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EXECUTIVE SUMMARY

The following report describes a pilot study undertaken by IPEN in col-
laboration with the Biodiversity Research Institute (BRI) and UN Envi-
ronment to assess mercury concentration in hair of selected participants
in the Asia and the Pacific region.

The pilot study entitled Mercury Monitoring in Women of Child-Bearing
Age in the Asia and the Pacific Region was undertaken between 2015 and
2016 by public interest participating organisations (POs) of IPEN under
the supervision of the IPEN Project Team. The purpose of the project was
to obtain data on the mercury concentration in hair of women of child-
bearing age in selected countries of the Asia and the Pacific region. The
information will provide a snap shot of mercury levels in small selected
populations which may contribute to national information on mercury
concerns.

The methodology for the study required IPEN participating organizations
(POs) to identify 30-35 women of child-bearing age (denoted as 18 — 44
years old) in a 1-2 locations in each country. The women provided signed
consent to participate in the study. Participants were then required to
provide a small sample of hair and to complete a questionnaire. The sam-
ples of hair were shipped to the laboratories of BRI in the United States
for analysis. Women in this age group were selected as they constitute part
of the vulnerable sub-population groups at risk from mercury, a potent
neurotoxin which can affect both the health of the mother and impact on
a range of developmental endpoints in the developing foetus with lifelong
consequences.’

Women from 6 countries participated in the study providing a total of 234
samples for analysis at the BRI laboratories. The countries included Cook
Islands, Kiribati, Marshall Islands, Nepal, Tajikistan, and Tuvalu. The
results of the sampling varied greatly between locations but some consis-
tent trends were observed. Women from Small Island Developing States
(SIDS) in the Pacific were found to have very high levels of mercury body
burden compared to most other locations. This is consistent with data
from the study questionnaires and prior studies indicating that most of
these women have a diet rich in seafood. Large predatory fish that feature

1  Bose-O'Reilly, S., et al (2010) Mercury exposure and children’s health. Curr Probl Pediatr Adolesc Health
Care, 2010 Sep; 40(8):186-215.
Grandjean, P., et al (2010) Adverse Effects of Methylmercury: Environmental Health Research Impli-
cations. Environmental Health Perspectives, Vol 118. No.8. August 2010, 1137-1145



in the diet of women in the Pacific SIDS are commonly cited in the litera-
ture” as having high methylmercury (MeHg) concentrations in their flesh.
Consumption of these fish results in the transfer of mercury to humans
and subsequent elevated mercury body burden as has been suggested in
this study.

Of the 234 women who participated in this study 163 (69.2%) had
mercury body burdens which exceeded the reference level of 1 ppm total
mercury in hair. The basis for the use of this reference level in this study is
that it corresponds closely with the U.S. EPA’s reference dose (RfD) of

0.1 ug/kg bw/day and a blood mercury concentration of 4-5 pug/L? Current
scientific literature suggests that adverse effects on the sampled individual
begin to occur at* or above the reference level of 1 ppm °. Recent studies
conclude that negative developmental effects may occur at even lower
levels®

Of the 150 participants located in Pacific Island States, 144 (96%) exceed-
ed thel ppm reference level. Among participants who lived in areas other
than the Pacific Island States 21.4% exceeded the 1ppmreference level.
The majority of participants located in countries other than Pacific Island
states live near some source of mercury pollution such as a waste disposal
site, industrial emissions or polluted waterway yet reported a much lower
mercury body burden. The participating women from Tajikistan all lived
within a few kilometres of Minamata Convention Annex D mercury emis-
sion point sources (cement plant and thermal power station). Women of
the Jalari community in Nepal (location 1) consume fish from a waterway
contaminated with effluent from medical waste and dental facilities which
are a potential mercury pollution source.

The exception to this was a group of women from location 2 in Nepal who
live in an urban environment but work in the manufacture of gold plated
idols for religious purposes. The method of gold plating known as mercury
gilding involves the use of mercury which could be a potential cause of

the higher body burden of mercury among some members of this group of

2 Silbernagle, et al, (2011) Recognizing and Preventing overexposure to Methylmercury from Fish and
Seafood Consumption: Information for Physicians. J Toxicology 2011;2011 983072

3 US EPA (1997) Mercury study report to Congress, Volume IV, An assessment of exposure to mercury
in the United States, EPA-452/R-97-006

4 Trasande L, Landrigan PJ, Schecter C (2005) Public health and economic consequences of Methyl
Mercury Toxicity to the Developing Brain, EnvironHealth Perspect 113:590-596

5  Grandjean P, Weihe P, White RF, Debes F, Araki S, Yokoyama K, Murata K,Sorensen N, Dahl R,
Jorgensen PJ (1997) Cognitive deficit in 7-year-oldchildren with prenatal exposure to methylmercury.
Neurotoxicol Teratol
19:417-428

6  Murata K, Weihe P, Budtz-Jorgensen E, Jorgensen PJ, Grandjean P. (2004 Delayed brainstem
auditory evoked potential latencies in 14-year-old children exposed to methylmercury. J Pediatr
144(2):177-183
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women and is discussed further in section 3.1.1. The results from location
1in Nepal (fisherfolk) are much lower, with most samples below the 1ppm
reference level, despite the fact that these women, as fisherfolk, have a
relatively high fish diet derived from polluted waterways.



1. INTRODUCTION

The adoption of the Minamata Convention on Mercury (in October, 2013)
illustrates that the global community recognizes mercury as a global
threat to human health, livelihoods, and the environment and is now pre-
pared to commit to further action to reduce global exposure to mercury.

IPEN was closely engaged with the negotiations leading up to the adop-
tion of the Minamata Convention and conducted a range of mercury
related enabling activities, released publications and developed aware-
ness campaigns that included mercury monitoring and biomonitoring.
An important collaboration for IPEN has been the partnership with the
Biodiversity Research Institute (BRI), a non-profit ecological research
group with more than 25 years of experience assessing emerging threats
to wildlife and ecosystems and is a leader in ecological research related to
mercury toxicology.

Mercury monitoring can play a key role in providing an impetus to ratify
the Minamata Convention. Additionally, governments have also agreed
on the need for evaluating the effectiveness of the treaty and it is recog-
nized that such effectiveness evaluation will have, as one component, the
consideration of comparable monitoring data as agreed by the governing
body of the Convention, the Conference of the Parties.

In 2014, IPEN launched the International Mercury Treaty Enabling Pro-
gram (IMEAP), with the aim of supporting preparations for developing
countries and countries with economies in transition for rapid ratifica-
tion and early implementation of the Minamata Convention on Mercury.
IPEN successfully initiated activities in 29 countries. Through this process
member organizations communicated to IPEN the need to conduct tar-
geted mercury biomonitoring to address widespread data gaps, to further
elevate mercury awareness and promote ratification of the Minamata
Convention.

