the others
aredoing. As part of the proposed chemical
information network (CIN), the National
Chemical Profile recommended that a
formal feedback system be established
to facilitate communication between
MNRE and the inter-agency commissions

and coordinating mechanisms for



HCM. MNRE requires regular updates
and information from these bodies for
effective management, especially those
from the existing PTC. Information such
as banned or restricted chemicals and
license holders, for instance, is currently

not readily available.

Information Management, Access and
Use

Data and information on chemicals are
important to facilitate informed decision-
making on its effective management.
Currently, thereis no coordinated approach
to the dissemination of information from
lead ministries to other Government
ministries. Information flows, where they
exist, depend largely on the individuals
within  the agencies that receive or
collect the information. There is also no
coordinated approach to the exchange
of information between Government
agencies and other stakeholders outside
of the

Information Network (CIN) under the

Government. The Chemical
SAICM initiative (once operational) will
provide a system to facilitate the exchange
of national and international information
and data between the regulating agencies
and among the Government and non-

Government stakeholders.

Technical Infrastructure

Only SROS has the equipment and capacity
to support scientificand technical chemical
research. SROS has an Atomic Absorption

Spectrometer which can be used for the
mercury analysis of food. It needs additional
equipment for methylmercury analysis
that can conduct gas chromatographic
GC/ECD instrumentation. Although SROS
has in house capacity to carry out much
needed scientific research on mercury,
it is over stretched in terms of technical
and financial resources. With necessary
support it would be well placed to test
more extensively for mercury in the
environment. It is open to collaborative
research with overseas institutions (e.g
from Japan, New Zealand).

Chemical Emergency Preparedness,
Response and Follow Up

Chemical disasters have been identified
as one of the main hazards to consider
in a National Disaster Management Plan.
A chemical hazard plan and agency
response and a chemical disaster early
warning system has been in the pipeline
for a number of years and should be
operationalised. The most recent notable
chemical accident was in 2016 when the
there was an explosion at one of the diesel
fuel storage tanks on the wharf at Matautu-

tai that triggered off a fire®°.

Policy and Regulatory measures in place
and remaining gaps in ensuring a sound
management of chemicals including
mercury to meet the requirements of
the Minamata Convention is presented in

Annex 2 of this document.

Chapter 3
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3.4 Implications of the
Inventory Results for
Samoa as a Party to the
Minamata Convention

SamoaisaPartytotheMinamataConvention
on Mercury. The goal of that treaty, and
thus of Samoa as a Party to it, is to protect
human health and the environment from
anthropogenic emissions and releases
of mercury and mercury compounds. To
meet its obligations under a number of the
articles of that treaty, a range of actions

needs to be taken.

With regard to Article 3, Mercury supply
sources and trade, there is no current
export/import or stock of mercury,
but Samoa needs to establish specific
regulations to prevent the possibility of

trade in the future.

With regard to Article 4, Mercury-added
products, Samoa need to ban the import
of Annex A part 1 products, providing
customs with full authorisation to prevent
and prohibitimports of products containing

mercury and related compounds.

With regard to Article 5 Manufacturing
processes in which mercury or mercury
compounds are used, Samoa has no
manufacturing

processes intentionally

using mercury. Samoa may need to

consider a combination of measures to
ensure that no such industries can be
established.

With regards to Article 8, Emissions, Samoa
does not possess coal-fired power plants
or industrial boilers. It has no nonferrous
metal processing and no cement clinker
production and there are no plans to
establish such facilities. A small medical
waste incinerator is operational. Samoa
will need to examine waste incineration
practices for opportunities to reduce

emissions.

With regard to Article 10, environmentally

sound interim storage of mercury,
other than waste mercury, Samoa has a
small central store for dental amalgam.
Operational arrangements at this store
will need to be examined to ensure
that they meet the requirements of
Article 10. Improvements to the storage
arrangements will form part of the dental
amalgam phase-down plan prepared in

response to Article 4.

With to Article 1],

wastes, mercury wastes form the largest

regard Mercury
contributor to total mercury emissions
and releases. Samoa will need to consider
how best to reduce emissions and releases
from the waste sector, in particular through
the improved management of end-of-life
mercury-added products.



Chapter 4:
IDENTIFICATION
OF POPULATIONS

ANISIAVANNID)
GENDER
DIMENSIONS

4.1 |Identification of
Populations at Risk
and Potential Gender
Dimensions

Mercury is the most volatile metal and
its vapour is highly toxic. It has many
applications and uses. It is a poor
conductor of electricity and it alloys easily
with other metals such as silver, tin and
gold. Mercury is a compound that can be
found naturally in the environment. It can
be found in the elemental form as organic

mercury compounds or as mercury salts.

Mercury vapour can diffuse from the lungs
into the bloodstream and cross the blood-
brain barrier, resulting in serious damage
to the central nervous system. In addition,
elemental mercury and methylmercury are
toxic to the central and peripheral nervous
systems. The inhalation of mercury vapour

can produce harmful effects on the

nervous, digestive and immune systems,
lungs and kidneys, and may be fatal. The
primary health effect of methylmercury is
impaired neurological development. The
inorganic salts of mercury are corrosive
to the skin, eyes and gastrointestinal tract,
and may induce kidney toxicity if ingested.
Neurological and behavioural disorders
may be observed after inhalation, ingestion
or dermal exposure of different mercury
compounds (WHO, 2017).

Generally, the two groups are more
sensitive to the effects of mercury, which

are:

(i) Foetuses are most susceptible to
developmental effects due to mercury
that can adversely affect a baby’s
growing brain and nervous system.
They are exposed through the passage
of methylmercury across the placenta
from the mother. High exposure of the
foetus is the result of the mother’s high
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exposure, typically arising from her
consumption of fish and shellfish or

from her occupational exposure.

(i) People who are regularly exposed
to high levels of mercury. This group
diets
featuring significant amounts of fish

includes  populations  with
and shellfish, such as those that rely on
subsistence fishing, or people who are
occupationally exposed (World Health
Organisation, 2017).

4.1.1 Populations at risk through
the use of mercury-added
products

Mercury is used in a variety of devices and
measuring instruments in the healthcare
sector. In relation to dental amalgam,
mercury vapour may be released to air
during the preparation phase. The initial
mercury inventory also shows that mercury
discarded during the filling process finds its
way into the waste water stream. Samoa’s
National Dental Unit and private clinics
are not fitted with special traps to capture
mercury from being washed into drains.
While disused amalgam (extracted from
patients) from the Dental Health Unit does
findits way to the Medical Waste Incinerator
where it is then incinerated, private clinics
dispose of their disused amalgam with
their general waste which ends up at the
landfill at Tafai'gata. Thus dental workers
may become contaminated through the
preparation of amalgam. Waste amalgam,
either remaining from preparation or

removed from patients is mostly discarded

into solid waste or enters waste water
systems, potentially contaminating waste
disposal and water treatment facilities and

posing risks to workers there.

Samoa continues to import battery cells
containing mercury and this is confirmed in
import entry data. The importers are mainly
government institutions (for research) and
businesses. Interviews with the three watch
repair shop managers in Samoa confirmed
that disused cell batteries are thrown out
with the general waste. One watch shop
owner indicated that in his country of
origin, disused cell batteries were kept for
special collection but because there was
no law requiring this in Samoa it was put
into the general waste. There is a possibility
that the workers at these areas are likely
to be at risk of mercury exposure. The
risk is almost negligible but better waste
mMmanagement is advisable.

National

According to the Mercury

Inventory, light sources with mercury
release only 1.2 kg per year even though
54, 500 florescent tubes (double end) and
Compact Florescent Tubes (CFL single
end) annual items were sold in Samoa
annually over the period 2011-2015. The
relatively low amounts may be justified on
the basis that they generally pose no threat
to human health or the environment while
they are intact and are in use. However
many tubes and bulbs are made of thin
glass and are prone to breaking. They
become capsules of poison when where
mercury vapour escapes. There is no data

available on whether they are disposed of



intact or broken and disposed of in pieces.
Many households break the used tubes
and either put it in with the general waste
or bury in a private pit. There is a possibility
that these households are likely to be at

risk of mercury exposure.

Whether mercury exists in some soaps
and cosmetics imported into Samoa in
the 1 ton / per year volume ascribed to
it, remains to be verified. A search for
mercury as an ingredient on the labels on
soaps, cosmetics, hair treatment products
was conducted on 20 shops listed in the
National Mercury Profile. These shops are
the prime wholesale and retail outlets in
Samoa. The search failed to find the word
mercury or words associated with mercury
(mercurous chloride, calomel, mercuric,
mercurio), on any of the soaps or skin
lightener labels. The soaps were imported
mainly from Australia, New Zealand, China,
Philippines, Thailand and Indonesia. There
arenoskinlighteningcreamsandsoapswith
mercury produced in Samoa. However, the
guantity recorded in the National Mercury
Inventory was imported for cremation
purposes. The workers in funeral parlous
using the creams containing mercury are
also at risk. There is a possibility that the
workers at the Cremation facility are also

at risk of mercury exposure.

4.1.2 Groups engaging in waste
management activities

Mercury waste from disused products
is collected as part of general waste
service and transported by standard
waste compactor/ open top trucks sub-
contracted to government. The service
operates twice a week all around Samoa
and provision is also made for the smaller
islands of Manono and Apolima. Where
necessary, business enterprises and in
private vehicles also transport their own
rubbish to the landfill. Contractors also deal
directly with commercial and institutional
establishments, collecting and transferring
their waste to the disposal facility. The
disposal and transferring of general wastes
containing mercury products are likely
to put these contractors and business
workers at particular risk. In addition,
MNRE allows 20 waste pickers? collecting
recycling materials (aluminium cans,
scrap metals) and transports them to the
Pacific Recycle Company. The MNRE staff
based at the landfill are monitoring these
waste pickers. There is a possibility that
these waste pickers are at risk of mercury

exposure.
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4.1.3 Groups with regular
exposure to high levels of
mercury

Fish and fishing is important to Samoa,
both economically and socially. About a
quarter of all households receive some
income from fishing. Fish (fresh, frozen and
canned) are an important feature of the
Samoan diet, and on average households
consume fish most days of the week (FAQO,
2018). Mercury cannot be eliminated by
cooking and those who regularly eat large
amounts of fish and other seafood and are
reliant on the fishing industry may be at
greater risk to mercury toxicity. There are
no medical records of any official deaths
from mercury poisoning or records of
patients with elevated and unsafe mercury
levels in their systems that could point to

Figure 10: Waste pickers at the landfill

a particular sector at risk?®?. The reported
cases of fish and seafood poisoning
have all been attributed by the Scientific
Research Organisation of Samoa (SROS)
and by the Ministry of Health (MoH) to
histamine poisoning?®. However, a regional
study supported by the Secretariat of the
Minamata Convention Secretariat hosted
by UN Environment, reveals that women of
childbearingagelivinginanumber of Pacific
Island countries, have elevated levels of
mercury in their bodies (IDEA Consultants,
2017). Researchers hypothesized that the
Pacific Island participants may have a
higher mercury body burden than other
locations as a result of their relatively high
consumption of predatory fish species
(IDEA Consultants, 2017).

Despite the risks to the health of women



and young families, communication to
these groups about the health risks they
face, including from mercury exposure,
is often targeted at the male heads of
households in some villages and may not
reach those at particular risk. At present,
families have options to mitigate such risks
like for instance, participating in awareness
programmes facilitated by MNRE, MoH
and MWCSD ; facilitating OHS activities
in  communities providing assistance

to government and regional officials
in implementing risk programmes and

assessments including mercury exposure.

4.2 Implications of the
Assessment Results for
Samoa as a Party to the
Minamata Convention

With regard to Article 4: Mercury-added
products, the removal of mercury-added
products from the marketplace after the
phase out date of 2020, combined with
the promotion of mercury-free alternative
products, is likely to be the most effective
measure to prevent exposure to the
mercury such products contain. Where
products remain in use, in particular
within the healthcare sector, training
in handling breakages and spillages of
mercury, information on exposure risks,
and Programmes to replace mercury
instruments with mercury-free alternatives
are likely to be important. With regard to
dental amalgam, it can be assumed that
dental professionals working in dental

clinics are at risk of mercury exposure

throughthe processing of dentalamalgams
and the measures set out in Part Il of
Annex A form the basis of a phase-down
initiative.

With regard to Article 71 : Mercury wastes,

more comprehensive and  effective
measures and further efforts are needed
to better understand the waste generation
in Samoa. The current Waste Management
Act should be revised accordingly to
minimise the exposure to mercury of
vulnerable populations particularly women,

children and people with special needs.

With regard to Article 16: Health aspects,
the inventory highlights the potential
exposure to mercury of a number of
population groups including a large
proportion of the population reliant of
potentially contaminated local fish species,
those engaged in waste management
activities, and those handling mercury-
containing products, including amalgam,
in the health sector. Samoa will wish to
consider strategies and Programmes
to identify and protect these and other

populations at risk pursuant to paragraph 1.

With regard to Article 18 Public
information, informing the public, creating
awareness and education are all critical to
the management of hazardous chemicals
including mercury. An understanding of
how chemicals can be harmful to human
and environment will pave the way towards
a better public response and participation
in chemical management initiatives. The
MWCSD works in most villages in Samoa,
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activelypromoteenvironmentalcleanliness.
The Village Fono also has an important
role to play and public awareness and
education outreach programmes. MNRE
has been active in creating awareness
and understanding of its workers and
public in environmental issues through
internal and external meetings, national
MNRE
supports Waste Awareness Day every

and community  workshops.
year, publishes monthly environmental
newsletters and conducts annual seminars
on environmental issues at the National

University of Samoa.

With regard to Article 19: Research,
Development and Monitoring, Samoa

receives technical assistance support
capacity building and enabling activities
in hazardous chemical management. It
has also received technical and grant
assistance from regional organisations of
which it is a member as well as bilateral
assistance. Samoa needs to extend local
and joinregional evaluating and monitoring
network, particularly of target freshwater

and marine fish species.



Chapter 5:
AWARENESS
AYNID;

UNDERSTANDING
OF WORKERS
AND THE PUBLIC

NGOs, CSOs,

minority groups and all communities of

Government ministries,

Samoa recognise that education and
awareness are important steps to ensure
the sustainability of the environment and
good health of people through the proper

management of waste.

The Waste Management section of the
DEC of MNRE,

programmes in

organises awareness

schools, community
consultations and workshops to enhance
knowledge on waste management as
part of the learning process, through the
generation of wastes including mercury in
household level. All of these are relevant
to the actions Samoa will need to take to

implement the Minamata Convention.

5.1 School Awareness
Programmes

The main objective of conducting school

awareness programmes is to bring

positive changes amongst children,
teachers, parents and public at large, in
adhering to effective waste management
system within their community by creating
awareness and understanding the concept
of hazardous wastes including mercury
and its impacts to the environment and
health. For every financial year work
plan, at least two schools and community
awareness will conduct programmes on
waste management issues. Schools are
selected including

randomly requests

from other schools to participate in future
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programmes. Approximately 200 plus
students and 20 teachers in each school

participates in the awareness programme.

Schools that were actively participated in
our programmes in the last financial year
were, Neiafu and Samoa Primary schools.
Presentations, educational awareness
materials were presented to further their
knowledge on the effects of hazardous
wastes if they are not properly managed
at schools, homes and everywhere else.
Questions and answers session was given
to children and teachers to raise questions
on waste management issues. During
Environment Week, Biodiversity Day or
Water and Forest Day, the ministry invites
representatives from each school and

communities to participate in activities

and programmes.

Figure 11: School Awareness Programmes

5.2 Community
Programmes

Community awareness is conducted so

that the people living in rural and urban

areas understand the threats hazardous
waste contributed to their environment
and health. One reason for this process
to be effective is for the people to
understand the underlying root causes of
these threats, and how they are going to
support minimizing the problems. Village
representatives from different minority
groups, civilsociety,and people with special
needs are invited to attend awareness
programmes and environmental activities.
Consultations through National
Environment annual celebrations, Waste
Presentations in both English and Samoan
language, posters and brochures were used
to strengthen the better management of

hazardous wastes including mercury.

Figure 12: Community Awareness Programmes

5.3 Other Relevant
Partnerships

MNRE is promoting its partnership with
the private sector in ensuring awareness
corners of

campaigns will reach all

the country, and the dissemination of



Figure 13: Recycling and Waste Management Association

materials will improve public information
on hazardous wastes and mercury. The
Samoa Recycling and Waste Management
Association (SRWMA), as one of them, was
the new association set up in Samoa for
businesses wanting to commit in recycling.
Itis the first kind of association in the Pacific
and it is a response to the Cleaner Pacific
2020 Strategy. One of the activities set out
intheirwork planistoraisepublicawareness
campaign promoting waste reduction, and
emphasizing the risks posed by hazardous
wastes and chemical including mercury, in
terms of handling, storage and disposal.
The association is in close networking
with the Waste Management section in
designing promotional materials and
setting awareness booths for any special
events to be celebrated in the country.

5.4 Implications of the
Assessment Results for
Samoa as a Party to the
Minamata Convention

With regard to Articles 3, 4, 5, 8, 9, 10, 1],

and 12: officials in government ministries

and private sector with responsibilities
for the

management will require training and

implementation of mercury
capacity building in order to implement
the measures necessary to meet Samoa’s
obligations. Campaigns to provide
information and engage key economic
sectors with regard to the replacement
of mercury-containing products and
processes and to the reduction of mercury
emissions and releases will be important in
changing their behaviour and are included
as appropriate in the action plans set out
in Chapter 6. The plans address different
stakeholders so the awareness campaigns
will need to be targeted to these different
audiences. The combined experience of
MNRE, MoH and MWSCD will be important

to reach these different groups effectively.

Withregardto Article 18 Public information,
MNRE has

undertaken awareness activities relating

awareness and education,

to mercury with stakeholders and the
public. In addition, MWSCD and MoH have
undertaken public awareness in relation to
waste management, recycling, maternal
and child health and healthy diet.
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Figure 15: Awareness raising materials




Chapter 6:
PRIORITY
AREAS FOR

IMPLEMENTATION
OF THE
CONVENTION

Samoa is a Party to the Minamata

Convention on Mercury.

The goal of that treaty, and thus of Samoa
as a Party to it, is to protect human health
and the environment from anthropogenic
emissions and releases of mercury and

mercury compounds.

To meet its obligations under the treaty, a
range of actions needs to be taken. These
actions include making the necessary
regulatoryandadministrativearrangements
for the proper working of the convention
at the national level; prohibiting the import
of mercury-added products and managing
their environmentally sound disposal as
they become waste; reducing emissions
from waste incineration; and identifying
populations at risk of mercury intoxication
and providing enhanced health services

for those found to be affected.

The outline plans set out below form a

set of priority actions that arise from the
initial assessment described in previous
chapters. As work to implement the
Minamata Convention progresses and as
further information about mercury issues
in Samoa becomes available, there will be
a need to review and, if necessary, modify
the actions proposed here or to add new
initiatives.

Although Samoa is fortunate in not
having many of the industrial facilities
and artisanal activities that give rise to
mercury emissions and releases, the
actions that it will need to take will require
careful coordination and cooperation
between government institutions, between
government and the private sector, and,
most importantly between government

and communities and the public.

During the development of this initial
assessment, it has become clear that
Samoa has benefitted, and continues
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to benefit, from many programmes

supported by Samoa’s development
partners that have served to reduce the
nation’s mercury burden. Programmes to
support health services, to boost energy
efficiency, amongst others have worked
to mercury-added

replace products

and improve their waste management
and disposal. The action plans outlined
below seek to continue this approach by
highlighting such links and opportunities

to “mainstream” activities in support of

TABLE 17

the Minamata Convention within broader

national policies and strategies. In so
doing, the proposed actions can support
Samoa’s efforts towards the achievement

of the Sustainable Development Goals.

Table 17 below, provides a summary of
proposed actions, the Convention articles
they address, the likely lead institution
within Samoa, and the potential links to
the SDGs. Each plan is described more
fully in the following section.

Summary of Proposed Actions and Convention Articles

) Articles Lead )
Plan Title and components o SDG links
addressed Institution
Legal and institution
[Rveliagloll=El 14, 17, 18, 21, 26,
arrangements to mp e MNRE 16,17
ment the convention at 27
the national level
Phasi t
SIS SR IS 4,1, 14, MoH,/ NHS 3
medical instruments
Phasing down of dental
N GIA 4,11,14,18 MoH, NHS 36
amalgam:
Separation and collec-
tion of waste mercu- 41,14, 17 MNRE 7, 1,12
ry-added products
Collection, storage and
di | of
SROSEECEISIER 1, 14 MNRE 1,12, 15
wastes by environmen-
tally sound means:
Identification and pro-
tection of populations 16, 17,18, 19 MoH /NHS 3, 4,510, 14
at risk




Plan: 1

Priority: 1

Baseline and Findings from the Mercury Inventory:

As a Party to the Minamata Convention, Samoa has accepted the obligations imposed on
it by the Convention. This includes taking actions to implement the technical articles of
the treaty; overseeing the progress of such work, and administering Samoa’s relationship
with the Conference of the Parties.

Convention articles addressed and requirements:

Article 14: Capacity building, technical assistance and technology transfer; Parties
to cooperate to deliver capacity building and technical assistance, and
to promote diffusion of and access to environmentally sound alternative
technologies.

Article 17: Information exchange to be facilitated between Parties regarding viable
alternatives to mercury-added products.

Article 18: Public information, awareness and education to be provided to the public
to boost understanding of effects of exposure to mercury and to promote
alternatives.

Article 21: Parties to report to the COP on measures to implement the Convention.

Article 26: Amendments to the Convention and its annexes, or additional annexes,
may be proposed at any time and Parties need to consider such proposals.
For certain actions, Party may apply for exemptions under Article 6.

Article 27:

Objective/s:
To manage implementation of the Minamata Convention at the National Level.

Rationale:

This plan seeks to incorporate the obligations of the Minamata Convention into national
legislation and to ensure the effective management of the Convention at the national
level. The plan seeks to use, wherever possible, existing acts and regulations, thus
avoiding lengthy development of dedicated legislation. However, it does not preclude
incorporating necessary action within an encompassing legal instrument such a National
Environment Sector Plan.

Chapter 6




Minamata Initial Assessment Report for Samoa

Lead institution and other stakeholders:
MNRE, MoH, SBS, MWCSD, SROS, MoF, MAF

Existing Programmes Linkages:
Chemicals and Waste Management Unit, MNRE, Health Care Waste, MoH

SDG Links: Time Frame: Budget:
16, 17 a) 3.5 years US$ 1 million
b) and

c) long-term

Proposed Actions/Activities:
a) Incorporate obligations of the Minamata Convention into national legislation; in
particular:

(i) Within the LSE Act (1989) and, as necessary, within the Food and Drug Act (1968):
prohibit the import of mercury-added products listed in Annex A Part | after 2020
and not allow the import of materials for dental amalgam other than in encapsulated
form.

(i) Within the PUMA Act and Regulations (2007): not allow development consent
for industrial facilities using mercury processes listed in Annex B Part | and require
proposals to establish other facilities using mercury processes, such as, but not limited
to, those listed in Annex B Part Il to be subject to Environmental Impact Assessment
including an assessment of BAT/BEP and the suitability and viability of mercury-free
alternative processes.

(i) Within the WMA Act (2010) and, as necessary within the LSE and Village Fono
Acts: Require the separation and separate collection and treatment of mercury wastes,
including waste mercury-added products, from general municipal solid waste.

(iv) Within the Water Resource Management Act (2008): Not allow the discharge
of dental amalgam wastes to waste water systems and require dental treatment
facilities to be equipped with and to use managed waste traps to collect waste dental
amalgam.

(v) Within the PUMA Act (2007) and its Codes of Environment Practice: provide
for the establishment of environmentally sound facilities for the storage of mercury
wastes.

(vi) Within the OHS Act 2002: Include requirements for training in the safe handling of
waste mercury and mercury-added products for those engaged in the maintenance
and replacement of such products.



b) Assign responsibilities and build capacities for the management of the Convention
at national level including: designating an information focal point, assigning staff and
allocating resources for the development and implementation of action plans, reporting
etc. as necessary to fulfil Samoa’s obligations as a Party, including the raising of funding
for implementation from within related national strategies and development assistance
programmes.

c) Establish and maintain a system for the regular collection, storage, manipulation,
interpretation and reporting of data and information pertaining to Samoa’s emissions and
releases of mercury, its sources of such emissions and releases, and other information
as required in implementing the Convention and reporting the progress of such
implementation to the Conference of the Parties.

d) Add mercury to actions addressed by Chemicals and Waste Management Unit (MNRE)
Health Care Waste (MoH).

e) Development of sound management mercury policy and implementation plan with
MNRE as the implementing institution.

f) Develop / implement strategies and programmes to protect population from exposure
to mercury and mercury compounds, setting targets for mercury exposure reduction,
where appropriate, and public education, with the participation of public health and
other involved sectors.

g) Financing local research into deleterious effects of mercury on environment and
health.

h) Integrating inter-agency database providing data and information on the use of
mercury products throughout its life cycle.
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Phasing out Mercury Medical Instruments

Plan: 2

Priority: 2

Baseline and Findings from the Mercury Inventory:

The medical sector holds a significant component of the national burden of mercury-
added products. Efforts to remove mercury medical instruments have begun but are
incomplete. Retired equipment is stored at medical centres with no final disposal planned.

Convention articles addressed and requirements:

Article 4: Mercury-added products, Annex A Part [, Import of products to be
prohibited by end 2020.

Article 11: Wastes to be managed and disposed of in an environmentally sound
manner.

Article 14: Capacity building, technical assistance and technology transfer; Parties
to cooperate to deliver capacity building and technical assistance, and
to promote diffusion of and access to environmentally sound alternative
technologies.

Objective/s:
To replace and dispose of mercury medical instruments from the National Health Service.

Rationale:

Import of non-electronic measuring devices must stop by the phase out date of 2020
set out in Annex A Part |. Public health facilities have halted purchase of mercury-
containing thermometers and are progressively replacing a range of mercury-containing
instruments with digital alternatives. However, mercury instruments remains in use whilst
‘retired’ mercury instruments are stored in hospitals and clinics. Given that :

* the overall small numbers of mercury medical instruments in the country;

e the difficulty of establishing environmentally sound management for the small

number of instruments becoming waste each year.




This plan proposes a short programmes to replace all remaining medical instruments
containing mercury and to collect and dispose of all retired instruments in an
environmentally sound manner in accordance with the Basel and Waigani Conventions.
Training for medical staff in the use, care and maintenance of the replacement, mercury-
free, instruments forms an important component of the programme to ensure that
standards of medical care are maintained.

Lead institution and other stakeholders:
MoH, NHS, MNRE (WMU)

Existing Programmes Linkages:

The plan is considered consistent with the current Health Sector Plan (2008-2018), in
particular element 2.1.3, Improved health care physical infrastructure and equipment, and
with the National Health Care Waste Policy (2006).

SDG Links: Time Frame: Budget:
3 2 years US$ 2 million

Proposed Actions/Activities:
a) Revise procurement rules to exclude purchase of medical instruments containing
mercury;

b) Complete phase-out of mercury thermometers;

c) Replace all mercury sphygmomanometers and other items of equipment containing
mercury, building capacity in the use of replacement instruments;

d) Collect and store ‘retired’ equipment (offsite);

e) Pack and ship equipment for environmentally sound waste disposal.
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Phasing down Dental Amalgam

Plan: 3

Priority: 2

Baseline and Findings from the Mercury Inventory:

Dental amalgam remains the preferred dental restorative material in Samoa. While Samoa
has received assistance in improving the safety of amalgam preparation processes,
dental clinics are not equipped to manage amalgam wastes in an environmentally sound
manner. Some amalgam wastes are collected and incinerated with other hazardous
medical wastes, contributing to mercury emissions, the remaining amalgam wastes are
released with waste water, contributed to mercury releases.

Convention articles addressed and requirements:

Article 4: Mercury-added products, Annex A Part Il: Articles to be phased down by
taken measures set out in the annex;

Article 11: Wastes to be managed and disposed of in an environmentally sound
manner.

Article 14: Capacity building, technical assistance and technology transfer; Parties
to cooperate to deliver capacity building and technical assistance, and
to promote diffusion of and access to environmentally sound alternative
technologies.

Article 18: Public information, awareness and education to be provided to the public
to boost understanding of effects of exposure to mercury and to promote
alternatives.

Objective/s:
* To reduce the use of amalgam as a dental restorative material;

« To avoid the emission and release to the environment of mercury in amalgam

waste.




Rationale:

The Convention requires Parties to take measures to reduce the use of dental amalgam
and to avoid its emission or release when it becomes waste. While efforts have been made
to improve the handling of amalgam during preparation and as waste, these efforts have
not reduced overall use. Furthermore, current arrangements are not adequate to prevent
emissions and releases of mercury from amalgam waste. Amalgam wastes are likely to
be generated in small quantities for many years to come. It follows that such wastes
will require secure storage prior to periodic shipments for final disposal (established in
plan 5).

Lead institution and other stakeholders:
MoH, NHS, MNRE (CHWM)

Existing Programmes Linkages:

Current Health sector plan (in particular element 1 Health promotion and primordial
prevention; 2.1.3, Improved health care physical infrastructure and equipment; and 2.1.6
Development of public dental health programmes. National Health Care Waste Policy
(2006). JICA AID, 2018.

SDG Links: Time Frame: Budget:
3,6 3 years US$ 2 million
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Proposed Actions/Activities:
a) Revise procurement to purchase and import dental amalgam only in encapsulated
form:;

b) Minimize amalgam use, particularly amongst those most at risk of mercury exposure;

c) Build capacity of dental practitioners in the use of alternative restorative materials,
including in any national institutions training dental staff;

d) Develop and implement public awareness campaigns to promote dental health and
the prevention of dental caries, in particular within community health programmes
directed towards maternal and child health;

e) Improve access to, and affordability of, mercury-free dental restoration materials,
including through cooperation with healthcare insurance providers to remove perverse
incentives.

f) Require all dental clinics to fit and use equipment to capture amalgam waste;
g) Establish systems for the separate collection of amalgam waste from dental clinics

to secure storage (established in plan 5), providing OHS training to workers engaged in
such systems,



Accelerated Phase-out and Collection of Mercury-added Products

Plan: 4
Priority: 2

Baseline and Findings from the Mercury Inventory:

Mercury-added products is a source-category present in every country. They are also
one of the mercury sources, which are explicitly addressed in the Minamata Convention:
According to the Article 4 (Annex A), several mercury-added products are to be phased-
out by 2020, unless the party notifies the secretariat of time exemptions as per Article 6.
At the time of this writing, Samoa has not registered any exemptions.

Convention articles addressed and requirements:
Article 4: Mercury-added products Annex A Part |; Import of products to be

prohibited by end 2020.

Article 11: Wastes to be managed and disposed of in an environmentally sound
manner.

Article 14: Capacity building, technical assistance and technology transfer; Parties
to cooperate to deliver capacity building and technical assistance, and
to promote diffusion of and access to environmentally sound alternative
technologies.

Article 17: Information exchange to be facilitated between Parties regarding viable
alternatives to mercury-added products.

Objective/s:

 To accelerate the phase out of mercury-added products from public institutions

and services.
« To encourage the phase out of mercury-added products in domestic use.

« To avoid the emission and release to the environment of mercury contained in

phased-out mercury-added products.
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Rationale:

A range of mercury-added products are imported and used in Samoa. The Government
and public services are significant purchases of such products, particularly for lighting.
Efforts to improve energy efficiency have seen some less efficient mercury vapour lamps
removed from street lighting but a considerable number remain and could be phased
out and replaced with benefits both to energy consumption and mercury avoidance.
Samoa is making considerable efforts to boost the separation of recyclable materials
from domestic and community waste streams and to arrange for their collection and
shipment for treatment. The collection and waste management of mercury-added
products currently in domestic use could benefit from management in the same or a
very similar system but with the intended end point of final disposal (in plan 5).