In 2015, IPEN proposed a pilot mercury biomonitoring programme to
UN Environment focusing on vulnerable sub-populations identified in
the Convention’s preamble, as well as Article 16 (Health aspects), Article
18 (Public information, awareness and education), Article 19 (Research,
development and monitoring), Article 22 (Effectiveness evaluation) and
Annex C - Artisanal and small-scale gold mining (ASGM) National Action
Plans (NAPs) of the Treaty. In many developing and transition countries
there is a paucity of mercury biomonitoring data with which to inform

Mercury monitoring in women of child-bearing age in the Asia & the Pacific region (April 2017) | 7



policy decisions and generate public awareness about the hazards of mer-
cury exposure.

IPEN, through its earlier mercury biomonitoring project collaboration?
with BRI, gained valuable insights into potential locations for monitor-
ing while building capacity within its network to implement a broader
range of monitoring activities. In consultation with UN Environment, the
IPEN/BRI Project Team determined that there was a need to focus on the
generation of data from the Asia and the Pacific region with a particular
emphasis on Pacific Small Island Developing States.

Having established the target region for sampling IPEN, BRI and UN
Environment extended their cooperative approach to the development

of a detailed methodology for the sampling activity which included a
background brief on the project to orient IPEN participating organisa-
tions who would conduct the sampling, templates of key documents such
as consent forms, questionnaires and data log sheets. The methodology
also included a detailed sampling protocol to demonstrate how to take
the samples safely, avoid cross contamination and prepare the samples for
shipment to the laboratory with tracking documentation. The methodol-
ogy documentation also included a fact sheet to provide contextualised
feedback to the participants on the results of their sample analysis, impli-
cations for their health and potential mitigation measures they may take
to avoid or reduce further mercury exposure.

All of the documentation included in the draft methodology was reviewed
by BRI laboratories and UNEP and after consultation between all parties
it was released in its final form at the outset of the monitoring program.
Key parameters agreed in this consultation phase included the content of
the questionnaire, reference levels to be communicated to participants,
sampling techniques, shipping and data collection.

In terms of distribution of sampling location types the pilot study was

not narrowly defined but had sufficient scope to allow for sampling that
reflects typical urban settings that may result in industrialised society ex-
posures as well as remote locations such as Pacific Islands which are more
likely to reflect diffuse global mercury pollution that impacts on marine
food webs. Further details on the locations for sampling are discussed
under section 3 of this report.

7  Evers, D. et al (2014) Global mercury hotspots: New evidence reveals mercury contamination regu-
larly exceeds health advisory levels in humans and fish worldwide. Biodiversity Research Institute.
Portland, Maine. IPEN. Géteborg, Sweden. BRI-IPEN Science Communications Series 2014-34. 20

pages.



The wide variety of contexts in which sampling has been conducted is
reflected in the disparity of the sampling results which range from low
levels in some locations to highly elevated levels in others. The descrip-
tion of sampling locations, results and interpretations of the finding are
discussed further below.
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2. METHODOLOGY

In preparation for the implementation of this project IPEN and BRI, in
consultation with UNEP, developed a methodology based on the frame-
work for sampling previously utilised by IPEN/BRI in their 2014 global
study of mercury in fish and hair®. The methodology takes into account
scientifically sound and acknowledged human hair monitoring protocols
including both technical and practical matters as well as an ethics review
by the Institutional Review Board by the University of Southern Maine

in Portland, U.S. The methodology covers sampling method, collection of
data, and mercury measurements as well as assessment and evaluation of
the result.

2.1 SAMPLING METHOD

2.1.1 Target Group

The focus of this project is the vulnerable sub-population group, ‘Women
of child-bearing age in the Asia and the Pacific Region’ The definition

of child-bearing age differs to some degree between various institutions.
Studies undertaken by United States researchers use the age range of 18-
44 years due to Federal government limitations on sampling of biological
material from minors. For this project the target group for sampling is
women of child-bearing age from 18 to 44 years as it would allow compar-
ison with other studies using this range while meeting legal requirements

2.1.2 Participant Selection

Female participants were selected based on the criteria of (1) their age
(18-44 years), (2) willingness to participate, and (3) having sufficient

hair to provide a sample for analysis. IPEN Participating Organisations
identified and convened participants at each location to administer the
consent forms, questionnaire, and conduct hair sampling according to the
specified protocols. The participating organisations gathered samples in a
scientifically sound manner that is consistent with recognized standards
for sample collection of human hair for mercury monitoring?. Due to the
limited size of this survey, resource constraints and time limitations it was
not possible to randomly select participants, establish control groups and

8 Ibid. at p. 18 Appendix
9  United Nations Environment Programme and the World Health Organization (UNEP/WHO),
(2008) Guidance for identifying populations at risk from mercury exposure.



balance age sub groups therefore the results do not allow generalization
to overall mercury levels in the country population and will not be able to
produce results of statistical significance. They do however provide valu-
able input for potentially prioritising locations for further, more detailed
studies designed to allow extrapolation to population level data. Partici-
pants were selected on the criteria above and locations where sampling
took place were based on advice from IPEN participating organisations
who considered issues of access, cultural sensitivities, timing and coopera-
tive approaches with local communities and civil society organisations
who supported the sampling.

2.1.3. Ethics review and confidentiality of participants

Prior to implementing this sampling project the overall methodology was
reviewed and approved by the Institutional Review Board of the Univer-
sity of Southern Maine in the U.S.A. to ensure it met contemporary stan-
dards for ethical implementation of studies involving human subjects.

The sample collection protocol incorporated elements consistent with
this approval with supporting documentation. Participants were asked

to sign a consent form if they were willing to have a hair sample collected
for analysis. A questionnaire was then administered to the participant by
the IPEN organisation representative supported by a local, native speak-
ing volunteer to ensure that the process was understood by participants
and that accurate information could be collected from the questionnaires.
Where English was not an appropriate language, participants were pro-
vided with a translation of relevant documentation, including waivers,
questionnaires and sample results.

The right of confidentiality was granted to each individual participant
unless she voluntarily decided to sign a document to waive it. To protect
confidentiality of participants a number of controls were implemented.
Project related data is presented as an aggregated analysis that does not
enable public identification of individual participants. Each hair sample
shipped to the BRI laboratories was labelled with an individual sample ID
code and country location code so that BRI is does not have access to the
identity of individual sampling participants. The same ID code is affixed
to the front page of each completed questionnaire allowing the data from
questionnaires to inform the interpretation of sample analysis by IPEN
without compromising confidentiality. The IPEN organisation that con-
ducted sampling holds the master list linking the ID code to the name of
the participant to allow them to provide contextual health related feed-
back to the individual participant along with the results of their individual
hair sample analysis for total mercury concentrations.

Mercury monitoring in women of child-bearing age in the Asia & the Pacific region (April 2017) 1



Once individual participant sample data is generated and communicated
back to the participant, that individual has the right to release that infor-
mation if she chooses to do so. This is consistent with an individual’s right
to know about their personal health information and disclose it if they
wish to.

2.1.4. Sample collection protocol

All TPEN POs tasked with coordinating the collection of samples were
provide with detailed sample collection, packaging and shipping protocols
to ensure minimisation of any cross-contamination and to standardize
sample collection for comparative analysis.