Lead institution and other stakeholders:
MNRE, MfR, MoF, NHS, MoH

Existing Programmes Linkages:
- PEEP

JPRISM Il project - JICA/SPREP Solid Waste Initiative under the Pacific Regional
Solid Waste Management Strategy (2016-2025)

e PacWaste Plus - SPREP

SDG Links: Time Frame: Budget:
7,112 4 years US$ 5 million




Proposed Actions/Activities:
a) Revise procurement by public institutions to avoid purchase of mercury-added

products

b) Accelerate national efforts to improve energy efficiency through the phase-out of
mercury-added products from public institutions and services such as street lighting.

c) Enhance existing systems for the separation and recycling of domestic and community
wastes to include separation, collection and environmentally-sound storage of mercury-
added products such as batteries and lamps.

d) Strengthen existing public awareness campaigns and encourage regulation at
community level to improve the take up of waste separation and recycling schemes.

e) Collect, separate and transport wastes to secure storage established in Plan 5.

f) Provide OHS training for workers engaged in the replacement and waste management
of mercury-added products.

g) Prepare and distribute guidelines for business on use and disposal of mercury added-
products in public consultations and workshops.
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Environmentally Sound Management of Mercury Wastes

Plan: 5

Priority: 1

Baseline and Findings from the Mercury Inventory:

Current waste management plans for mercury-added products lack appropriate means
for their environmentally sound disposal. Wastes might be added to other hazardous
medical wastes and incinerated, stored until a final disposal option is determined,
discarded with general waste to landfill. These approaches are not in compatible with
environmentally sound disposal as established by the Minamata and Basel Conventions
to which Samoa is Party.

Convention articles addressed and requirements:

Article 11: Wastes to be managed and disposed of in an environmentally sound
manner.

Article 14: Capacity building, technical assistance and technology transfer; Parties
to cooperate to deliver capacity building and technical assistance, and
to promote diffusion of and access to environmentally sound alternative
technologies.

Objective/s:
To establish environmentally-sound disposal for mercury wastes.

Rationale:

Hazardous Waste management in Samoa is hampered by the lack of environmentally
sound means for final disposal. For mercury, local burdens are too small to consider
establishing local facilities for environmentally sound disposal. It follows that options
for packing, storage and shipment are required. International assistance with waste
management at the regional scale has been forthcoming; this plan seeks to build on that
cooperation.

Unlike Plan2 in which a single, short-term replacement Programmes will remove and
dispose of mercury-added instruments in the health sector, plans 3 and 4 are likely to
proceed over several phases and to generate volumes of waste over a much longer
time period. It follows that a single disposal ‘event’ is not feasible for these plans. For
this reason, plans 3 and 4 collect mercury wastes and place them into secure storage
awaiting final disposal.




This plan provides for that secure storage and the final disposal, as a series of packing
and shipping events undertaken as necessary, in accordance with the Basel and Waigani
Conventions and in collaboration with Samoa’s development partners that have facilities

for the environmentally sound disposal of mercury wastes.

Lead institution and other stakeholders:
MNRE
Existing Programmes Linkages:
« Party to the Basel and Waigani Conventions

JPRISM Il project - JICA/SPREP Solid Waste Initiative under the Pacific Regional
Solid Waste Management Strategy (2016-2025)

e PacWaste Plus - SPREP

SDG Links: Time Frame: Budget:
11,12, 15 5 years US$ 5 million

Proposed Actions/Activities:
a) Establish a safe, environmentally sound central facility for the storage of mercury

wastes collected in plans 3 and 4.

b) Avoid incineration of mercury wastes.

c) Pack and ship mercury wastes for environmentally sound disposal in accordance with
the Basel and Waigani Conventions.

d) Provide OHS training for workers engaged in hazardous waste management including

mercury.

e) Monitor sites where mercury wastes are handled and stored to avoid releases.
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|dentification and Protection of Populations at Risk

Plan: 6
Priority: 2

Baseline and Findings from the Mercury Inventory:

Regional surveys indicate that women of child-bearing age in neighbouring SIDS
have mercury burdens commonly exceeding currently understood thresholds for
developmental damage to foetuses and to medical problems in adults. These high
burdens are thought to arise through chronic exposure to mercury present in the fish
species that form an important and significant component of local diets. While survey
results for Samoa are not yet available, the national situation is similar to that of other
survey participants so that similar results are expected. Despite this, no cases of mercury
intoxication have been recognized by local health services.

Convention articles addressed and requirements:

Article 16: Health aspects - promote and implement strategies to identify and
protect populations at risk, promote appropriate health-care services for
prevention, treatment and care, build health professional capacities for
prevention, diagnosis, treatment and monitoring.

Article 17: Information exchange to be facilitated between Parties regarding
epidemiological information concerning health impacts.

Article 18: Public information, awareness and education to be provided to the public
to boost understanding of effects of exposure to mercury and to promote
alternatives.

Article 19: Research, development and monitoring : Parties to cooperate to develop
and improve inventories, modeling and geographically representative
monitoring, impacts on human health and the environment, social,
economic and cultural impacts, information on mercury cycling, transport,
transformation and fate in the environment.

Objective/s:
* To identify and protect vulnerable populations.
 To understand locally-important pathways to high human mercury burdens.

* To establish appropriate health-care services for prevention, treatment and care
for affected populations.




Rationale:

This plan seeks to improve local health services by assisting them in the identification and
treatment of populations vulnerable to mercury. The predominance of fish-based diets
would seem to be the principal route of likely high mercury burdens. Burdens arising
from occupational exposure are as yet unknown.

Lead institution and other stakeholders:
MoH, MWCSD, MNRE

Existing Programmes Linkages:

Current Health sector plan (in particular element 1 Health promotion and primordial
prevention; 2.1.3, Improved health care physical infrastructure and equipment; and 2.1.6
National Health Care Waste Policy (2006). JICA AID, 2018.

SDG Links: Time Frame: Budget:
3,4,5 10,14 5 years US$ 3 million

Proposed Actions/Activities:
a) Design and conduct surveys of the mercury burden of women of child-bearing age
and other vulnerable groups, including those subject to occupational exposure.

) Build local capacity in the research of all aspects of the mercury cycle and participate
in international research networks conducting, for example, surveys of mercury burden
in humans as well as in environmental media, in particular, target species for local diets.
c) Build capacity of medical practitioners in diagnosis and testing for mercury intoxication.

d) Establish and make available appropriate treatment and care for affected populations.

e) Establish and disseminate dietary advice and public awareness materials, including
for OHS.

Chapter 6
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Chapter 7:
MAINSTREAMING

OF MERCURY
PRIORITIES

7.1 National and Sector
Plans

Everyone uses mercury added products. In
order for the sound management of these
productstobeintegratedinto development
planning and processes, they need to be
part of the national agenda, in the national
strategic development plan and in relevant
sector plans. The Minamata Convention
and Basel Convention to which Samoa is
party are part of the caucus of international
law and so provide a framework for
actions towards the environmentally
sound management of the substances and
‘life-cycles’ they regulate. This is necessary
because decision makers are far more likely
to opt for practical actions when the costs
to human and environmental health and
the quality of development are part of the

national consciousness and are reflected

in national policy and planning documents.

7.1.1 Strategy for the
Development of Samoa, 2017-
2021

The SDS is the national road map for the
development of Samoa. A key expected
outcome is Environmental Resilience
that involves better management and
regulation of chemical and hazardous
waste. Disposed mercury is waste and is
covered under this SDS Outcome. Another
key priority is Energy Efficiency to reduce
dependence on fossil fuel. Removing
inefficient electrical appliances containing
mercury improves energy efficiency so that
mercury added products are also covered
under this SDS priority. The SDS has a
monitoring and evaluation framework to
track the progress made by the sectors
identified to carry out implementation.
The responsible Ministries and agencies
include MOF, MNRE and the EPC need to

report against their stated targets.
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7.1.2 National Environmental
Sector Plan (NESP), 2013-2016

The NESP is the blueprint to guide and
monitor the work of the MNRE responsible
for the
chemicals and waste. It describes what
MNRE will do to give effect to the broad

environmental objectives set out in the

management of hazardous

SDS above. The management of Hazardous
Chemicals including implementation of the
Minamata Convention on mercury and the
SAICM initiative is the responsibility of the
CHWMU. The SAICM PSC chaired by the
MNRE CEO is the formal mechanism that
provides strategic oversight and makes
decisions in relation to the SAICM outputs.

These functions have been extended to

TABLE 18

cover mercury related issues?*. The SAICM
PSC appears to meet on an ad-hoc basis
and has no set agenda dedicated to

mercury issues.

As mentioned in the Socio-Economic
Impact of Mercury Report, it was observed
that many of the proposed activities
under the NESP 2013-2016 either had no
corresponding targets, were not achieved
or only partially achieved. The NESP 2017-
2020 has not been publicly released but
there are a number of interventions specific
to mercury that need to be included in it.
These are recommended in Table 18 below
for the purposes of inclusion in the next
iteration of the NESP.

Hazardous Chemicals Management-Sound Management of Mercury and Added Products

) Timeframe Performance Implementing Potential
Intervention ] o
Completed Indicators Institution Partners
* Mercury fil-
ters in National Development
o Health Unit partners (e.g.
Provision of _
. * Mercury filters governments of
mercury filters to _ MoH, Den-
in 3 dental prac- , Japan, Austra-
prevent mercury ) tal practices, )
2018 tices lia, New Zea-
release from den- _ MNRE, PUMA,
. . * Mercury filter land, European
tal into environ- _ SWA _ _
medical waste Union, United
ment and waste o
incinerator States of Amer-
* Medical filter ica)
crematorium



Hazardous Chemicals Management-Sound Management of Mercury and Added Products

(continued)

) Timeframe Performance Implementing Potential
Intervention ) o
Completed Indicators Institution Partners
Drafting regula-
tions to ban use,
manufacture,
import and ex- _ MNRE and
Regulation en-
port of mercury Legal Attorney
2018 dorsed by Cab-
and added prod- S General’'s Of-
ine
ucts, make it an fice, CHWMU
offence to break,
crush, dump in
general waste
Development of
Sound Manage- Mercury Policy
MNRE-CHWM,
ment Mercury 2018 Developed and
, SAICM-PSC
Policy and Imple- Endorsed
mentation Plan
Public Consul-
. . . MNRE-CHWM,
tation on Policy Public Consulta-
, 2018 , SAICM-PSC,
- National Work- tion _
General Public
shop
Formalising and
Strengthening Number of PSC Cabinet,
Governance ar- 2018 priority action MNRE-CEOQO,
rangements for items met SAICM-PSC
sound HCM
Financing local Evidence of
Research into del- SROS research SROS, MNRE,
eterious effects , into effects of NUS, USP,
Ongoing .
of Mercury on mercury on en- | SAICM project
Environment and vironment and committee

Health

health (reports)

Chapter 7
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Hazardous Chemicals Management-Sound Management of Mercury and Added Products

(continued)

) Timeframe Performance Implementing Potential
Intervention ) o
Completed Indicators Institution Partners
, , SROS, MNRE, | Financial Mech-
Financing Quan- Updated and _ _
- o NUS, USP, anisms of Mina-
titative Mercury 2019 guantitative mer- _
_ SAICM project | mata Conven-
Inventory cury inventory _ _
committee tion
Development
Integrated In-
partners (e.g.
ter-Agency da-
o governments of
tabase providing Database Oper- | SROS, MNRE,
_ Japan, Austra-
data and Informa- ational and used NUS, USP, _
_ 2019 _ lia, New Zea-
tion on the use of as a resource SAICM project
_ land, European
Mercury Products tool committee _ _
- Union, United
throughout its life
States of Amer-
cycle _
ica)
Public Awareness Public campaign
, MNRE-CHWM,
campaign on use held Mercu-
, MoH, EPC,
and disposal of ry-added Prod-
, , SROS, SWA,
Mercury-added Ongoing ucts, evidence _
_ MESC, Village
Products (na- disposal Mercu- _
, community
tional workshops, ry-added Prod- _
, representatives
media, posters) ucts
Consultation and .
- * Guidelines _
Guidelines for Businesses,
, prepared and
Business on use _ o MNRE, MfR
_ Ongoing distributed
and disposal of _ (Customs) and
» Consultation
Mercury-added held SAICM-PSC
e

Products




7.1.3 National Policies and Plans

Draft National Chemical Management
Strategy 2008-2018 (NCMP) - The main
objective of the Strategy is to reduce the
risks to human health and the environment
from chemicals through their sustainable
management. It is designed to guide
MNRE’s work on chemicals management.
(NCMS) provides a de-facto framework
for the sustainable management of all
chemicals through the various stages
during their life-cycle - procurement,
transportation, storage, distribution, use
and waste disposal. This strategy has not
been endorsed by cabinet and remains
on the shelf. It needs to be revised to
include mercury specific considerations
but its status is unclear as it was drafted
in 2010 but has not been endorsed or
operationalised.

7.1.4 National Planning Processes

While the incorporation of sound HCM into
plans and policies are important so too are
the supporting systems which underpin
the policies and plans. In this respect it
is critical to understand the important
linkages between the key stakeholders and
for these linkages to be institutionalised
during the planning and implementation
phase.

Critical to this process is a functional
and proactive of Strategic Approach to
International  Chemicals  Management
Project Steering Committee (SAICM PSC)
that draws on the input and expertise of the
key stakeholders that collaborate together
to ensure HCM is soundly managed.
This study has attempted to describe of
these linkage which include collaboration

between inter alia:

« MNRE RED and CHWM, EPC, ADB
on PEEP Phase 3;

«  SROS, NUS, MNRE, MoH, SWA, EPC
on research into mercury levels in the
environment and testing on humans,

products, air, water and land;

*  MNRE, MoH, Waste Contractors and
the business community on the use and
disposal of mercury added products;

*  MNRE and members of the PSC and
the general public and representatives
of village councils on the use and
disposal of mercury products (and
hazardous chemicals generally);

e« MNRE, MfR (Customs Division),
MoH, SWA, SROS, EPC, SBS to share
an integrated and inter-operable data
base that allows have access to and
share information on use of mercury

throughout its life cycle.

Chapter 7
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Footnotes

' The Human Development Index (HDI) is generated by the United Nations as a summary
measure of average achievement in key dimensions of human development: a long and
healthy life, knowledge and education, and a decent standard of living. The HDI is a
geometric mean of normalized indices for each of the three dimensions.

2 The term Fono means councils or meetings great and small and applies to national
assemblies and legislatures as well as local village councils.

3 http://www.ee-pacific.net/index.php/database/country-information/samoa

4 Extracted from SGP Country Programme Strategy for OP6 2015-2018 (Samoa Sub-
Regional Programme (SSRP))

5 The toolkit is available at UNEP’s website: http://www.unep.org/hazardoussubstances/
Mercury/MercuryPublications/GuidanceTrainingMaterialoolkits/ Mercury Toolkit/
tabid/4566/language/en-US/Default.aspx

® This simple fact is the reason, why output pathways are not examined in detail: All
input mercury is directly emitted to air.

7 Note: ULP (unleaded petrol), ADO (automotive diesel oil), DPK (kerosene)
& Note: Samoa is no longer using LPG.

9 The density of diesel is approximately 0.832kg/I, which has been used for the
conversion factor for the whole category.

0 FAO Yearbook for Forest Products 2014 http:/www.fao.org/3/a-i5542m.pdf, accessed
on 24 August 2017.

Interviews, http:/www.ee-pacific.net/index.php/database/country-information/
samoa#03, accessed on 24 August 2017.

?Basel Convention Technical guidelines on the environmentally sound management of
wastes consisting of, containing or contaminated with mercury or mercury compounds:
http://www.basel.int/TheConvention/ConferenceoftheParties/Meetings/COP12/
tabid/4248/mctl/ViewDetails/EventModID/8051/EventID/542/xmid/13027/Default.aspx,
accessed 13 September 2017

¥ World Bank doesn’t have data on Samoa, but based on the data available
the estimated average MSW generation rate for Pacific area is 0.95kg/day/
capita: https://siteresources.worldbank.org/INTURBANDEVELOPMENT/
Resources/336387-1334852610766/What_a_Waste2012_Final.pdf, accessed 12
September 2017

14°0.48kg x 365 x 195125=34185.9t. This has been distributed between Upolu and other
islands according to the population distribution between the islands.
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5 All the waste in Upolu which is not burned (95%) is considered to be deposited to the
controlled landfill.

® All the waste in the other islands which is not burned is considered to be informally
dumped, as there is no engineered landfills on other islands.

7 http:/www.pwwa.ws/pdfs/Wastewater Tainau_Titimaea.pdf, accessed on 24 August
2017

8B MNRE Corporate Plan 2014-2018

¥ Mahmoud Riad, 3R+Return J.I.C.A. Expert at the Secretariat of the Pacific Regional
Environment Programme (SPREP)

29 Previous spills include a diesel spill on the main road at Fugalei in 1998, a kerosene spill
at the Apia Harbour in 2000, and frequent diesel spills from the EPC power station at
Tanugamanono to the Vaisigano River.

' Waste pickers are registered at the MNRE for permission to enter the landfill.

22 Interview with Lameko Tesimale, Manager Health Care Waste, Ministry of Health, GoS
2017).

23 Interview with Pousui Dr Fiame Leo, Manager Technical Services Division, SROS (2017).

24 The SAICM PSC membership comprising the MNRE, MAF, MFAT, MoH, NHS, MfR,
MESC, SBS, MoF, MCIL, SROS, MNRE Ozone Unit, MNRE-Meteorology Division, SPREP,
SUNGO and CoC.
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TABLE VII

Mercury Inventory Results - Miscellaneous Mercury Releases Sources

Source category

Source
present?

Y/N/?

Combustion of oil shale

Combustion of peat

Geothermal power production

Production of other recycled metals

Production of lime

Production of light weight aggregates (burnt clay nuts for building purposes)

Z |z | < |Zz|Zz|Z

Production of other chemicals (than chlorine and sodium hydroxide) in
Chlor-alkali facilities with mercury-cell technology

Z

Polyurethane production with mercury catalysts

Seed dressing with mercury chemicals

Infra red detection semiconductors

Bougie tubes and Cantor tubes (medical)

Educational uses

Gyroscopes with mercury

Vacuum pumps with mercury

Mercury used in religious rituals (amulets and other uses)

Z |l Zz |z | < |zZz|Zz|Z2|Z

Mercury used in traditional medicines (ayurvedic and others) and homeopath-
ic medicine

Use of mercury as a refrigerant in certain cooling systems

Light houses (levelling bearings in marine navigation lights)

Mercury in large bearings of rotating mechanic parts in for example older
waste water treatment plants

Z

Tanning

Pigments

Products for browning and etching steel

Certain colour photograph paper types

Recoil softeners in rifles

Explosives (mercury-fulminate a.o.)

Fireworks

Executive toys

Z|lzZz |z |z |lzZz|Zz|Z2|Z

Annex 1

m




Minamata Initial Assessment Report for Samoa




Q\
<
LL]
Z
Z
<

‘WJ0J paleinsdeous Ul
ueyl Jaylo webjewe
|eusp Jo4 s|elslewl Jo
1Jodwll 8yl Moj|e 10U
pue 0cOc 423€ | Hed
V XSUUY/ Ul pa3sl| s10n
-poJd pappe-Aindisul
4O Joduwi 8y} 3qIyoud
1(8961) 10V BnuQ pue
POOH 8yl UIYlIM ‘Aues
-S908U se ‘pue (6861)
1OV 3S7T 943 UIYHAA

‘AIN2Js| Bulpn|oul
sosodind pajejal A1ajes
yijesy J40oJ Spoob JO S3oNn
-poid Aue Jo sjes syl pa

-31qiyoud JepaO Aq (8961)
10V Bniqg pue poo-

‘AIN2Ja|A Bul

-pNjoul S82ULRISgNS YoNns
JO |esodsip pue jodsued;
‘©beJ0ls ‘Bsn ‘@Jniydoein
-ueuw ayj JO Jusuwsbeueul
Y3 apn|dul suoiduny
lediouiid AJasIUliN @Y1
(6861) 12V IS JopuUn

‘'Spunodwod AindJawl

JO 8buel e BuipN|oul S|eol
-UByo ||| Xeuuy Jo Joduwll
943 03 JUBSUOD 10U S0P
332yl (9661 Ul UoIsIOo|p
[eul) e apeul sey 1| ‘'sainp
-900.4d D|d saljdde pue
UOITUBSAUOD) WRPI9110Y
a1 01 A1ied e sl eowes

INVATTFS LIS

'S3203S

SS90X8 9A0UIBI O}
JN220 03 A9 A|Uo
}odx3 'esn |ed0| J0J
webjeuwe |ejusp 4o
uoljeledald syl 4ol
AinoJauwl Jo sjunoude
pa}lul| sodull eowd
-eS GONVAF 13
A3LIWIT OLE-9'¢

‘Sail[Ioe) leXe-doIYD
ou esA Jad 1 0|«
S3003S a1elsushb

01 A3l Aj[ddns ou
210G < $0031s ou
sey eouwes | NVA
-377d4 LION §°¢

'S82JN0S
-9J UMOUX OU pue
puluIwW AindJsuwl ou

sey eowes ;I NVAJ
134 LON V'S ‘S'S

oW

usaq 9ARY 9|21V JO S1uBW
-2JINbaJ BuIMOoYs uolzeullojul
1Jodal 01 sallled sainbay [I'S

'S9l1Jed-UouU YlIMm pue sallied
usamiag Jodxa pue yyodull Joj
$8JNP3204d 1UBSUOD) PBUIIOIU|

10ld 404 SOPINOIH Ol'S- 9'¢

1L 3PV YIM 8ouep

-JOD2P Ul PasOodsIp S| Sol3l|10e)]
11BM|V/-40]YD JO BUIUOISSILIUIOD
-9 WOJ) AundJaW aJinsus uesk
Jad 1 Q| < SY2031s Buneisusb
Alddns AinoJsuw JO S82JN0S
pue 3 0S < $%203s AJuep| §'¢

el PV

YilM &ouepIodoe Ul [esod

-SIP JO4 JO G WY ‘¢ MY Jopun
Sasn pamo||e 03 uoionpold Aue
JO @sn sjiwilT ‘Aled jey} Joj J1'e
J91je siesk G| 03 bululud Aind
-JaW BUIISIXS S}WI| pue Bululul
AJN2JaW Mau S1IgIYyodd #7°¢ 'S¢

al
ydeupeled
ul psulsp
spunNoduwod
AinoJaul
uleIed pue
AinoJauwl Jo
apeJy pue
Ajlddns sy3
S|0J3U0D

apei] pue
$924n0S
Alddns
AKindoJa
g 9PV

UOIJUBAUOD 8y3 YIm
2oUuel|dWod aINsus 0}
padol|aAsp JO pPassalp
-pe oq 01 posu jeyy
sjoadse Aoijod 4o Ao}
-e|nbBaJ BUIpULRISINO

(sainsesws AJoje|
-nBaJ pue Aoijod jueAs|al
0O} 9doUaJaja) pue 9131 )
2or|d Ul seinsesud
Aiojeinbal pue Ao1jod

POWRS 0] 80URAB|SY

SUOISIAOI- JO Adewudng

uonduosaq

sy
uon
-UDAUO)D

sdeo) BululeUIDY PUR 80B|d Ul Sainses|y Aloieinbay pue Ad1j0d

A F719VL

N)



Minamata Initial Assessment Report for Samoa

‘|eSOdSIp [eNIUSAS JIBy] O3 Uolie[ad Ul

S915eM 8W029q Aeul YdIym sBUIY] JO SeouUriIsgns
‘'S108[QO UlelIed BuliNjoeiNURW JO BuUIsSN ‘BullJodxa
‘Buipyoduwll suostad uo suolebijgo buisoduw (pP)
1O BSIMUBY10 JO Bul|dAda4 AQ |esodsip

a1eludoddde Jiayl aJnsua 01 S81sem aulodag Aeuld
UdIym sBuIyl JO S80URISONS ‘S109/q0 ulrlusd 03
uol3e|ad Ul J1Isodap e Jo BUIbpo| syl bulinbal (2)
‘weyl

0} UOIle|aJ Ul SUOI}PUOD BUlsOdUl pue ‘S81sem
aWo2ag Aewd yolym sbulyl JO seoueisgns ‘s3oa(qo
ule1J8D JO Uolr1IodsuRI] JO 8BRJIOIS ‘BSN ‘Binjoein
-Uew ‘uolyeliodxs ‘uolyerodwl syl bunenbad ()
'S91SeM swo0daq Aew YoIym sBulyl

JO S80UR1ISONS ‘S108[qO UlR1Jad JO uolleiodsued)
JO 96rJO]S ‘BSN ‘DJNjoRjNURWI ‘UOIIRIIOdXS ‘UoIIR)
-Jodwll 8y3 03 uolielal Ul suolligiyoad Buisoduwl (e)
:AQ Ya|eay ueuwny JO JUBWUOIIAUS B3

UO sjoedull 8SiaApe BUlARY S8]1SeM Ule1iad 03 Uol}
-eJaJ Ul sjuswadinbal asodull Aeus UoI308s S| Japun
apeW suolle|NBay 'S91SeM UIR1ISD YilMm |eap O3
SUOI3eRI|gO INO S18S :S9ISEM UIR1IDD YIIM |[edp O}
suonebl|qo L uol1d9sgns ‘gl Uol1d9S ‘0LOT VWM
‘0cOc 1914e |

1ed V¥ Xauuy Ul paisi| sjonpoJd pappe-AindJaul Jo
1odwi ay3 1igiyosd 03 83e|nbaJ 03 Pasu |[IM eOWRS

'SY6I a3

AindJsui-uou Ag paoe|dal
aJom sduie| JnodeA Aind
-Jaw ||e y09foid 7 433d
a3 Jopun ‘ejebieje| e
A11|108] J01BJBUIDUl 9ISBAA
UleaH ayj 1e uoljelauidul
910480 96rJ0]S |euly JOJ
SODIAJDS UOI109]|0D 915eM
21eAld AQ pe308]|0D aJe
21SeM Wweb|ewe [ejusp
pasn pue s|elA AinoJaud
PaSNSIP BUlPN|OUl 83SeMm
[EDIP3|A "eaJe SIY3 Ul
2oUr]1sIsSse pue bulules
|[eoiuyoay papiroid sey
ueder JuswuodiAug JO
AJISIUIIN YL ‘||om se Jusly
-ed ay3 pue isiusp 8y}
108}Je 10U S80p sseo0.d
uolI3oLIIXS pue Bul||l
‘uoljesedaud syl BuULINP
Jnoden AinoJsul 1ey3 os
webjeude |ejusp Jo asn
pue uoljeledsid Jadoud
23 Ul paules] ussg aAey
HUN YijesH |ejus |e
-UoleN ayj e sjsiuesg

A1ieq e bujuooaq
Uo auop ussq arey
PINO2 siy1 ()19 1Y

YIMm aouep.oooe

Ul v xeuuy ul
sajep jno-aseyd
oY) WOl SsUol}
-dweaxa a/oW 10
2UO 10J 12151634 J0U
pIp eowes 8)oN
s1onpoJd psppe-Ai
-N2JaW 912J0dJ0DUl
1yBiw Jeyy s3on

-poud A|guwasse Jo

2Jnjoejnueuw jou
S20p eOWES | NWVA
-371dd LON &'

‘web|jeuwe
[elusp sasn eowes

ANVATI3IL &1

VY Xauuy JO | 1ed
ul pa3sl| syonpoJd
pappe-AindJaul
Syjodwl eowes

ANVAFI3S L't

'S1oNpoUd
pPa|qUIBSSe Ojul
s1onpoJd psppe-Ai
-NdJaw JO uoljelod
-JODUl JUBABId S'1r

'IN0O 189S suolsinod
YllM ©DOURPIODDR Ul
|| 1ed ul syponpoud
pappe-AindJaul 40y
saJnsesw axe| ¢y

“(0zoc s!'v xeuuy
4O | 31ed Ul paisi| Al
-1U8.4INd $30NpPO.Id jje
10) e3ep 1no-aseyd
[9JON) ‘pPalI0ads
21ep 1no-aseyd ay)
Ja}je v Xauuy JO |
Hed Ul pa3sl] s3on
-poud pasppe-Aind
-JoW JO Ju0dxa Jo
Joduwl ‘euanjoejnuewd

aU1 JqIyoid L't

Xauuy ayj 4O
[l 3ed ul ps
-1sl| s3onpoud
pappe-Aind
-JaW Jay3io
JO 8sn ay3
umop aseyd
03 uaxe] a9
0} sansesud
1IN0 S38s pue
‘| Jed v xau
-Uv Ul po3si|
sjonpoud
pappe-Aind
-JaWl ulen8d
JO s831ep 1no
-aseyd pall
-108ds Jaye
apeJy pue
2Jnjoejnuew
941 s3qiyoid

s1onpoid
pappe-Ai

-NJJBN
¥ 9PV

UOIJUBAUOD ay3 Y3IM 2oUer(|dUIOD ainsua
03 pado|oAsp JO Passalppe aq 01 Pasu 1Y)
sjoadse Aoljod 4o Aiojenbad BulpueisingO

(saJinsesw AJoie|
-nBaJ pue Aoijod juess|al
0} @dUalJajal pue 9)11])
2oe|d ul saunsesud
Aiojeinbal pue Ad1j0d

eow
-eS 0] 82UeAS|oY

SUoIS
-INOJd JO Adewudng

uonduosag

sy
uon
-UBAUO)D

(pPaNuUUOD) sdeo) BululeUIDY PUB 92B|d Ul Sainses|y Aloleinbay pue Ad1j0d




Z Xauuy

Il 3ed v xsu

-Uy Ul 1IN0 18S SUOISIAOCJID 8Y1 YlIM 9DURpPIODD. Ul
webewe [ejusp JO asn ayj uMop aseyd 03 sauns
-ealWl 93] O] PasuU ||IM BOWES "uieb|jewe [elusp
91SeM 109||0D 01 sdeJl 81sem pabeuerw asn 01 pue
Yiim paddinbs ag 03 sai3l|ioe) Juswiesl) |ejusp
aJInbaJ) pue SWalSAS Jajem a1sem 03 saisem web
-|ewe [ejuep JO 864eydsip 8yl Moje 10N (8002)
10V JudWabeUR|\ 921N0SDY J9IAA SU3 UIYIIAA
'90UBJJ0

ue Bul}WuoD aJe beq dlse|d Aue speJy ul buisn
JO BulA|ddns ‘Bul||es ‘Buiangliisip ‘Bulljodudl 8soyl
AgaJiaym ¢|0Z pepuaule se suollenbay (sbeg
2135e|d) 3571 @Y3 sl yoeoddde siyj Jo sjduwexs uy
'selsem (39A) 10U e Ps||0J3u0d 8g 03 S3oNPoId
93 S |10Z VINM 24l BIA S|0J1UOD JBAO SabeiueApe
aney Aew yoeoudde ue yong s1onpoJd pappe-Al
-N2JaWwl 03 paljdde 8g P|NOD pue aJnieu SAISUS}JO
JO SNOIXOU ‘snoJabuep e Jo sadoueisgns igiyold
1O |0J3U0D 03 suolie|nbad Jo) sMmojle 6861 (3ST1)
10V JudwWUOoIIAUT ASAINS pueT 8y] ‘A|BAIJRUISY Y
"UOIIUSAUOD) Byl

1O || 1ed V¥ X8uUy Ul 1IN0 18S Se w0 paleinsdedous
S}l 0} web|ewe [ejusp Jo Jodudl ayj 30143sa4 O3
pUB UOIIUSAUOD) 8Y3] JO | Jed V Xauuy Ul pa3s||
sjonposd peppe-Aindisud Jo 3Jodull 8yl 3giyosd
0} suesWw |elnuslod e aplAoid suolIsIAoId 9S8y |

s3onpo.d
pappe-Al

-N2I9
P 921V

UOIIUBAUOD) 8yl YlIMm aoueljdulod aJnsus
01 pado|aAsp JO PasSaJppe ag 01 paau eyl
sjoadse Adljod Jo Alojeinbal bulpueisinQ