Figure 2. Correct labelling and storage of sample


http://www.ipen.org

Before taking a sample the participant was invited to sign the consent
form. If the participant declined, no sample was taken. After the partici-
pant signed the consent form the sampler then administered the ques-
tionnaire. Following the completion of documentation the sampler, while
wearing a pair of nitrile examination gloves (for collecting and handling
each sample) would use an alcohol wipe to clean the cutting surfaces of
the stainless steel scissors for cutting the hair sample.

Hair samples were obtained from individuals by cutting a small bundle of
hair approximately 8-10cm long and the thickness of a pencil (about 30
hair strands) from the occipital region of the skull as close as possible to
the scalp.

The hair sample was then secured with a small self-adhesive label us-
ing an arrow to indicate the direction of the scalp leaving 3-4 cm of hair
exposed from the label.

2.1.5. Sample analysis - mercury measurement

Once correctly packaged and labelled the samples were shipped by courier
along with a data sheet listing each sample origin and a corresponding
sample ID code. As soon as shipments arrived in the U.S. the hair samples
were analyzed for total mercury at BRI's Wildlife Mercury Research
Laboratory following EPA method 7473 by gold-amalgamation atomic
absorption spectroscopy following thermal desorption of the sample using
a Milestone DMA-80. A blank and two calibration standards (DORM-

3 and DOLT-4) are used in each of the two detector cells. Instrument
response are evaluated immediately following calibration, and thereaf-
ter, following every 20 samples and at the end of each analytical run by
running two certified reference materials and a check blank. Instrument
detection limit is approximately 0.050 ng. An acetone wash of the hair
samples followed by a rinse with milli-Q water can be used to remove ex-
ternal contamination, such as hair products. Results of total mercury are
then recorded for each sample in parts per million (ppm) and recorded in
tables by location.

2.1.6. Assessment of results

The interpretation of sample results will be based on the comparison

of data generated from the field samples with a reference level of 1ppm
which equates approximately to the U.S. EPA’s reference dose for mercury
in human hair (USEPA 2001). Mercury concentrations above 1.0 ppm in
hair have been related to neurological impairments in adults'. These data

10 Yokoo et al. (2003); Karagas et al. (2012)
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Figure 3. Box Plot example. Source: St John’s University, Minnesota, U.S.A.

will help determine contaminant concentrations in participating human
subjects and potentially identify regions that require more intensive inves-
tigation. Presentation of the data is explained below.

Figure 3 explains the chart features for a box plot (also known as a ‘box
and whisker plot’). The example on the left notes the key features of a box
plot which shows the distribution of data from minimum, first quartile,
median, third quartile, and maximum. The ‘box’ shows the interquartile
range or IQR. The line inside the ‘box’ shows the median of the data set
while the ‘whiskers’ above the box show maximum values and below show
minimum values. On the combined box plot chart in section 4 each loca-
tion is represented by an individual box plot.

Additional information is included on the combined chart in section 4
(Fig. 4).

In Figure 4 locations are arranged by mean from left to right with the blue
asterisk representing the mean for each location. The red points denote
outliers' and the dashed line represents the 1ppm reference level.

11 Outliers are defined as values 3 times the interquartile range or more above the third quartile or 3
times the interquartile range or more below the first quartile.
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3. SAMPLING LOCATIONS

Based on the limited financial resources and the diversity of geographic
landscapes and populations, IPEN identified countries and a number of
locations for sampling, below, for NGOs to identify women of child-bear-
ing age participants to take part in this study. A pre-requisite for sampling
was granting of the necessary approval from the national authorities of
participating countries. Obtaining authorisation to conduct sampling
proved very challenging and constrained the number of countries where
the sampling projects could be carried out. In addition to the countries
listed below many others were approached and invited to participate
however government officials chose not to take part in the study or were
non-responsive.

Those countries which agreed to participate and where sampling was
successfully conducted are listed in Table 1. The selection of locations
within these countries is not necessarily associated with known mercury
contaminated sites and are predominantly urban locations. In the case of
the Pacific Islands where sampling occurred, there is very little industri-
alisation or related pollution although there are landfill and other waste
management infrastructure. The elevated results from these locations is
subject to further discussion under section 5.

TABLE 1. SAMPLING LOCATIONS IN THE ASIA AND THE PACIFIC REGION

Locations Samples

Country Population sampled collected
Cook Islands 17,794(2011 census) 2 60
Kiribati 103,058* 1 30

Nepal 26,494,504 (2011 census) 2 53
Republic of Marshall 68,480%** 1 30
Islands

Republic of Tajiki- 8,551,000%*** 1 31

stan

Tuvalu 10,837 (2012 census) 1 30

*  Source: Government of Kiribati Statistics Agency
**  Source: Government of Marshall Islands
*** Source: Republic of Tajikistan, Agency of Statistics current estimate.
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3.1 SAMPLING LOCATION DESCRIPTIONS

3.1.1 Nepal

Sampling in Nepal was conducted in two locations. The first location
was among the Jalari community of fisherfolk in the Begnas Lake area of
Pokhara, Nepal. The second location was an urban area in the Lalitpur
District of the Kathmandu Valley.

Location 1: Women of the Jalari community near Begnas Lake. The Be-
gnas Lake is the second largest lake in Pokhara city of Nepal receiving a
lot of agricultural runoff, city drainage and waste from health care centres
including dental clinics. The Jalari community are a genuine fisherfolk
community who live nearby and are dependent on this lake for fishing for
their livelihood and consume those fish least preferred by customers in
particular a species called Tilapia (predatory fish) with least commercial
value.

Location 2: Women of the Lalitpur District of the Kathmandu Valley.This
is an urban area typical of those around major cities in Nepal. Women
who participated in sampling are engaged in religious idol manufacture
(including a process of mercury based gold plating), domestic tasks and
associated urban activity. . The gold plating process known as mercury
gilding has been used for over 2000 years™ and involves mixing of me-
tallic mercury and gold particles to form a paste which is applied to the
idols. The mercury is then burned off leaving a gold coating. This activ-
ity results in mercury vapor exposure of workers who are engaged in this
process. Some workers may also directly handle mercury. The levels of
total mercury measured in the hair of some of these workers is at similar
elevated levels to Tanzanian artisanal and small scale gold miners who are
directly engaged in burning mercury gold amalgam for extended periods'.
The occupational exposure of mercury gilders to mercury vapor has not
been extensively studied however one recent study' concluded that acute
mercury intoxication arose among a group of gilders using this technique
to gold plate a shrine suggesting this technique is a plausible exposure
route leading to elevated hair mercury concentrations among the workers
sampled in Nepal.

12 Giumlia-Mair et al (2014)) Mercury Gilding in Today'’s Japan: An Amalgam of Old and New.IS1J
International Vol. 54/(2014) No. 5p. 1106-1110

13 Evers, D. et al (2014) Global mercury hotspots: New evidence reveals mercury contamination regu-
larly exceeds health advisory levels in humans and fish worldwide. Biodiversity Research Institute.

14 Vahabzadeh M, Balali-Mood M. (2016) Occupational metallic mercury poisoning in gilders. Int J. Oc-
cup Environ Med 2016: 7-122
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3.1.2 Tajikistan

Sampling was conducted in urban areas of Dushanbe which is the capital
city of Tajikistan. Participants live close to the Varzob River where they
catch fish for personal consumption. There are some sources of mercury
pollution in the area such as the Dushanbe Thermal Power Plant (TPP)
which was commissioned in 2013. The facility uses coal from the Ziddi
coal field located in the upper stream of the Varzob River. The old cement
production plant is located near the TPP and consumes coal from the
same coal mining field. Cement plants and Thermal Power Plants based
on coal are listed as point sources of emissions of mercury and mercury
compounds in Annex D on the Minamata Convention.

3.1.3 Cook Islands

The nation of Cook Islands are a remote group of 15 South Pacific islands
spread over 2.2 million square kilometres. Sampling was conducted in two
locations in the Cook Islands group.

Location 1: Sampling was conducted in Rarotonga among women who
were originally from other villages in Rarotonga or islands in the Cook
Island group.

Location 2: The second location for sampling in Cook Islands was among
office workers based in Rarotonga.

3.1.4. Tuvalu

Tuvalu is a nation of nine islands in the southwest Pacific Ocean formerly
known as the Ellice Islands. They have a combined land mass of 27 square
kilometres. Around 94% of the ethnic Tuvaluan population are Poly-
nesian. Those on the island of Nui are of Micronesian origin. Sampling
was conducted in Funafuti Island, the administrative capital of Tuvalu.
Women who participated were from a range of Tuvaluan islands.

3.1.5 The Republic of Kiribati

The Kiribati islands consist of three main groups separated by long dis-
tances in the southwest Pacific Ocean. The three groups are the Gilbert
group on the equator, the Phoenix Islands in the east and the Line Islands
further east. The total land mass is 811 square kilometres. Participants

in the sampling project were from the Betio district of the capital island
Tarawa.

Mercury monitoring in women of child-bearing age in the Asia & the Pacific region (April 2017) 17



3.1.6 The Republic of Marshall Islands

The Marshall Islands is a nation of 29 coral atolls and 1,156 islands
and islets in the Pacific Ocean located close to the equator just west
of the international date line. Sampling was conducted in the capi-
tal Majuro which has a population of around 27,800 people who
are predominantly Micronesian.


http://www.ipen.org

4. RESULTS OF SAMPLE ANALYSIS
AND QUESTIONNAIRES

4.1 HAIR SAMPLE ANALYSIS

The results of analysis of hair samples for Total mercury (THg) in all
countries are provided at Table 2 and include the cohort mean with one
standard deviation.

TABLE 2. RESULTS OF HAIR ANALYSIS FOR THG OF WOMEN OF
CHILDBEARING AGE IN THE ASIA AND THE PACIFIC REGIONS

Average Sam-

THg (ppm) Max. THqg Min. THg ple
Country in Hair St. Dev.  (ppm) (ppm) Size
Cook Islands loc. 1 3.60 1.67 6.96 0.17 30
Cook Islands loc. 2 3.67 2.19 8.51 0.96 30
Kiribati 3.42 1.27 7.51 177 30
Nepal loc. 1 0.67 0.24 118 0.21 33
Nepal loc. 2 3.62 6.11 28.46 0.35 20
Rep. Marshall 3.25 2.2 11.31 0.55 30
Islands
Rep. Tajikistan 0.06 0.12 0.70 0.01 31
Tuvalu 1.99 0.64 3.40 0.53 30

4.2 AGE RELATED DATA

The women who consented to taking part in the hair sampling activity
were drawn from the age bracket of 18-44 year olds to correspond with
one of the most vulnerable sub-set of women - those of childbearing age.
While it is common that women give birth to children outside of this age
range this range was selected as it a broadly utilized range in the scientific
literature and allows for comparison to other studies. There was also a
limitation of the study that samples from minors (aged less than 18 years)
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Figure 4. Mercury concentrations in hair (ppm fw) in human
hair by location.

Note: Dashed line represents the 1 ppm total mercury reference level. A single
outlier of 28.5 ppm from Nepal B (location 2) could not be included on the box plot
due to scale limitations.

are not legally permitted to be analysed at US laboratories due to ethical
considerations.

This study did not seek to balance the age sub-categories in this study (the
sub categories for analytical purposes were 18-25, 26-30, 31-35, 36-40,
and 41-44 years old) as timing and logistical constraints usually ensured
there was not a surplus of volunteers. IPEN samplers therefore accepted
participants that fell within the study age range without attempting to bal-
ance age related sub categories which may have resulted in some potential
volunteers being rejected as participants due to all positions in their sub-
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Figure 5. Average age of sampling participants by location.

Inter-country comparison of mean
Hg hair concentrations (ppm) by age grouping
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Figure 6. Inter-country comparison of mean Hg concentrations
by age grouping.

category being filled. For this reason some locations have a larger number
of women in one age sub category than another. These variables impact on
the degree of certainty associated with age related trends presented below.

Relevant data from the questionnaires was compiled to see if there were
any trends indicating that mercury was accumulating in the participants
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Comparison of mean Hg hair concentrations (ppm)
by age grouping in two Nepalese locations
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Figure 7. Comparison of mean Hg hair concentrations (ppm) by
age grouping in two Nepalese locations.

over the age range related to the study (18-44). The results in Figure 6 do
not indicate an age related increase in hair mercury concentrations for
most locations with the exception of the Marshall Islands where a distinct
upward trend in mercury concentrations with age was evident. However,
the number of women in each age bracket within each location was rela-
tively small, unbalanced between groups and in some cases (Tuvalu 41-44
years; Nepal location 2 36-40 years) there were no women in a particular
age grouping, all of which are variables that affect the results and inter-
pretation. A larger study in each location with an age balanced participant
selection would be valuable to assess this trend in a more consistent man-
ner.

The results in Figure 6 include an aggregate of the data from location 1
and 2 in both the Cook Islands and Nepal. While the mean mercury levels,
when compared between location 1 and 2 in the Cook Islands, varied
slightly, the mean mercury levels compared between location 1 and 2 in
Nepal differed significantly and have been presented separately in Figure
7 for consideration. Additional variables which were not collected as data
include the length of time that an individual resided in a given location.
Depending on the mercury exposure scenario, length of residence in a
given location could be a significant factor.
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When comparing the results for location 1 and 2 in Nepal (Figure 7) the
trend is quite different to that observed in the Marshall Islands (Figure 6)
with an inverse relationship between age and mean mercury concentra-
tions by age group in Nepal location 2 but with no discernable trend in
Nepal location 1.

A number of factors affect the results of the intra-country comparison for
Nepal. Nearly all women from location 1 (who have a fish rich diet) had
mercury hair concentrations below the 1 ppm reference level and had a
more balanced distribution (18-25 n=6, 26-30 n=8, 31-35 n=7, 36-40 n=5,
41-44 n=4) within each age group than location 2 (18-25 n=10, 26-30
n=3, 31-35 n=1, 36-40 n=0, 41-44 n=6).