(saunseawl Aioje)
-nBaJ pue Adljod juens|al
0} @oUaJajal pue 9j31])
ooe|d Ul saunseaw
AJioje|nbau pue Adljod

eoud
-GS O] 20UBRAS|oY

suoIs
-INOUd JO Adewuing

uonduossq

S
uon
-UBAUOD

(paNuUIUOD) sdeo) BuUlUIRWSY PuUe 82B|d Ul Sainses| AJojeinbay pue Adijod

L0



Minamata Initial Assessment Report for Samoa

'Sessa00.d
aAIleUIDY B 88J)-AJNdJoWUl JO
A3lligeln pue Ajljigeans sy
pue 434g/1vg 4O Jusuwissss

-Se ue BUIPN|OUl JUBWISSOSSY
joedu| [ejusWUOIIAUS O}
109/gns aq 031 (UOIIUBAUOD
e1ewWweull) || 1Med g Xauuy
Ul P83si| 8s0Y3 ‘01 pajiwl
10U INQ ‘Se yons ‘sassed0.d
AinoJdsul Buisn sai1l|10e)
J9430 ysijgeiss o3 sjesodoud
aJInbaJ pue (UoIIUSAUOD
ei1euleul|n) | 14ed g xasuuy
Ul pa3sl| sesseo0.ad AunoJaud
BuiIsn salll|ioe] |el1IsnpuUl JoJ
1UBSUOD JUBWdOBABP MO||e
Jou :(LO0T) suoie|nbay
puUe 10V VIANNd 943 UIUIIAA

"UOIIUBAUOD BleulRUI 243
Y3IM 3D1JU0d 8y3 Jyb1iybly
PINOM JUBUISSSSSE Ue YoNg
‘Juein|jod |PJUSWUOIIAUS
JO jueUlweluod Aue Jo
abJeyosip 8yl Wody buisie
syoeduwl asiaApe (J)GY 8g
Aew aJayl aJiaym siosfoid
Ul JUSSUO0D JuBWdo|aAsP
BuIpIACId JO UOIIPUOD € Se
JuBsWIssasse 1oeduwll |ejusW
-UOJIAUS 0O} SeplAoid 0.
8yl "Aldde p|nod $00¢ 1PV
juswabeue ueqin pue
Buluue|d ay3 JO suoisiAnod
‘ssed04d AundJsw e buisn
A11|10€) BulINjoeNUeW e
ysi|gelse 03 sjesodoud

JO U A|2yI|un ay3 u|

Ss9sss20.d
pulinjoeinuUeul
yons Buisn san}

-1|10.) Oou sey
BOWES | NVA
-37134 1ON

"uolleWwIoO)Ul 1U0d8l ‘sBl|ioe)
yons Aue uloJ) sesesjal pue
SUOISSIWS 82oNPaJ 01 SaUNSs
-eaW &¥e] ‘S9sse20.d Yyons
Buisn seNl|Ioey AJIUsp| 'S

'2J9U1 Ssuolisiroid syl

UM 8DUBPI0IDE Ul g Xauuy
1O || 1ed Ul paisl| s&ssed0.d
Ul spunodulod AindJaw Jo
AIN2JBW JO SN 8y) 10141S
-9J 0] sainsesw a¥e| $'G

‘PalIoads seiep 1No

-aseyd ayj Jslje g Xauuy Jo
| Jed Ul pa3si| sessed0.d Bul
-Jnjoejnuew syl ul spunod
-Wod AundJswl 4o AundJaul
40 38sn 9yl JIqIyoid ¢'S

‘'Spunod

-Wod AJndJaul Jo
AJnoJauwl BulIsn S8sse0
-0Jd BurINi}oeiNUEeW
JO JuswdolaAap ay3 So
-BeInoosIq "sesssd04d
puliN1o_INURW JB8Yl0
ulelI8d ul spunodulod
AinoJauwl pue AinoJsul
JO 8sN ay3 9dNnpal 03
uex e} 8q 03 sainsesw
1IN0 S18S pue pasn
aJe spunodwod Al
-NoJaw Jo AundJsul
U2IyM Ul S8s58200.d
BulN}oeiNURU Ulr1Iad
‘sojep jno-aseyd pall
-109ds Js1je ‘s31g1yoid

pasn aie
spunod
-woo AJ
-n2JawW 1o
AindJaw
Yyaym ui
sassas0.d
Burinloey
-nuep :§
S|Py

UOIJUSAUOD 8y}
YiIM adouelduwod ansus 03
padojaAap JO PassaIppe aqg
0} poau jey)] syoadse Aoljod
10 Adoje|nbal BuipueIsINO

(sainsesud K10l
-e|jnBaJ pue Adjjod Juensi|al
0O} @dUaJajal pue 9j1l])
2oe|d Ul seunsesuw
Al1oje|nbal pue Ad1jod

eowes
0] 8oURAS|9Y

SUOISINOIH JO Adewuing

uonduosaq

sy
uon
-USAUOD

(paNuUUOD) sdeo) BululeUIDY PUB 92B|d Ul Sainses|y Aloleinbay pue Ad110d




Z Xauuy

"UOIIUBAUOD
ay1 01 Juswpusue
AQ peppe syonpoud
pappe-Aindisul Aue

0] Uolle|aJ ul suoin
-duwsxs Jo uondws
-X9 Ue J0J Ja1sIbal
03} 8S00YD P|NOD
POWES Y Xauuy

ul s&1ep 1no-aseyd
2y} wouj suondws
-X8 8JOW JO 8uU0
J0J J91s16aJ4 10U pIp
eowes ‘Aled e bul
-Woo9g UQ 'HONVA
-3713d A3LINIT

‘g Xauuy 01 JUsWpuswe
AQ peppe ssed04d Bulinioel
-nuew Aue Jo Yy Xauuy 01
Juswpusuie Ag pappe 10N
-poJud pappe-Aindiaw Aue
JO 8sed ayj ul () 40 ‘Ajued
e Bulwooaqg uo (e) Jaylle

g puUe  Saxauuy Ul pais||
Sajep N0 aseyd syl wo.y
suondwaxa aJouW 4o BUo
J10J Jo3sibal Aew so1e1s |'9

‘g pue
v SeXauUy Ul pa1s]|
se1ep 1no aseyd ay;

wold] suondusxs sJow

JO BUO J0J 491S163J 0]
$9121S I0J SOPIAOId

13sanbal
uodn Ajied
e 0} 9|qe
-|leAe suoin}
-dwax3:9
S|Py

UOIUBAUOD 8yl
YlIM souel|dudod aJnsus 0}
padolaAsp 1O Passalppe ag
01 paau 1eys sioadse Aoijod
10 AJoje|nbaJ BuipueisinQ

(saJinsesws Aioljenbal
pue A21j0d jueAs|al O}
2doUaJajal pue 3|11])
2or|d Ul seinsesud
Aiojeinbau pue Ao1jod

POWRS 0] 8OULAD|DY

SUOISINOIH JO Adewuing

uonduosaq

sy
uon
-UDAUOD

(paNuUOD) sdeo) BululeUIDY PUB 92B|d Ul Sainses|y Aloleinbay pue Ad1j0d

I~



Minamata Initial Assessment Report for Samoa

‘Pays|

-geise o9 ybiw san
-IAI30R YONS YdIym
UO S824N0SaJ UMOUY
Oou pue Bululu p|ob
9|RDS-||RWIS JO [BueS
-11Je OU Sey eowes

LNVATT3d LON

‘|apew ssaJipboud

M8IABJ puUe ue|d S} JIWgNS
"D XBUUY YiIM 8dueplodoe
Ul uejd uoljoe |euoljeu e
Juswis|dull pue dojsAsp O3
pue AJ03114493 Sl Ul Juedijiu
-BIsul ueyj a1ow Si NOSY
saulwJeIap Ajied ayi 4l el
-Je12409S 8yl AJllou o] ¢/

‘Buissedoud pue Buluiw
YoNS WOJ) JUBWIUOIIAUS By}
0] Soses|a) pue SUoISSIWS
pue asn AJndJaul a1eulwi|a
‘B|qISea) alaym ‘pue aocnpal
0] sda3ls axe] 01 seljied ¢

'9JO0 WOy pjob
10BJIX8 03 Pasn S| uol}
-ewepbjeuwle AinoJaud
yoIym Ul buissedoud
pue Bululu pjob 8|eds
-||ews pue |euesiyie
WO} 8ses|al pue uols
-S|Ws ‘asn AundJawl
21eulWwl® JO adNpal
0] SUOI10e salinbay

BUIUIN
pl10D 8jeds
-llews pue

|euesiliy
1L 3Py

UOIIUSAUOD) By
Yiim aouelduiod ainsus 01
pado|aABp JO passalppe ag
0} paau jeyy syoadse Aoljod
10 AioienBald BuipueIsinQ

(seJnsesw Alojenbal
pue Aorjod juens|al 03
SoUsJajal pue 93] )
2oe|d Ul saunseaw
AJioye|nbal pue Ad1jod

eouwles O] aoUeA” |y

SUOISINOIG JO AJewuwns

uonduossg

S
uon
-UBAUOD

(paNuUIUOD) sdeo) BuUlUIRWSY PUe 82B|d Ul S8inses| AJoleinbay pue Adijod




Z Xauuy

‘L2 3211V Jopun Bulliodsy
[euolleN S} Ul Bulpn|oul
90 01 saJnsesw asayj Jo
SsSeJ4604d 8yl uo Jodal v
‘'SUOIJUBAUOD
|[oseg/Iuebiepn Yilm souep
-J022€ Ul [eSOdSIp 915em
PUNOS A||BIUSUIUOIIAUSD
J0J 1JodXs pue 86el01s
2JN23S ‘Uoljesedsas BUIA|OA
-Ul- paysi|gelss usaq sey
BWIBYDS |\ST 2AllRUIB) B
ue a2uo 9|gissod ag Ajuo
1YyBIw SIy| ‘se1sem pduluiel
-U0D-AJUNdJaul Buljelsuldul
JO 82130e.4d ayy dois 03 g
pInom dais 1sil V VI
3yl Ul sjesodoud 3no 3ss
0] PodU ||IM puUe SUOISSILIS
2oNpaJ 0] sainsesul

X1 01 paauU |[IM eoWweS

s|esiwsyd pue
21Sem snopJezey Yiim |esp 03 soe|d
ul and usaqg aA_Y YdIym SHJoMauuel)
Auew ayj JO auo S| pue d1j10ed ay3
Ul JusWwsbeueWw 81sem pue |ediwayd
Jadoud Jo souel odwll ayl sauljano
(SZ0z d1ided J8ues|d) s¢0z-910¢
ABajells Juswabeuep uolinj

-|od puk 31Sep\ [euolBay dljioed

'SJ911eW 9Say] JO Uolieisiulwpe
a1 JoJ saunpadoud ysijgeiss o3 pue
eouwes ul YJom je ajdoad Jo alejom
pue yiesy ‘A3ajes ayi JoJ uolisiAoid
ew 00z (SHO) 1V Alsjes pue
Yy3jjeaH ‘uonnednaoQ ay| ‘9o130eid Jo
SSPOD pue spJepuels yijesy olgnd
pue [e1UBWUOIIAUS ‘UoIle|NBal aJe
10V 93 Japun s|ge|leAe aJe jey)
swisiueyosw ay| ‘eisem AindJaul
pue syonpoid AundJsw ‘spunodudod
AinoJauw pue AinoJauwl JO |esodsip
pue uonNQUISIP ‘©6eJ031s ‘9sn ‘uoiie]
-Jodwll 8yl a1e|nbad 01 pasn ag ued
0L0Z 10V Juswabeue 91Sep oy |

‘uoneJauIdUl
91SeM 'd XBuuy
ul pPa1sl| sallob
-9182 92JN0S
38y} JO auo Ajuo
UIY3IM S824N0S
julod sey eow
-BS '3ONVAL
139 d3LIWIT

'S82JN0S JueAS|a.
WoJ} SuoIssiwe JO Ai0}
-UsAUl Ue ysijgedsd /'8

‘Aied

1243 JOJ UOI3UBAUOD 8y}
1O J'I'S Ja1je suesk g ueyl
J2}e| OU S824N0S MaU J04
SUOISSIW® 8oNnpaJ pue

|0J1U0D 01 43g/1Vv4g 1O
asnN 8yl saJinbay '8

‘ue|d |euolleu

B UIYlIM SBu0DIN0 pue
S|eob ‘syebJe] aledaid
Aew 1| "'SUOISSIWS |0J3U0D
0] SaJnsesul axe1 01
X8UUY/ Ul paisl| salloba
-1e2 93 JO SUO UIYIIM
S92JNOS 1ulod JueAs|a.
UM sailied §°8 ‘'8

$92JN0S julod
ule3ed oy
aJaydsoudie ayj
031 spunoduod
AinoJawl pue
AJndJaw JO SUOIS
-SIW® seonpal
pue S|0J3u0D

suolssiwg
18 9IMY

UOIJUSAUOD 83 YiIm aoue
-1|dw02 aJinsus 03 pado
-|2ABP JO passalppe ag 01
paau 1ey) syoadse Aoljod
10 Aloje|nbald BuipueIsinQ

(sainseawl AJojenbal pue Ad
-110d JueAS|9J 01 8dUBJBjJ pue 3)11])
2oe|d
Ul sednsesud Alole|nbad pue Adljod

eowes
0] 22UeAR|DY

SUOISIAOI- JO Adewudns

uonnduosag

oIy
UOIIUBAUOYD

(paNuUIUOD) sdeo BuUlUIeWSY puUe 82B|d Ul Sainses| Alojeinbay pue Adijod

o2



Minamata Initial Assessment Report for Samoa

‘KloA13oadsal

L PUB {7 S9|211Y Japun
UM 3[BSP 29 [|IM Sans
-SI 9S8yl "8jl| JO puUS je
|esodsip pue jususbe
-uew Jiayl Yenoiyled
ul ‘pue syonpoud ps
-ppe-AindJaw JO asn
9yl WoJ} aslie a1ep

01 PaljiUsPl SOSes|ay
INVAF13d LON

S92JNOS JUeAS|B.

woJ} sases|al Jo AJ0]
-USAUl UB YsI|gel1sHq 9'6
‘ue|d |euolzeu

e Ulyllim Ssawodino pue
S|eob ‘syshuel aledsud
Aew 1| ‘seses|al |043U0D
0] SaJnsesw el pue
SalJ0Ba1ed 82JN0S JuUlod

JueAs[el AJIUsP| §'6-2°6

UOIFUBAUOD
ay3 Jo suolsirnoid
J9Y310 Ul passalp
-pe 10U $824N0S
julod Juens|au
WOl J23em pue
pue| 03 spunod
-0 AundJawl
pue AindJauw 4O
sases|al seonpal
pue S|0J3u0D

sasea|ay
6 9PV

UOIIUSAUOD 843 YlIM adue
-1|ldw02 aJinsus 03 pado
-|2ABP JO passalppe ag 0
poau jey) sjoedse Aojjod
10 Aiojeinbal BuipueIsinQ

(sainseawl
AJoje|nbal pue Adijod juea
-9|9J 01 9oUsJajad pue 93] )