While these variables may help explain the age related trends, the bias in
terms of participant numbers toward the youngest age group in location

2 doesn’t explain the significantly elevated mean hair mercury concentra-
tions in the youngest group compared to older women from this location.
The questionnaire data for location 2 indicated that most of the older
women have worked in the mercury gilding occupation for many years or
even decades suggesting their level of exposure and accumulation of mer-
cury may be higher than the younger women in this occupation. However,
the younger women have a mean mercury concentration five times higher
than the older women indicating that other variables may be responsible.

More information about the nature of the occupational exposure of
mercury gilders from location 2 is required to assess this phenomenon. It
may be that the older women are engaged in administrative duties and are
less exposed to mercury vapors and that the younger women have a more
direct role in preparing, handling and applying the mercury-gold amal-
gam paste and hence more exposure to mercury. A site specific assessment
of the gilding operation would increase our understanding of roles and
exposure of the employees in this activity.

4.3 DIETARY DATA

Participants in the sampling program were also asked to provide a range
of details in their questionnaire related to their diet. In particular these
questions focused on the amount of fish in their diet, frequency of con-
sumption and the species consumed most often. Although the limitations
of this study (e.g. fish were not sampled for mercury concentrations in
this study) preclude a detailed statistical analysis some inferences can be
drawn about the levels of fish consumption, the species consumed and the
hair concentrations of the participants.
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Figure 8. Average fish meal consumption per month by location.

Considering the results of hair sampling presented in this report there
appears to be a strong relationship between the amount of fish and type of
species consumed in the Pacific Island nations and the elevated levels of
mercury in the hair of those women. Women in these countries are eating
more fish than other locations but are also eating higher levels of fish from
higher trophic level species known to accumulate mercury to levels that
may impact human health such as tuna species, marlin and swordfish.

A lack of possible industrial sources of mercury pollution in the Pacific
Islands strengthens this correlation.

In Tajikistan fish consumption and mercury hair concentrations were
both low. However in Nepal location 1 participants have a high fish diet
but low mercury hair concentrations and conversely at location 2 women
have a low fish diet with elevated mercury hair concentrations. This may
be explained in part due to the occupational mercury exposure of women
at location 2 in mercury gilding activity.

The low mercury hair concentrations at location 1 may be related to low
concentration of mercury in the Tilapia fish they consume but this should
be confirmed with fish sampling data before any definitive conclusion can
be made.
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Figure 8 demonstrates the significantly higher consumption of fish by
Pacific Island women compared to respondents from other locations (with
the exception of Nepal location 1).

Respondents were also asked to describe the primary fish species that they
consumed to provide some contextual data as to whether their diet was
high or low in higher trophic level species known to have higher mercury
concentrations in their flesh. The results are presented by location below
and discussed further in section 5.

MARSHALL ISLANDS

Average age: 32
Average consumption of fish meals per month: 23

Most of the respondents were employed in the tourism and hotel industry
(waitress, home duties). Others worked on administrative positions.

W Grouper

M Red Snapper
W Reed

M Reef Fish

W Tuna

m Spinefoot

Figure 9. Primary fish species consumed - Marshall Islands.

NEPAL - LOCATION 1

Average age: 32
Average consumption of fish meals per month: 22

Predominant occupation is fisherwoman, but some respondents were
also employed in agriculture, tourism, education and one in the chemi-
cal industry. None of the respondents was aware of occupational mercury
exposure except for one chemical factory worker.
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mTilapia
M Rohu

mRewa

Figure 10. Primary fish species consumed - Nepal location 1.

NEPAL - LOCATION 2

Average age: 30
Average consumption of fish meals per month: 1-2

All respondents work in mercury based gold plating facility and already
avoid fish consumption. On the other hand, none of them is aware of the
type of exposure to mercury from gilding.

mTilapia
W Rohu

W Rewa

Figure 11. Primary fish species consumed - Nepal location 2.
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COOK ISLANDS - LOCATION 1

Average age: 31
Average consumption of fish meals per month: 10

Respondents were predominantly employed in the office environments
and none of them was aware of any occupational exposure to mercury or
source of mercury pollution and 20 percent of respondents already limit
fish consumption.

W Tuna

M Parrot fish
m Marlin
mUme

m Mahimahi
mNone

Figure 12. Principal fish species consumed - Cook Islands location 1.

COOK ISLANDS — LOCATION 2

Average age: 32
Average consumption of fish meals per month: 16
Average consumption of fish meals per month: 15-16

All respondents were office workers or government employees. None of
them has been limiting the intake of fish meat because of possible mer-
cury contamination. None of them was aware of source of occupational
mercury exposure or a close source of mercury pollution.
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M Great Barracuda

| Yellowfin Tuna

M Blotcheye Soldierfish
B Common Dolphinfish
| Yellow-wing Flying Fish
B Whaoo

m Daisy Parrotfish

W Island Trevally

M Blue Sea Chub

mSalmon

Figure 13. Principal fish species consumed - Cook Islands location 2.

KIRIBATI
Average age: 29

Average consumption of fish meals per month: 50

The respondents’ occupation was mainly fish sellers or house duties. Also
other occupations included student, teacher or retired. One of the respon-
dents limits the consumption of fish meals due to mercury contamina-

m Skipjack Tuna

| Yellowfin Tuna

m Camouflage Grouper

M Spangled Emperor

M Orange-Striped Surgeon

Fish
M Flying Fish

Figure 14. Principal fish species consumed - Kiribati.
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tion. None of them was aware of any occupational exposure to mercury or
source of mercury pollution.

TUVALU

Average age: 25
Average consumption of fish meals per month: 20

The respondents worked mainly in the tourism / hotel industry. One of
the respondents limits the consumption of fish meals due to mercury
contamination. None of them was aware of any occupational exposure to
mercury or source of mercury pollution.

M Big Eye Scad

M Blotcheye Soldierfish
= Yellow-Wing Flyingfish
B Skipjack Tuna

® Humpback Red Snapper

Figure 15. Primary fish species consumed - Tuvalu.
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TAJIKISTAN

Average age: 30

Average consumption of fish meals per month: O-1

(collected data was limited, so this was determined based on data on
primary fish consumption)

Majority of respondent’s occupations were reported as students, home du-
ties, hospital workers, teachers or were in the hotel industry. None of them
avoided fish consumption due to mercury pollution. Only one respondent
(nurse) was aware of occupational mercury exposure and a close source

of mercury pollution.

MW Catfish
W Hake

m Marinka
W Perch

M Podust
m Pollack
W Trout
HIN/A

Figure 16. Principal fish species consumed - Tajikistan.
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5. ASSESSMENT AND DISCUSSION

Examining the results of the hair sampling data among women of child-
bearing age in selected countries of the Asia and Pacific Region allows a
number of observations. The graphic representation above shows a clear
trend toward highly elevated levels of mercury among women of the Pa-
cific Islands where sampling has taken place. Using the reference level of
1ppm (represented in Figure 4 as the broken horizontal line) agreed in the
project methodology as the threshold below which health effects are cur-
rently deemed negligible, it is clear that the average THg levels for Pacific
island women are well above the reference level.

In Nepal, at location 1, the average levels of mercury in women’s hair

was 0.67ppm + 0.24 ppm (fw) and only 9% of those sampled exceeded
the 1ppm reference level . At location 2, the average levels of mercury

in women’s hair was 3.62 ppm + 6.11 ppm (fw) and 75% exceeded the 1
ppm reference level. The women from location 1 in Nepal are fisherfolk
who eat the catch that is least marketable but mostly had mercury levels
below 1 ppm, however women from location 2 were mostly engaged in the
manufacture of gold plated religious idols in their township. This ancient
method of gold plating or mercury gilding involves creating an amalgam
paste of mercury and gold dust which is applied to the idols and then
heated to drive off the mercury as vapor. As a result the data suggests that
most of these women are exposed to high levels of mercury vapor in a
similar scenario to that of ASGM workers employing the mercury amal-
gam technique to recover gold as described in section 3.1.1.

Despite Nepalese women of the Jalari fishing community (location 1)
consuming fish regularly in relatively high quantities compared to women
from location 2 in Nepal, they do not have elevated mean hair mercury
levels. The women from location 2 who are engaged in mercury gilding

as an occupation have a mean mercury hair levels more than five times
higher suggesting both occupational exposure to mercury vapour among
the gilders and a relatively low level of mercury contamination among the
species of fish eaten by the Jalari women.

Given the relatively high fish consumption by both Jalari women from
Nepal and most participants from the Pacific Island states (who are not
subject to occupational exposure, industrialisation or Annex D sources) it
is notable that the levels of mercury in hair of Pacific Islands are particu-
larly elevated. An inference may be drawn that the fish consumed in the
pacific islands have a much higher concentration of mercury than those

Mercury monitoring in women of child-bearing age in the Asia & the Pacific region (April 2017) | 31



in Begnas Lake. This could be confirmed with additional biomonitoring
of fish stocks in the lake, especially the Tilapia (Oreochromis niloticus)
which are the mainstay of the Jalari fish diet.

In Tajikistan, where fish is not often eaten, the levels of mercury were very
low with an average mercury level in human hair of 0.068 ppm + 0.12
ppm (fw). None of the participants had a total mercury level exceeding 1
ppm with the highest level recorded at 0.70 ppm.

In the Cook Islands 95 % of women had levels above the 1 ppm refer-
ence level with the average or mean levels among the cohort exceeding
this level by more than 3 fold with a mean level of 3.63 ppm + 1.91 ppm
(fw). Of the group exceeding the reference level 20% of women exceeded
the reference level by 5 fold (5 ppm) or more. Four individuals exceeded
7ppm indicating that elevated mercury concentrations are common
among Cook Island residents.

Again, in Kiribati 100% of those women providing samples exceeded the
1ppm threshold with all women returning results at least 3 fold higher
than the 1ppm threshold. The average mercury level in human hair in
Kiribati was 3.42 ppm + 1.27 ppm (fw). In addition 13% of all participants
reported levels in excess of 5 ppm.

In the Marshall Islands 96% of women exceeded the threshold level of

1 ppm where the average level of mercury in hair for the group was 3.25
ppm + 2.21 ppm (fw). Of this cohort 16% exceeded a THg concentration
of 5ppm with one individual registering in excess of 11 ppm.

In Tuvalu 93% of women who provided samples had a THg level in excess
of 1 ppm. The average for the group was 1.99 ppm + 0.64 ppm (fw). Of
this cohort none exceeded 4 ppm THg.

Overall 96% of women sampled in the Pacific Islands had a total mer-
cury concentration that exceeded 1ppm and on average their results were
between 2 ppm and 3.7 ppm

The clearly elevated levels among women of the Pacific islands appears to
be almost entirely due to their diet which is rich in fish, especially higher
trophic level predatory fish, which are known to have accumulate signifi-
cant level of mercury in their tissue. This exposure pathway for elevated
mercury levels among the Pacific women sampled is supported through
questionnaire data indicating high dietary levels of fish known to carry
an elevated body burden of mercury. By comparison most participants of
non-Pacific origin, with the exception of the Jalari women in Nepal, had
relatively low levels of fish in their diet especially with regard to larger
predatory fish species.

32


http://www.ipen.org

This conclusion is further supported by the fact that the Pacific Islands
where sampling was conducted lack developed industrial infrastructure
known to be a significant source of mercury emissions and releases such
as waste incinerators, coal-fired power plants, metallurgy plants, chlor-al-
kali plants or cement kilns. Artisanal and small scale gold mining (ASGM)
activity which is known to have high exposure levels of mercury for many
of those engaged in the activity is not practiced on these islands.

With the exception of local landfills, open burning of some waste and
exposure to some products containing mercury there is limited exposure
to direct mercury pollution that would explain the widespread elevated
levels of mercury body burden among these women, some of whom are
from very remote outer islands away from urban centres of the Pacific
island capitals.

Given the lack of direct exposure to local mercury pollution sources and
the extremely wide geographic distribution of participants, it can be con-
cluded that the elevated mercury body burden impacts experienced by the
Pacific Island sub-group in this project is attributable to diffuse mercury
pollution of the ocean. In turn bioaccumulation and biomagnification

of methylmercury among commonly eaten fish species is the most likely
route of exposure of the study participants leading to elevated mercury
body burden for these women.

While there appears to be a clear trend in relation to elevated mercury
levels among women of the Pacific Islands due to fish consumption,
further targeted sampling at a scale which would produce statistically
relevant population level data should be undertaken. In addition sampling
in a broader suite of urban Asian regional areas could be undertaken to
strengthen the comparative analysis between Pacific SIDS and their coun-
terparts in Asia to assess the impact of direct industrial pollution exposure
on mercury body burden relative to the diffuse mercury pollution which
appears to have a pronounced impact in the Pacific.
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ANNEX 1. STUDY METHODOLOGY

PROJECT: MERCURY MONITORING IN WOMEN OF CHILD-
BEARING AGE IN THE ASIA AND THE PACIFIC REGION

Overview

IPEN’s methodology for the UNEP funded “Mercury monitoring in wom-
en of child-bearing age in the Asia and the Pacific region” project takes
into account scientifically sound and acknowledged human hair monitor-
ing protocols and IPEN’s previous monitoring studies of mercury in hu-
man hair (Evers et al. 2014). The methodology covers sampling method,
collection of data, and mercury measurements as well as assessment and
evaluation of the results. IPEN intends to apply a similar methodology as
applied in IPEN’s 2012-2013 global study.”

IPEN is collaborating with the Biodiversity Research Institute (BRI) in
the design and implementation of this project. BRI is a non-profit ecologi-
cal research group with more than 25 years of experience assessing emerg-
ing threats to wildlife and ecosystems and is a leader in ecological research
related to mercury toxicology.