2oe|d ul saJns
-eaw Aioie|nbal pue Ad1j0d

eouwes 0] 8oURAD|DY

SUOISINOI- JO Adewuung

uonduosaq

a1y
UOIIUSAUOYD

(peNuUIUOD) sdeo) BuUlUIRWSY PuUe 80B|d Ul Sainses| AJoleinbay pue Adijod




Z Xauuy
‘ejepleje|
1e A11|108] JO3eIauIdUl 81SeAA
yiesH ayj je uoljessuidul 8404
-2Q 96rJ03S |eul} JOJ SSDIAISS
U0I1309]|0D 935em aieAld A
'2beI01S WiISlu| 18| : Aen! 9
09108]|0D aJe 81sem web|ewe
Uo 32134V 3Y3 Japun uol} uol} Jsuuew Aind
|[elusp pPasn pue s|elA AundJsul
-0k JOJ podsuU 8yl 81eINgO 'S9DIAISS | -UBAUOD |8Skeg ay) Joapun | punos Ajjejusud | -19w 9)sem
POSNSIP BUIPN|DUI 83SeM [eD]
P|NOM SIY| ‘W04 paie|ns Sl B SIUL Ul SoUBISISSE |[ejusp Sl Ul wepbjeue pado|aAsp aouepInb -UOJIAUS Ue Ul | ueyl 18ylo
-deous s3}I 0] web|eue UcmZ@c_c_@ :Mu_c - pm. A |ejusp JO uoljeledsud jueAs|al Aue Junodoe usyeyspun si| ‘Aundssw jo
|erusp JO 8sn ay3 10141sal _MB co _ cmvop_m_ _cMEuomvSﬂ. U] Ul 8sn 4o Aund | 03Ul Bue) ‘¢'Ql 03 Juens | asn Joj pspusjul | abelols wi
01 8Q pP|NOo ue|d 1eyl Jo o AISIUl . 5 .ﬂmp\s co c@._ mM -JawW JO syjunowe | -und paidope aq 01 Ssaul| spunoduwod AJ | -193ul punos
108dse sauQ ‘webjewy upwﬁ wucm_\p,_m;mwb__mf powpucm.woC [|eWS S2403S eOWIRS | -3pIND YIIM 3DURPIODDE | -NDJSW pue Aind Ajjequaw
elUS g UMOpP Buiseyd uo . ; Ul paysi|gelss sI 8bel0ls | -Jawl JO 86el0ls -UOoJIAU
| Wum 1O _ocmo__ mMnm_u TN S0P $59004d UoRIRAXS pue JONVAS S AR r.c__wwgc_._mwp wLJmc .p ) mu_ mmecp 0L ® u._ ._m_
¥ S92V 404 Ue] _ BuUI||ly ‘Uolesedaid sy BULINP ojul eyl 3 C0L| dui eyl 3 ‘0L 3PhY
-9 O3 pPasuU ||[IM eouleS
Jnoden AundJsuwi jeyj os web
-|leuse |ejusp JO asn pue uoly
-ejedaud Jadoud ay3i Ul pauiel)
usag aAeY JIUN YijesH [ejusd
[euoneN ayj ie sysiusd
UOIJUBAUOD 8y} Yiim aoue (seinsesw
-1]dWw02 aJinsus 03 pado AJoje|nBal pue Aojjod juea .
-|9ABP JO passalppe aq 0} -9|8J 0} @dUaJajal pue 831l ) eowes 01 adueAs|ay SUOISINOIH JO Adewdwng uonduosag co;cm_i.woM

pa9u 1eyl syoadse Aojjod
10 Aloje|nbad BuipueIsInQ

o2oe|d ul saJns
-eaWw Aioie|nbeal pue A2110d

(paNUUOD) sdeo) BululeUIDY PUB 92B|d Ul Sainses|y Aloleinbay pue Ad1j0d

121



Minamata Initial Assessment Report for Samoa

‘Saijljioe) pue uon
'S}oNpoJd yons Jo jusuisoe|dau
Sa2110e4d Jusuiabeuew alsem 03 bulieal spJep |esod | -UsAuUO)) |8S
PUE SoUBUSIUIRW BUj Ul pebebud uel1s yijesy ol|gnd pue spJepuels [e1usuIUOIIAUS SIp puUNoS | -eg @ IM
550U J0J S19NPOId PeppPe-Ainoiew 1S Yijesy oljgna p piepuels el ! PP d =241 yil
1IN0 S18S || UOI109S OLOT IOV juswabeuel 91Sep Allejuaw | A3UJo4JuU0D
pue AindoJauwl 81sem JO Buljpuey ajes
wiepbjewe | -UoJIAUS J0OJ Ul jesodsip
2yl Ul BululeJl JoJ syuswadinbal
SEABL (67 15 516 SL3 WUEL: ‘puUBEaZ MBN pUR BI|RJISNY JO | |R1UBP pUR | JO PaMmole | punos Ajel
P _ o uoI13deoXe 8yl YlIMm Sa3eis pue|s| D1j1oed Jayio 03 pa syonpo.ud asn e Joy -UBWUOIIA
-}J0dXa 8Q 10U P|NOD S81SEeM ‘UOIIUBAUOD) lUebIe appe-Al asnaJ Jo | -us JoJ A|e
'se3sem AunoJsul JO a6elols sy} : IO PI : " D! oM POPP P I Al
By Japun |esodsip punos A|je1UsUWIUOIIAUS JO) | -NdJaWl JO pawlie|oal | -uolleulsiul
JOJ S8111|108) pUNOS A|jeIuUsWUOIIAUS
Sal131[108) BUlABY puUE JUSSUO0D S} BulpIAcid 83e3s |esodsip ‘Po|0ADd8l | paliodsuel)
JO JusWwysl|geisse ayj Jo4 apiaoad S9]1Sep\
Buioduwl ue 03 ai3sem AindJaw JJodxe Aeuws eowes 2yl WwoJ} | ‘paJsnodal AlUuo pue
19211081 d JUBWUOJIAUT JO SBPOD) Sil AindJs
W - SUl Uil puisiie Ajuo (g ‘PeMo||e 11 I51
P LO0E) =1 el S5 SR, ‘PalIgiyold aue (Ssuoijiusp ||| pue | sa)sem Jauuew sasn Joj LRI
SaeEm BIos XoUUY |2Seg Ul Pa3SI| S91SeM Se pauljap) 81sem sno AinoJauwl | punos A|je3 P8J8A0D8.
’ -pJezey JO S1Jodwil ‘UCIIUBAUOD) IUBBIRAA U3 Japu sebeueul -USWUOUIIA AjUo YJsu
ledipiunwi [edasushb wodl ‘syonpodd P 43053 : H o S SRR IR _ |
eouwes -Us ue ul | -ueu punos
pappe-AiNdJau a3sem Buipnoul
‘(SUOIIUBAUOD INVA | pabeuew (e | Ajjejuswiuo.
'S93semM AINOISW JO JuswUIeas) pue luepdie ue |aseg aya bunusuws|duwN((z)(|) ‘S| 91Sem IAUS Ue Ul
U0R08)|00 Slesedes pue uoieledss co_ om_ w>_o _m . vg bo} .cmEmeE_w M m_mm: e .\C.JQEE . @@mcm&.
U1 8JiNbay 1519y OUO BB.||IA 1199S) 0LOZ (VIWM) 10V 3 W 91seM\ P
2yl ybnoJyy uolle|siba| |euoiieu ul paielodlodul eyl os aJe S81sem
pue 357 2yl Ulylim Asessadsu se
S N o1 Ul 2Je SUOITUBAUOD 8583l JO SUOISIAOJID Y| "'SUOIIUBA saJnseaw AinoJauwl
P el s B SR -UOD IUBBIBAA puUe |[9seg 8yl 01 Alied e S| eowes 9jedosdde | 1eyl seansug
oxel ¢l
UOIJUBAUOD @ I
H 2 OU (saunsesw AJ10) SUoIS
2ouel|duw oD aJnsus 01 pado|aAsp JO eouses 0l 301y
55SBUPDE 54 01 BOSU 18U S155dse -e|nBal pue Ad1jod JueAs|al 01 adUaJajal pue 9|1l ) oUBASIS -INOJd JO uonduosaq LOIUSALO
P PPE 89 01 p e 51 2or|d Ul sainsesud AlolenBad pue Adlj0d I°d Arewuunsg H 2

Aoljod Jo Aiojeinbad BuipueisinQ

(panuUoD) sdeo) BululeUIDY PUE 82B|d Ul Sainses|y Aloleinbay pue Ad1jod




Z Xauuy
‘PepuUsW 'So1sem AundJswl apn|oul 03
-WODaJ SI S|ela1_UI YdNS Uleluod | pepuedxs a0 p|N0d 1eyl 91sem snopJlezey pue s|ed
1By S91IS puUR ‘91SeM SNopJezey Jo | -IWsyd 10 WaISAS Buioel] e padoaasp sey JYNIA
sepIolisad/s|eslwsyd snop.iezey
uleluod JO 84031S 1Byl sbulp|ing 03 'S91SeM Uleled BuljoAda) pue Buliel
uolle|ad Ul @2130eid [eiuswuodIAUg | -edsas ‘Bisem JO BuluIng usdo BuUIldlIIsal ‘9|dwexs
JO BP0D e JO JUBWdo|aABp 8y | 404 ‘Ul BNjeA a|geJdapisuod Ajjelnusiod Jo jusulsbeb VSRR
'SUOIIdUNY | -UB AJIUNWWOD JO suesW & aplnoid Ayl ‘Yons sy e _.wmmm_
JUsuWisbeueU 91SeM JIay] JO s1oadse | “JUsWUOJIAUS 8] pue se2Jnosal |eJnieu Bulydosioud VB R
0} JueA8|aJ 82130Le4d JO SBP0D pUe | ‘UoIjeliuesS pue aualbAy se sialjeuwl yons o3 buije|al B_ELou_c.oo
SaullapINB ‘seunpad04d Buljesado | ul (SUOISIDBP Bullssw) ,0uojebnl, Jo (Ss|nJ |eausul c__ o
“S9|NJ 9soduwil pue axeuwd 01 SJ0l | -epuny) .aeAeejebie), axeud Aay| ‘sebel|lA Jisyl JO _9_50m >__.E
-eJjado a1sem panoisdde Buimole | abesn pue woisnd ayl Yiim adueptodde Ul Aoyl USLILOIIA e
¢ UOI108S Jopun UOI1RISPISUOD | -Ne pue Jamod asioJaxa 03 (Sia1yd JO [1IDUN0D) OUOH s e @wo_o_ e
01 81semM AundJaul 92NPO0JIUl OF « | 868(|IA 3yl Siomodwa (ZLOZ) 10V ouo4 abe||IA 3y |
-ind ay3 TLL 9PIMY
‘AinoJswd JUoJ
104 Jdaoxa
SpJepuels yijesy olgnd Jo [eiusw '$109(0J4d JusWdO|BASP 8JN1DNJISeIIUl LU0 SLEIUNEE
-UOJIAUS pUSUIE JO 92NPOJIUI O « | BUISLIE S$108JJ8 [PIUSWIUOIIAUS SSIBAPE 9186111W JO _m.cozm.Eg
(Z'LlL MV) 'spunodwod AindJauw Jo PIOAR 0]} PBMO||04 ©C 03 SaJNPad0.4d pue spoylaul U .mmobm
AJN2JaWl YiIM paleulueiuod Jo ‘Bul SUlJSp dd110BId [PJUBWUOIIAUT JO SBPOD S}l pue _owt.oo_mcmb
-UIP1UOD 4O BUNSISUOD PUR 91SeM Se 00¢ 12V uswabeuel ueqin pue bujuue|d ay | O (5
PaJ9PISUOD S308[QO JO S8ouURISgNs
JOJ ‘UOIIUSAUOD) |BSeg a3 JO Salpoq ‘|lesodsip
YlIM UOI3eI0ge||0D Ul ‘'dOD 2yl AQ | pue jiodsuel] ‘ebelols ‘esn ‘ainijdoeinueud Jisyl bul
paulyap Ajjuend 4o Jusjuod Aund | -pNoul ‘sedueisgns snopJezey Ajjeizusjod pue sno
-JoW JO SP|oysalyl 91e10diodul 0] « | -pJezey sbeuewd pue [041uod (11N(D)GE UoI10as) elje
:UonIpPe Joulw JO JUsWpuUsWe J91ul 01 JYNIA JO suonouny [edipunid syl 1IN0 $18S
aJinbai Aew 0LOZ VINM YL 6861 (3ST1) 319V JudWuUOIIAUT ASAINS spueT By |
HORUSALOS 843 HiM (sainsesw AJo} SUoIs
aouel|[dWwod ainsus 01 Pado|aAsp JO eowes 03 DI
0o5SBIPPE 60 0] POBU 18U S1oadse -e|nBaJ pue A21j0d JueAs|al 01 adUaJajad pue 91l]) ooURAG[oY] -INOJd JO uonduosaq LONUBAUOY
2or|d Ul seunsesud AloleinbaJs pue Ad1jod Alewuunsg

Aoljod Jo Aiojeinbad BuipueisinQ

(panuUoD) sdeo) BululeuIayY PUE 82B|d Ul Sainses|y Aloleinbay pue Ad1jod

123



Minamata Initial Assessment Report for Samoa

‘S|ed21udayd JO Jusuisbeuerul
9|geuIeISNS 8] 92J04US JO JOJIUOUI O] YJOMBUILRI)

Jauuew
Aloje|nbBal BUIdO|SASP puUe S|edludsyd JO Jusuisbe
punos Aj|el
-uUeuw a|geuleisns ayl buldoueyus ‘@3sem |edludayd Jo ‘Pajeu UOUWILOIIA
juswileal] Jo |esodsip ajes ayl BbulAoidudl ‘Sjediudayd -luejuod Us U _c_
O uoliedl|dde Jo uoljesl|iin aAll0a44e a3yl uo Ayoeded 2q Aew _
4 11edl| 1nesi|n 13094}9 943 2]l 9 pawWIoyIad
BUIP|ING ‘S|E2IWUBYD UO SSaualeme Bulsealdul :opn|oul pabeuew 50 01 So11s
SOA1308[Q0 S} ‘|esodsip 81sem pue asn ‘UuoiINgliisip S| 9)3sem 5] O3 Bk
yons Ag | spunoduwod
‘96LeJ03S ‘Uoileliodsuel] QuUsWSIND0dd - 3|0AD-34l| | S48ym Sa3IS
J1I9y3 BulINp sebeis snoleA syl ybnodyl sjeaiudsyd ‘uoljeul pesod st - Aindiou Jo
‘uoljeul _ : ) _ o aonpal 03 | Ainoiswl AQ
[|e 4O JuBWabeurW 8|geuir}Isns ayj J04 YJoMmaude.] -Wwejuod
-Wejuod Jayping jusaaid o3 djay SUOIIDY Z'ZL pajeulue)
010rJ-9p B S8pPIA0JICD 1| JusWwabeurW S|EDIWBYD Uo | AundJauwl 0}
PINOYS || 82134V Jopun pasod oM < T T———— ) . — -UOD S91IS JO | S9}S pajeu
-0Jd SUOI}Oy ‘SuOoljeuUluIRIUOD d A P R A 9 ‘Spunod | jusudssasse -lwejuo)
-800¢ Adlj0d Juswabeue|y |[ed1way)d [euoleN 0} UMOUX|
0] 8slJ 9AIB Aew pue ajenbspe <l 5UOU -wod AJ pue uon 12l 9PIMY
10U aJe sa1sem AunoJawl Jo |esod ) -NoJaw Jo -eD141uspl
‘uonendod uewny ayl pue salis
-SIp JOJ Sjusuwisbuelle Jusiin)d AinoJdsul Ag a2y} 404
JO Y3jeay ayj pue s82Jn0sal [ednieu Sl pue jusuduod | |eloJaududod
pajeulue) saibalells
-IAUS 8Y3] 0] sjoeduwll 8SJaApe juaAald 01 paJolluow pue |en}
-UoD sa1Is sdojera(
pue paubissp ‘pauue|d J811aqg g ||IM JUSUWUOIIAUS | -SNPUl M4 BUISSossE
}INg S,eouwes jey) saijels Abajelis ay| ‘uoljeuiwe)l | sey eowes c_m 5UIA
-UOD JusA8Jd 01 81sem snopJezey pue |ealusyd Jo TONVA _wcw _ L.ouF
uoneNbal pue Jusuwsbeuew Ja11ad ay] sassalppe -3713Y .M\A@wﬂ.mbm_
20UBI|IS8Y [eIUBSUIUOIIAU awoo1N Aay ‘eoul
[1sed |83 INUF &L INO Sds A9 AT LINIT sjendoidde
-eg JO Juswdo|aAap 8yl J0) deus peod |euolieu ayl e dolon
SI (SdS) eowes Jo juswdojarad ayl Jo) ABaiedis ay | 5 __
'Ll20C-/10¢ eowes jo juswdo|anaq ay3 10j ABajens bk
UOIJUBAUOD @ IM 2oueldulod
& 0 oUWl ! (sainseaul Suols
2JNSUd 0] PadO|BABP JO PBSSBIP eouwes 0} DIy
Alojeinbal pue Ad1jod JueAs|al 03 sdusJiajal pue a)3ll) -INOJd JO uonduosaq
-pe ag 01 paau 1ey) syoadse AD| aouUeAB|aY UOIIUBAUOD
2oe|d ul sainsesul Alolenbad pue Adljod Alewuing

-|od 40 AJolenbaJd BuipueisinO

(panuiluod) sdeo) BululeUISY pPUE 80k Ul sainses|y Aloieinbay pue Ad1jod




Z Xauuy

‘uoesadood |poluyoa] pue Buip|ing Ajloeded paus
-YibusaJls pue dljjes] |euoiieudaiul (eba||l pasesdosp
‘S9OURISNS SNopJezey 03 8JNSodxXa WO} SYSI PaoNP
-9J ‘UOI1eWIOJUl PUEB 8BPa|MOUM PBRACJIAUIL ‘S[EDIWIBYD
JO 82URUJIBAOL parosdwll 8yl ybnoJyl suop ag p|NnoM
SIUL "0Z0¢ 4eaA ayy AQ paziwiuiw 8q 0} oM S|edl
-Wwayod 4O Uo3oNposd pue asn 8yl WoJd) JUSWUOIIAUS
943 pue Yyijeay uewny Uo S10941o 9SJI9APe JURDIIUBIS
Agalaym Juawdojerad ajgeureisns uo Jwuins PlLIOM
Y3 Woly uonejusws/dwy Jo ueld bingsauueyor ayj
1O |e0b poalbe syl BUlAsIyde aAaIyde 01 SIND 8yl JO
uoljejusws|dull syy 83e3ljioe) 03 Ajuewlid st 4ISN 8y}
JO SN2o0J a8y -ue|d uonejusws|dw] WDIVS |euolieN

se1IS pajeu
-lweljuod
:ZL 21UV

UOIIUBAUOD) 841 YiIm adoueldwod
2JNSUD 0] PadO|aABP JO PBSSaIP
-pe ag 03 paau eyl sjoasdse Adl
-|od 40 AJolenbaJ buipueisinO

(sainseaw
Aiojeinbad pue Ad1jod jueas|ald 03 8dualajal pue 93] )
2oe|d ul sainsesul Alojenbad pue Adljod

pouwes 03
ooURAD|DY

Suols
-INOJd 4O
Alelduing

uonduossg

aPIUY
UOIIUSAUOYD

(paNuUIUOD) sdeo) BuUlUIRWSY PuUe 82B|d Ul Sainses|s AJoleinbay pue Adijod

L0
AN



Minamata Initial Assessment Report for Samoa

‘Joddns 1e6png |edaie)

-13jNW JO |BJa1R|Ig PUR D13SeWOopP
U30Q 1084338 03 pue joedul! Jiay}
SoUeyus 03 ‘sisbJel pue s|eob
Ods 92yl Bbuilesuwl 01 pJebal Yim
s|jesodoJd seouwes Buipn|oul
‘SeIbo1e41s pue saldljod [euoljeu
JueAs|aJ 01 pasodoud suoljoe
a3 »ul| JO 83eJ0di0dUl 03 8|qIS
-s0d JsABIBYM HB8S |[IM BOWIES
"eowes Ul UOIIUSAUOD ay3 Jusu
-9|dwll 03 paJinbal aJe jeyy sue|d
uol3oe JoJ s|esodold aulano 1no
s}os 1Jodad sy 4o 9 Jusrdeyd

‘S|eDIWBYD pue
91SeM snopJezey Ylim |esp 01 aoe|d
Ul Ind usaqg aABY UDIYM SHIOMBUIRIY
Auew ay3 JO 8UO S| pue dljIoed ayl
Ul JusWwBbeURWI 91SeM PUR |BDIWBYD
Jadoud jJo eouepiodull 8yl ssulj3no
(S20c d1310ed J9UEd|D) STOT-9L0C
ABajells Juswabeue| uoin|

-|od pue 91Sep\ [euolBay dljloed
(d34dS) @1sepnded

(VDI % d34dS) 309[0ud || INSIdd-r
¢ d33d

S92IAIDS

[elusp puUe Yijeay Yiim sIom vOIr

'sy1abpnqg
D13S9UIOP
wioJ) 3o ANy
90 ued asay}
1eyl AipAiiun s
3| "UOIJUBAUOD
o943 JO uoney
-Uswis|duwl 03
uoljelal ul so
-oUe3sWnoJID
|eloads pue
Spaau oij10ads
sey'sdls e

se ‘eowes
LNVAT T3S

S0Ur1SISSe [eDIUYDe] pue
puIp|INg-A310eded 1yoddns
01 Sswwelbold |euolleu
-J91Ul o1}108ds e pue 439
2y Buipn|dul wsiueyosw
e saysiigelsy /' ¢1-G°¢L
jusw

-9A|OAUI 10108S 91eAld
‘Buipuny [eJaje|ijnw pue |e
-J91e|Ig ‘Bulpunl d13ssWop
9pN|oUl 01 $82JNOSaJ YoNs
:UOITUSAUOD 8] 1usw9|d
-Wil 01 pspusiul SSIIAL
-0k |eUOIIRU JO 108dSal

Ul $82JN0SaJ 9PIAOI- 'Sl

uon
-USAUOD 8y}
J0O Uohey
-Usuis|dudl
poddns 03
wisiueyoaul
[eroueuly e
Saysi|geisH

swisiu
-eyosaw pue
$824nosai
|eldueulS
iE1 9PIMY

UOIIUBAUOD ay3 Y3Im aoueldudod
2INSUD 0} PaJOIBABP JO PBSSaIP
-pe 9g 0] pasu 1eyl syoadse ADl
-|od Jo Auojeinbad BulpueisinQ

(saunsesw Aiojenbal pue Ao
-1j0d JueAB|BJ 01 BDUBJBLB pUR B1111)
2or|d
Ul seanseauws AiojenBad pue Aoijod

eowes
01 9oULRAS |y

SUOISINOIH 4O Adewuing

uonduosaq

oIy
UOIIUBAUOD

(panuUoD) sdeo) BululeuIDY PUE 92B|d Ul Sainses|y Aloleinbay pue Ad1jod




Z Xauuy
Jajsuey 'S81B0|0uUYDa] BAIRUID) e
ABOojoUYD8] pue sourlsIsse PUNOS A||BIUSUIUOIIAUS O} SS820.
[e21UyDa] aJinbaJ ||IM JusW | pue UoISNUIP Jajsuely ‘quswdolaA
‘uonisuesy

-ofbeueuwl a3sem AundJsuwl JoJ
Sjuawadinbal ayl 91e40dJ0d
-Ul 03 Juswebeueu aisem
puiAoJdWl Jayldnd Juswdo
-|9ASP |BUOIIRU pUR ST A
91SeM pue s|edIwsyd syl Jo
1X91UO0D JBPROIQ Bl UIYIIM
UOIJUSAUOD) BlRWRUIA 843
JO UoleUBsWS|dwl 8yl us
-Yyibusalls 01 buUIp|ing Ayoed
-BD WOoJ4 J14auaqg ||IMm asay |
'91SeM puUe S|eDIWBYD JO
JUswisbeuew syl BulAoIdWI
0] Po1LedIPaP Ssuies] ||ews
Sey eowes \I NVAT13d

-9p aYy3 &1e1l|10.) pue s1owold 01
91elidoidde se siaylo pue sailied
AJ3unod pado|aAsp salinbay ¢'1|

'SSOUBAII084J0
9SPaJOUl 01 S\ |N 91SeM pue s|ed|
-WBYd BUNSIXS YiIM UOIIRUIPIOOD

pue uolle adood s1ees 'sdiysiau
-1ed ybnoayl pue ‘sueswl |edaie|iq
pue |[eJaie(ilnW ybBnoayl ‘SeJiusd
[leuoibaigns pue |euoibad BUlsIxa
BuUIPN|oUl ‘SiusWwsbuelle [euoiieu
pue |edolibaigns ‘|euoibal ybnoJdyl
Jajsuely ABojouyosl pue Bulp|ing
Ajoeded Jo AJaAlep sesodold 2L

Ul S8ILIOU0D8
UM sollied pue
SdIs 'soOdt Jein

-0114ed ul ‘ssllied
AJ3unod Buldo|aa
-9p 01 9duer3sIsse
|[esiuyoel pue bul
-ping Ajioeded
sleldosdde pue
Alpuwil spiAosd
0] 91eJ8d0o0D 0]
sallled saldinbey

19jsuely
ABojou
-yo9] pue
aouejsisse
|es1uyo9)
‘6ulp|Iing-A}
-1oede)

‘Pl SIdIUV

UOIIUSAUOD
2yl yaim aouelduwod
2JNsus 01 pado|aAsp
1O passalppe aq 01

paau 1eyl syoadse
Aoljod Jo Aiojein
-BaJ BuIpuLISINO

(sainseaw
Aiojeinbau pue Ao
-1jod jueAs|al 03
9oUdJajal pue 8j31])
2oe|d
Ul saanseswd AJo}
-e|jnbaJ pue Ad1jod

eoWesS O] 20UkRAS|ay

SUOISIAOIG JO AJewiwng

uonduosag

s|oILY
UOIIUSAUOYD

(paNuUIUOD) sdeo) BuUlUIeWSY puUe 82k Ul Sainsea| Alojeinbay pue Adijod

N~
[Q\



Minamata Initial Assessment Report for Samoa

‘abueyd jusuws|dudl
0] ssausaJleme oljgnd
pue ainsodxs d1uoJyd
JIWl| 03 SeWwayos
19410 Jo AJeralp Jo
uoneulwJaisp ‘Alesss
-08U JI 84D pue juswl
-1esJ1 01 SS8d0r pue
A11oeded oinsoubelp
paAcIdUl ‘S1084)8 S
pue aJinsodxs AJeisip
21U0JYD JOJ |ennuszod
1US4Jnd JO Bulpuels
-Japun Bulpn|oul

»S1J 1e suollendod
1089304d pue Ajinuspl
0] SewwelBold pue
Sa1b6231eJ1s apn|oul
AJessaoau SUoIDY

‘synpe

Ul ebeuwep Asup pue yeay
‘urelq 03 pue sbeulep |p1e0) 03
9SIJ BAID O} PBISPISUOD S[DA)
PulpasdXe pa|dules asoy) Jo abe
-1us2dJad ybiy Moys sa31eis puels|
D140 Je|luwIsS pue Bulpuno.l

-JNS PaAl®daJ 18A 10U S3nsal
1Ng usyellspun uoliendod ul
S|aA8| AundJawl JO ASAINS pPajiullT]

‘BUIIYBI| 18943S WOoJ) sdwe|
AINdJaud BUIAOUISI ‘DDIAIDS
Yieay ul spusuwiniisul [edipaud
AinoJsuwd Buloe|dal AQ a4nsodxa
AJN2JBaW PIOAE 10} UsX ]} SUOIIDY
Juswebeueul 93sem

+ Buljpuey web|eude pue solul|d
|eIusp aJ ainsodxs [euoilednodd0o
JO 108dSaJ Ul usye] suoIjoY

'suspJng

Apoq juediiubis

ul ‘Ajjennusiod ‘Bul
-}nsaJ AundJaul 0}
2JNSOdX8 |9A3|-MO|
J1 D1UOJYD Ul pPa3INs
-2J aAey 03 A9l S!
BIP peseq-ysij e
uo uolne|ndod syl
4O @duel|a) 8y3 Ing
AindJawl 03 Aj3o8.Ip
paxUl| UspINg
9SeasIp 40 Yjesp e
payiIuspl jou sey
eoWwes "INVAI 3o

AindJauwl 03 8iNsodxa WwoJdy Buisiie
SYSIJ Yijeay Jo Buliolluow pue
jusudiesJy ‘sisoupbelp ‘uonusasld
J0OJ SaiIoeded |euolissalold yijesy
puUe [euoIINIISUl UBYIBUSI}S PL'9|

suolje|ndod

pP91081Je 10 94D pue Jusuwleal]
‘Uoljusnaid J0oJ S8DIAIBS 8JeD
-y3ijeay o1edoidde 830uold 21’9

AinoJauwl 03 ainsodxs |euol}
-edN220 UO SSWUIRIBOIH SAIJUBA
-2Jd pue uonedNpPs Paseg-sdus
-10S Juswa|dwl pue dojpAs g9l

uonesNpPs J1lgnd pue ‘uon
-ONpaJ aJnsodxs 40} syabie) buly

-}8s ‘ainsodxa AindJawl 01 Bulle|al

saulepING Yijeay paseq-aous
-10S Bunndope :BuipNDuUl *AMSiJ 1e
suolje|ndod 308304d pue Ajluspl
0] Ssulwelbold pue saibaiells
Jusws|dwl pue dojeas eL9l

Sl e
suolie|ndod
108104d pue

Aj13uspl 03
SsawwelBtold
pue saiba

-1eJ1S JO JuUBW

-9|dwl pue

Juswdolansp

93 S910Wodd

s1oad
-SV YljesH
‘9L 9PV

UOIIUSAUOD
2yl Yyim aoueljduiod
2JNsus 01 pado|aAsp
1O passalppe ag 03
poau 1eyl syoadse
Ao1j0d Jo Aioie|n
-BaJ BuipueIsINQO

(sainsesaw Aiolenbal pue Aoljod
JueAB|aJ 01 ©dUBJB}a) pUe 3311)
2oe|d Ul
saJinseaw Aioie|nbal pue A21j0d

eouw
-BS O] a0UkA9|2Y

SUOISINOIG JO Aewuwng

uonduossg

aPIUY
UOIIUSAUOYD

(panunUoD) sdeo) BululeuIDyY PUE 892B|d Ul Sainses|y Aloleinbay pue Ad1jod




Z Xauuy

"JUSWUOJIAUT pue
S92IN0SaY |ednieN
JO AISIUIN B3
UIY3IM Uoljeudolul
JOJ julod |e20)
|[euoljeu e paleu
-BIsep sey eoulesg

AinoJsul

4O sjoedwl yjjesy sy 03
JUBAS|SJ UOI1RWIOJUI [BDI60|
-Oolwspids pue [ed1B0|0d1X0]
-008 Se ||[oM Se ‘UoIjonpal
9sesla) pue SUoISSIWS
‘lesodsip punos-Ajjeiusw
-UOJIAUD puUe Juswabeuew
21sem AindJaw qusuwsoe|d
-8J JIsyl pue syonpoud
pappe-AinoJaul Jo 108dsal
Ul SJISYl0o pue suolleziueblio
|[PIUBWIUIBAOBISIUI JURAS D
pue sailied usemiaq paieys
UOIlRUIIOJUl Lo JlJausq
[[!M eOWEeS "I NVAT T3

‘S 1Y Jopun sallled BuilJodull JoJ 1Uss
-U0D 01 pJebal YllM BuIpn|dUl ‘UOITUDA
-U0D 9Yy3 Jopun aburyIxs UOIIRWIO}UI
JOJ 1ulod |e20J |eUOIIRU B @1euUbISeq /L

AJN2Jaud 0] 8iNsodxad
UM paieldosse s1oedudl yijesy Bululdsd
-UO0D UoiewJIojuUl |ealbojolwspida (p

‘AindJawl asealal 4O JIWS Jeyl S855820.d
pue salliAIloe ‘AundJaul BUIsn $8sse820.4d
pulinjoejnUeW ‘sjponpold pappe-Aind
-JoW O} 8AIJ_RUJISYE UO UOoIleuIIOUl (D

:AIN2JBWI JO S8Ses|aJ pue ‘suols
-SIWS ‘©peJ] ‘Osn ‘Uuoilonposd Jo uolieul
-Wi[® 10 uoiloNpaJd 8yl Uo uoinewolul (g