This project will rely on IPEN’s broad network of collaborating organiza-
tions in Asia and the South Pacific. Further to IPEN’s obtaining of the
necessary approval from the SAICM Focal Point of participating coun-
tries, those IPEN Participating Organizations who take part in the project
will engage with local communities living in the area selected for the
sampling and conduct the sample collection for this project according to
defined protocols. Hair samples will be shipped to BRI and analyzed in
BRI’s Wildlife Mercury Laboratory in Portland, Maine, USA. BRI will
provide the results, including the raw data, as well as their interpretation
in a summary report to IPEN for distribution to all relevant participants
and further use in the project. Prior to IPEN entering into an arrange-
ment with collaborating organizations in potential participating countries,
IPEN will obtain appropriate country approval of the sampling project by
the National SAICM Focal Point.'

15 Global Report, Appendix: Methods Behind the Data (Page: 18): http://www.ipen.org/sites/default/
files/documents/BRI-IPEN-report-update-102214%20for%20web_0.pdf

16 http://www.saicm.org/index.php?option=com_content&view=category&layout=blog&id=143&Item
id=528
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The methods for sample collection, participant surveys, sample analysis,
and data interpretation rely on previous work conducted by IPEN and
BRI. All participant forms and survey materials have previously been
approved by an Institutional Review Board (IRB) for Human Subjects
through the University of Southern Maine, Portland, Maine, USA (USM)
and incorporate techniques and approaches for engaging with partici-
pants used by national and international agencies. An updated IRB has
been approved at USM and provided to UNEP. Laboratory methods
follow U.S. Environmental Protection Agency standards. Information on
mercury concentrations in individual hair samples will be returned to the
relevant participants. Along with this, participants will be provided, in an
accessible manner, with detailed information to assist with interpretation
of mercury concentrations in hair.

The methodology for this project draws upon the experience of past
IPEN/BRI monitoring projects and has been refined further to ensure the
generation of scientifically robust data that can contribute to the global
mercury monitoring efforts of the UNEP Global Mercury Partnership,
and meets the international scientific standards related to mercury moni-
toring (UNEP/WHO 2008).

This is considered a pilot screening study with the aim to promote global
mercury monitoring efforts of humans, fish, and the environment as the
preparation for ratification and early implementation of the Minamata
Convention on Mercury moves forward.

Hair Sampling Method (Protocols)

Annex A-E, enclosed, are the elements of the detailed procedural docu-
ment that will be provided to each relevant IPEN Hub and NGO under-
taking hair sampling to ensure that the process of participant selection,
surveying and sampling protocols will remain consistent in all sampling
locations and that the data generated will be scientifically sound. This will
also allow determination of the suitability of the results for comparison
with other global monitoring results. Once IPEN has obtained the country
approval from the National SAICM Focal Point of participating countries,
IPEN will contract NGOs to conduct the sampling.

Prior to sample collection each participant will be required to complete a
standardized questionnaire to record information relevant to the sampling
program. The information recorded as part of the questionnaire will be at-
tributed to an anonymous participant or used in an aggregated manner. A
code number referred to as a ‘sample label’ will link the participants, their
questionnaire and the sample taken to assist with contextual feedback to
the participants on their recorded personal mercury levels following the
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analysis of samples and, if necessary, measures to reduce mercury expo-
sure.

The sampling protocol will ensure that samples are taken in a safe and
clean manner with particular attention to steps that will prevent any
potential contamination of the sample from other personnel or sampling
equipment. The target sample volume is one bundle of hair sample from
each relevant participant from the communities where IPEN will conduct
the sampling.

PLEASE NOTE: Participating organisations conducting hair sampling
must purchase the equipment kit locally out of the projects funds - it will
not be supplied separately.

The sampling protocol (Annex A-E) will include information specifying:

*  The equipment kit required and the purpose of each component;

e The recognized standard protocol for taking a hair sample from a
participant;

e Details of the required labelling format for samples;

e Instructions for administering the questionnaire (Annex E), which
will incorporate a label code to link each sample to the relevant par-
ticipant;

e The standard format for the participant consent form (Annex D);

e Instructions for the packaging and shipment of hair samples to the
BRI laboratory;

e Atable of ISO country identification codes and links to additional
codes (Annex B);

e The format for a sampling data sheet to record the label code, location
and date for samples taken (see Annex C);

e The format for a ‘report back’ form (Annex F) which will inform
the individual participants of their analyzed mercury level, context
around the health implications of this level, and recommendations
to reduce their mercury exposure. (This document will be completed
by IPEN and BRI in consultation with the NGO following sample
analysis.)

Further details of the sampling protocol are found in Annexes A-E of this
document.
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Collection of Data (Protocols)

Target Group

The focus of this project is the vulnerable sub-population group, ‘Women
of child-bearing age in the Asia and the Pacific Region’ The definition

of child-bearing age differs to some degree between various institutions.
Studies undertaken by United States researchers use the age range of 18-
44 years due to Federal government limitations on sampling of biological
material from minors. For this project IPEN defines the target group for
sampling as women of child-bearing age from 18 to 44 years.

Participant Selection

Female participants will be selected based on the criteria of (1) their age
(18-44 years), (2) willingness to participate, and (3) having sufficient

hair to provide a sample for analysis. NGOs that are IPEN Participat-

ing Organisations (POs) will be the key organizations on the ground to
identify and convene participants at each location and will administer
the questionnaire, consent forms and conduct hair sampling according
to the specified protocols. The choice of individuals after meeting the
above criteria, will be based on the ease of getting a sample from the first
30 available participants. IPEN will utilize its Regional Hubs to identify
relevant NGOs who are appropriately skilled to carry out this activity, as-
sess the capacity of each NGO who would be participating in this project,
and provide ongoing technical and policy support (including the proto-
cols summarised in this document) to the NGOs to ensure they are able
to gather samples in a scientifically sound manner that is consistent with
recognized standards for sample collection of human hair for mercury
monitoring (UNEP/WHO 2008). Due to the limited size of this survey, in
particular the small sample size, the results will not allow generalization
to overall mercury levels in the country population and will not be able to
produce results of statistical significance.

The right of confidentiality is granted to each individual participant unless
she voluntarily waives it through written communication. For the pur-
poses of this project data will be presented in an aggregated analysis that
does not enable identification of individual participants. Once individual
participant sample data is generated and communicated back to the
participant, that individual has the right to release that information if

she chooses to do so. This is consistent with an individual’s right to know
about their personal health information and disclose it if they wish to.
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Where English is not an appropriate language, participants will be pro-
vided with a translation of relevant documentation, including waiver and
sample results.

Data Collection Locations

The project will be based on hair sampling of women of child-bearing age
from a maximum of 14 locations in up to 11 countries from the Asia and
the Pacific regions with 1-2 sample locations from each country. Based on
the scientific literature, in order for sampling to be scientifically sound, it
will be important to include at least 30 participants per sample location.