‘uolneudJojul A3

-9JBS pue |e2IB0|0DIX01028 |eDIB0|0DIX0]
BulpN|oUl ‘AiNdJaud U0 UOIjeuWIOUl BB
puUe DILOUO0DS ‘|edIuyda] Dlj13uaIds (e
:JO ebueyoxs ay) aiell|ioed /|

uon
-ejusws|duwil
SAI1084)S Sl
pue UoIlUSA
-uo) a4yl Jo
SAI1308[00 8ay3
O] 1usuliad
uol3eWIoJUl
JO 8bueyoxs
23] saiell|ioe

abueyoxs
uoljew.oju|
L1 3Py

UOIJUSAUOD
2yl yim aouelduiod
2JNsus 01 pado|aAsp
JO passalppe aq 0}
posu 1ey) syoadse
Ao1j0d Jo Aioje|n
-HBaJ buipueISINO

(sainsesuwd AJ0]
-e|jnbaJ pue Adljod
1URAS|SJ 01 90UD
-13J3) pue a)l])
20e|d
Ul sainseaw AJo)
-ejnBaJ pue Ad1j0d

eouwes 0] 8oULAD|DY

SUOISINOIG JO AJewuwns

uonduossg

S
UOIIUBAUOD

(panuUIUOD) sdeo) BululeWSY PuUe 828|d Ul SaINsealy Aio1einbay pue Adijod

129



Minamata Initial Assessment Report for Samoa

¢ ¥v

104 Z'8L Ul pe3ybi|ybly uoi
-eulJojul buiniodald pue
puaJdialul ‘Bulureuieud
‘BuUI109||0D JO SUEBW By3
apIA0Jd 0] paleadal pue
pauleiuiew ag 01 pssu
M V[l 243 Buliedsid

Ul Buiyelspun eyl se
yons ‘sesse20.4d AJOJUBAU|
's109(oud pue saibaiedis
‘so1o1j0d yons JO sjoadse
juejoduwll g ||Im Uolew
-JOJUl puUe uolleonps ‘ssau
-aJeme ol|gnd 1eyi smoj|ol
} o1lgnd 8y} pue saiu
-NWWOD JO uoliedioljied
SAI10B pue Jusuebebus
9yl WOoJj ijsusqg (e [[IMm

9l pue gl ‘Il ‘8 7 S821V
Jusws|duwl 03 syosfoud
pue saifo1e1s ‘saldl|od

‘ssulwlelpbold

SSauUaJemMe pue ydoealino
‘uolieonps Yiim pbuibebus
‘S9N AJIUNWIUIOD BUIysl|
-ge3se Ul 9|04 Juepodwl|
ue Aejd ouo- sbe||IA ay |

SSauljues|d
[EIUSWUOJIAUS S&10WOo4d
‘SBI1IUNWIWIOD 86.|[IA YIIM
puIoM QuawdoeAsd
[B1D0S pue AJIUNuUIUIOD
‘UBWIOAA 10 AIISIUIA BY |

‘SJep|oy
-9¥B1S UdaMi1ag UolieuIplo
-0D paAoJdWl pue S|O0YDS

pulabiel sewuielbold
SsauaJeme Ul ubleduwe)
eowes dn-ues|D ay3l psjow
-0Jd ‘si2118|SMBU [RIUB W
-UOJIAUS Ajyuows saysljignd
‘Ae ssauaiemy 91SeAA |e
-nuuUe ue soddns IYNIA

‘|z WY Jepun aie
-ludoidde se z'g|
ul pa3ybIyBly uon
-ewJojul syl pod
-9J pue jaJdJsiul
‘urejuleud 109|100
01 Wa3sAs e dojaA
-9p JO wWsiueydauwl
BuUnsIXs ue asn 01
posau ||IM eOWES

INVAITIS 8L

9L el

1L '8 7 S80Iy O]
suolle|aJ Ul suoljoe
Juswa|duil 01 Jsp
-10 Ul AundJsw Jo
S1084J8 |eIUBWIUO.
-IAUS pue yijesy
23] JO ssaualeme
2l|gnd asieJ 0}
pue uolileulIO)

-Ul epIAoJd 0]
posuU ||IM eOWES
ANVATT3IS L'8L

‘S9111AI30R URWINY
ybnoJiyy 4o pasodsip Jo pases|al
‘Po11IWL aJe 1eyl spunodwod Al

-NJ2JaWl pue AundJaw JO saniauenb
[enuue s3i JO S81eWlllss Uo uoliewl
-JOJUl JO UOIRUIWSSSIP puUe UoI109|
-|02 8Y3 JOJ ‘susiueyosud dojaAsp
JO ‘SwSiueyosWw BUIISIXe 8sN Z'8L

JUBWIUOIIAUS BY] pue yjjesy
uewny uo AindJawl 03 ainsodxa Jo
S108JJ8 83 0} paje|al sSauaieme
21|lgnd pue BululeJy ‘uolnesnps (g

UOIIUBAUOD) 8Y] Japun
SUOIIRBI|gO S1I 199W O3 SBI1IAII0R ‘Bl
1Y Jopun sailiAlloe BUIO}IUOW pUe
Juswdo|eAsp ‘ yoJeasal JO Ss1nsal
9Y3 IZL MV Ul paliyuspl so1doy
‘SOAIlRUJBY R (AUNDJBW JO S108)J9 |.]
-UBWUOJIAUS pUR Yi|eay uo uoiew
-JOJuUl JO 21|gnd 8yl 01 uoIsiAoid (e
-91ejl|Io.) pue 910WOoId '8l

AinoJauwl 0}
paje|al ssau
-2Jeme ol|gnd
pue Bululedy
‘uoleonpa
‘UoI1eWIO Ul
o1gnd Jo
uoisinoid ay3
S910WOId

uon

-eonpa pue
ssaualeme
‘uoijew.iojul
dland gL
321y

UOIUBA
-UuoD 9yl Yim aoueljdwod
2JNsus 01 pado|oAsp JO
passalppe ag 01 posau
1ey3 syoadse Aoljod Jo
Aloje|nbal BuipueIsINO

(sainseaw
Alojeinbad pue Adljod juea
-3|9J 01 ®dUBJBlal pue B111)

2oe|d Ul seJuns
-eauw Aioje|nBal pue Aoijod

eowl
-eS 0] 20URAS|DY

SUOISIAOIG JO Alewwns

uonduosaq

s|oILY
UOIJUSAUOYD

(paNuURUOD) sdeo) BululeUIDY PUB 90B|d Ul Sainses|y Aloieinbay pue Ad1j0d




‘AdndJawl JO

21e] pue odsuely
UO pUE JUBWUOIIAUS
aY1 ul suspJing AJ
-N2JaW UO SJ8yio
puUe [dg Yilm uoljel
-0Q.||02 sNUIIUO0D 0}
MJOMIBN Jodsuel |
pue a3e- AINJJs|A|
diysisulied |eqo|o
d3aNN 8y3 uiof 0y
ysim Aew eouwleg

(£99z=pledydAiois/smau/lyoedsn
MMM //:d13Y Jad) Uoibal puels| d1j10ed
3Y3 Ul S|9AS| AundJauUd BUIIOIUOWI UO
JUBWUOJIAUT JO AJ3SIUllN S,ueder AQ
9AI1e1NIUl Uk JO 1ed sem siy| "uedepr
WOJ4 Sjue3Nsuod ou| (v3dl) Selwo
-u0d23 Buldo|eaad JO 81N313sU| 8yl AQ
pulduies AindJsiy U0 pauled) aJsm
4e3s (SV|) sedinies Alojesoge (SY1)
S90U8I0S pallddy JO 81n3IsuU| (dSN)
dlj19ed Yinos ayj jo ANsiaAlun sy |

JUBWIUOIIAUS 8Y] pue

yijeay uo syoedull 91sem pue s|edl
-wayd JO s1o0adse salleA 01Ul yoJeasal
JO sawwielbold Jiayi Jo 1ed se jiodal
SIY3 Ul pasn AJOIUSAUl AundJaud |enniul
3Y1 po10oNpuUod aARY (SNN) eowes

Jo AjISi9AIUN |BUOIIBN BY] JO SluadXx3]

‘'sesodJund speJy JoJ aoueld

-W0D AJole|nBal 8JNSUs O3 SYD01S Ysiy
[21DJ8WWOD Ul S|9AS| AJNdJawl BuUlIO]|
-UoWw Ul pabebus sI (SOYS) eowes jo
uolleziuebuQ Yo4easay d1313Ud1dS 8y |

"BUIoAD
[ejuswiuo.
-IAUDS pue
sjyoedudl sy
‘AdndJawd Jo
sjoadse ul
SAI10e SBl}
-|108) BUlIO)
-luow pue
yoJessal |e
-uolibaJ pue
|[euolieu
syioddns
eowes

LNVAT T3S

AInoJswl pazl|igowal pue
dlusphodolyiue ‘jednied ussmiag bul
-YSINBUIISIP pue SuslsAsoos JO abuel e
Ul SpuNodulod AundJaul pue AindJswd JO
918} pue uollewI o suel] ‘Jodsuel 9o
-AD |RPJUBWIUOIIAUS 8Y] UO UollrwWIOUIl (B

(0) 01 (B) Jopun usyelispun salliAl
-0k JOJ salbojopoyiaud paziuowiey (o

syoeduwll [edn3nd pue

DIWOUO0D® ‘|B1D0S O} Uoljippe ul ‘jusuw
-UOJIAU® 83 pue yjjeay uewny uo Aund
-JaW JO 10edwl ay) JO Sjuswissasse (2

BlIPBW |RJUSWIUOIIAUS
ul pue suolle|ndod a|geJdauinAa ul Aund
-J8W JO S|9A8| JO BULIOUOW SAIIRIUSS

-aJdaJ A|jeoiydelpbosb pue Bulj|epow (g

Spunoduwod AindJaul pue AindJaul JO
Sases|aJ pue suoIssiwe dluabodoJyiue
pue ‘UolIdWNSUOD ‘@SN JO SalJ0lUBAUl (B
:2A0 dWwl pue dojeAsp 03 81eladoo) |6l

Z Xauuy

AindJsw Jo
BUIIOIIUOW
pue Juswl
-dojansp
‘yoJeasal
a0 d Ul
pue dojaA
-9p 03 uol}
-eJadood
S910W0Id

Buliojyiuow
pue jusw
-dojanap
‘Yyoieasay
‘6L 3PV

UOIIUSAUOD
24l Yyiim aouelduwiod
2JNsuUs 03] pado|oAsp
1O passalppe aq 03
poau 1eyl syoadse
Aorjod Jo Aiojein
-BaJ BbuIpuLISINO

(sainsesuw AioljenbaJ pue
A21j0d JueAB|BJ O} 9dUBJIS I pUR 3|11 )
2oe|d
Ul saunseawd Aioyenbal pue AdI1j0d

eouwes 0}
aoURAS DY

SUOISIAOIG JO AJeudwns

uonduosa

s|oILY
UOIIUSAUOYD

(paNuUIUOD) sdeo BuUlUIRUISY puUe 80B|d Ul Sainseal Alojeinbay pue Adijod

131



Minamata Initial Assessment Report for Samoa

‘NIdI %410midsu OON [edo|b

3yl pue (j4g) |euoiieulsiul yoieassy
A1ISIBAIPOIG ‘UOIIUBAUOD) BIRWIERUIIA
2y1 JO 1elielaloas Wiisju| ayl Ag pe
-1ONPUOD AjJUIol  uoibay Dl4Ioed ay)
pue eIsy ayl ul abe bulesgp|yd

JO UBWOM Ul BUIOHIUOW AUNDUBIA,
Apnis 8y3 ul pajedioilied sey IYNIN

1oddns pue aoueisisse

|[e2luyoa] ‘Buluiely Jo UolsiAnodd sy
ybnoJayly ainiyonJiseljul seridosdde
ysI|geiss 01 pue s|edluiayd snopJiezey
pue sa15eM pIjos ‘uolinjjod abeuew
0} sJaquuawl syl s3sisse (d3ddS)
sawwelboid JuswuoliAug jeuolb
-9y Jl}ldoed dyj JO jelie}aad9s oy |

| ydesbesed ul suolioe
usyelnspun 01 sswuwlelbold yolessal
pue BUlIo}IUOW BUIISIXS UO plINg Z'61

spunoduwod AinodJsul pue

AJNdJaW JO S8ses|al PUR SUOISSIWS 403
-lUOW pue 8onpaJ 03 43g9/1vg Uo pue
S985S800.d pue s3onpoJd sal4-AindJsul
JO A3l|IgB|IRAR DILUOUODS PUR |BDIUYDa]
91 UO YyoJeasal pue uolnewJolul (6

sjonpoJd peppe-AindJsw pue
spunNoduwod AindJsuwl pue AundJaw JO
9peJ} puUe 92J9UWILIOD U0 uoljeudloul (4

Bulioj}IUOW
pue jusw
-dojansp
‘YyoJleasay
‘6L SV

UOIIUSAUOD

243 yiym aouel|dulod

2INsus 0} padojaAsp
JO passalppe aq 0}
pasu jey] syoadse
Aoljod Jo Adoie|n
-HBaJ BbuipueISINO

(sainsesuwl AJojenbal pue
AD1j0d 1UeAS|BJ O} BdUBJBjal pue 3)11])
aoe|d
Ul saunseaud Aioje|nbal pue A21j0d

eoules o)
9oURAS DY

SUOISIAOI- JO AJewudng

uonduosaq

S
UOIIUBAUOD

(panuiluUod) sdeo) BululeUISyY pPUE 80k Ul Sainses|y Aloijeinbay pue Ad1jod




Z Xauuy

‘L¢ 32114V Ul ino
19S se Bulyjodal JoJ SIS
-eQq 8yl se paulejurew

9( 031 padU [|IM VA
2yl Jo uoljesedaud
Y1 104 paysijge}ss

$8559200.4d AJOJUBAU|

'son

-S1181S JO Nealng eowes ayl pue
S8111J0y1Nne [eUOI1RU 1URAS|SJ LU0
9|ge|leAe ale e1ep 1UeAd|aJ J9Y10
pue 815eM ‘SWO3ISND JO UOI108]|0D
81 J0J SWBISAS [BDI1SI11eIS [PUOIIeN|
YIIA 843 JO uoljeledaud syl 4oj
pPaysI|gelIse s8ssa004d AI0JUBAU|

‘6 pue

8 ‘¢ S92y O}
j1o8dsal yiim
JJodal 03 pasu
[[IM eOWES

ANVAT T3S

"UOIJUBAUOD BY3 4O 8AI1308[0 8y}
pullesWl Ul sebus|leyd s|gissod
9] pue us¥e) saunsesud Jo ssau
-9A13094J8 8Y3} UO poday ‘g pue
‘8 °/ ‘G ‘¢ S8IDIMY Ul SUOISIACID JO
uolejusWws|dwll Yy 03 uolie|as ul
uexe] saunsesw Joday 7'1z- I'lZ

UOIIUBAUOD) ay3
JO suoisinoid aya
Jusuwis|duwll 03
usye] sainseaul
9yl Uo 40O aya
0] 1odaJ 01 sen
-Jed saJinbay

Bulyioday
‘LC 9PV

UOIIUSAUOD 8Y3 YiIm
2oUuel|dWod aInsus 0}
padojaAsp JO PassaJp
-pe g 01 posu jey]
syoadse Adijod o Ao}
-e|nBaJ BbuipuLISINO

(seunsesaws Aiojenbad pue Aoljod
1UeAB|aJ 0 8dUBJajal pue 33l1)
2or|d
Ul seansesuw AioyenBad pue Aoijod

eowes
0] 8oURAS|oY

SUOISIAOJI- JO Adewudng

uonduosag

oIy
UOIIUBAUOD

(penNuUIUOD) sdeo) BuUlUIRWSY PuUe 80k Ul Sainses|s Alojeinbay pue Adijod

D)
D



United Nations Institute

RN / <
VAVA S, P
FA'RVAE | LE aTUR SAMOA for Training and Research