Based on the limited financial resources and the diversity of geographic
landscapes and populations, IPEN has identified countries and a number
of locations for sampling, below, for NGOs to identify women of child-
bearing age participants to take part in this study, once IPEN will have
been granted with the necessary approval from the national authorities

of participating countries. The selection of sites within these countries

is not necessarily associated with known contaminated sites. The June,
2016 revision of this methodology reflects a greater emphasis on seek-
ing pacific countries in which to conduct sampling. IPEN Participating
Organisations (POs) in some parts of Asia that were identified as prospec-
tive sampling locations in the previous methodology, have indicated that
it would not be possible to obtain authorisation from government officials
to conduct sampling. This revision of locations is expected to obtain more
positive responses from national officials. The revision of the timeline
(below) reflects the delays previously incurred primarily through attempts
to obtain such authorisation.

A total of up to 14 locations across Asia and the Pacific will be sampled
with 30 - 35 samples collected per site. Candidate countries and possible
numbers of locations are as follows:

ASIA

Country Locations
Nepal 1-2

Sri Lanka 1-2
Tajikistan 1-2
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PACIFIC

Country Locations
Cook Islands 1-2

Fiji 1-2

Kiribati 1-2
Federated States of Micronesia 1-2

Palau

Marshall Islands 1-2

Tonga 1-2

Tuvalu 1-2
Mercury Measurements

Total mercury in hair will be analyzed at BRI's Wildlife Mercury Research
Laboratory following EPA method 74773 by gold-amalgamation atomic
absorption spectroscopy following thermal desorption of the sample using
a Milestone DMA-80. A blank and two calibration standards (DORM-

3 and DOLT-4) are used in each of the two detector cells. Instrument
response are evaluated immediately following calibration, and thereaf-
ter, following every 20 samples and at the end of each analytical run by
running two certified reference materials and a check blank. Instrument
detection limit is approximately 0.050 ng. An acetone wash of the hair
samples followed by a rinse with milli-Q water can be used to remove
external contamination, such as hair products. BRI has analyzed over
one thousand fur/hair samples since 2008 and has published the results
in scientific, peer-reviewed papers and BRI reports (e.g., to the Mexican
government; Rinker et al. 2013).

Laboratory Selection

IPEN has identified BRI as the laboratory that will be used for the analy-
sis and assessment of hair samples for mercury. BRI operates two labora-
tories, each outfitted with a Direct Mercury Analyzer (DMA). One labo-
ratory maintains a BioSafety Level 2 status that permits tissue samples
collected from areas outside the United States to be accepted without
special treatment. BRT’s Wildlife Mercury Laboratory analyzes thousands
of samples annually including egg, muscle, blood, feathers, fur, and hu-
man hair. As mentioned above, BRI follows laboratory methods approved
by the U.S. EPA.

40


http://www.ipen.org

Note: IPEN has determined that BRI represents the most cost effective
option in terms of laboratory analysis for mercury samples for a project
with limited resources. IPEN has designed the budget framework for this
project to incorporate this cost effective approach.

Assessment

The interpretation of sample results will be based on the comparison of
data generated from the field samples with the U.S. EPA’s reference dose
for mercury in human hair (USEPA 2001). Mercury concentrations above
1.0 ppm in hair have been related to neurological impairments in adults
(Yokoo et al. 2003; Karagas et al. 2012). These data will help determine
contaminant concentrations in participating human subjects and poten-
tially identify regions that require more intensive investigations. Data
obtained from the questionnaires will be used in the project report that
will be prepared as part of the project and submitted to UNEP for review.
Because there is not a parallel analyses of fish mercury concentrations in
this survey, only categorical inferences will be made when comparing hair
mercury concentrations and the foods that participants eat. The results
will include graphic representation of the information (graphs, charts,
etc.) in the final public report.

The combination of all the data generated in this project will con-
tribute to developing data and information in participating countries,
elevating public knowledge about the threats of global mercury pollution
and contributing to knowledge of mercury levels internationally.
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Timeline

UPDATED & REVISED IMPLEMENTATION PLAN

Activity Timeframe
Start 01/05/2015
Finalize methodology to be used for the monitoring 30/06/2015
Select laboratory that will be doing the measurements 30/06/2015

Select participating countries and obtain general agreement on the 30/06/2015
project from the national SAICM focal point

Establish partnership agreements with NGO partners in partici- 31/01/2016
pating countries* and with the BRI laboratory for conducting the - 07/09/2016
measurements

Obtain permission from participating countries for sampling** 30/08/2016
Conduct sampling 01/09/2016
Conduct lab analysis 15/09/2016
Draft full international report, including raw data as an Annex 30/10/2016
Submit international report to UNEP for review 01/11/2016
Comments on international report by UNEP 15/11/2016
Finalize full international report 01/12/2016
Draft summary reports 05/12/2016
Submit summary reports to UNEP for review 20/12/2016
Comments on summary reports by UNEP 15/01/2017
Finalize summary reports 31/01/2017
Release final full international report and summary reports 14/02/2017
End : Preparation of project final financial and narrative reports 28/02/2017

* NGO agreements to be signed once permission is obtained by participating country
** Timeline may vary if National SAICM Focal Point responses are delayed, and IPEN and UNEP are
not able to secure approval on this timeline.

Data presentation

IPEN will submit the results to UNEP through a project report for review,
including raw data as an Annex. IPEN will also submit a 1 - 3 page sum-
mary report. After approval, the summary report will be translated into
the 6 UN languages.

IPEN, in cooperation with UNEP, will develop and implement a commu-
nication plan for the dissemination of the results of the project, both at
the international level and in participating countries.
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The final cleared International Report cover will include the logos of
UNEDP, IPEN, and BRI. The report may be titled, “Mercury monitoring in
women of child-bearing age in the Asia and the Pacific region.” The inclu-
sion of the UNEP logo is contingent on UNEP clearance of the report.

IPEN and/or BRI, in consultation with UNEP, will present the outcome
of this project at relevant venues including international mercury treaty
events such as an International Negotiating Committee (INC) meetings or
Conferences of the Parties (COP) to the Minamata Convention on Mer-
cury and with relevant Global Mercury Partnership meetings.

At the request of UNEP, IPEN could also share the data with other identi-
fied UNEP partners. In addition IPEN may share the methodology and
protocols for mercury in hair sampling used in this project with other
parties who may wish to implement them in other hair mercury sampling
activities.

IPEN will release to UNEP all data collected in the course of this project.
The data will include the measured mercury concentrations for every
participant, as well as the results of the questionnaire (except the partici-
pant’s name), as well as other data or observations collected by the NGOs.
The data will be in the form of an Excel spreadsheet or similar tabular
data format. IPEN will provide this data as soon as possible after the field
sampling and hair analysis.
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ANNEX A. HAIR SAMPLING METHOD
(PROTOCOLS)

A detailed explanatory document will be distributed to NGOs conduct-
ing the hair sampling of women of child-bearing age. The document will
include the following practical information related to taking samples and
transporting them to the laboratory in a manner that preserves the integ-
rity and identity of the samples.

EQUIPMENT NEEDED FOR SAMPLING HAIR

Each participating organization is required to provide their own supplies
for hair sampling. Materials needed are summarized in the table below.

HUMAN HAIR SAMPLING KIT

ITEM PURPOSE

Stainless-steel scissors Cutting hair

Self-adhesive label or tape that can be Labelling and securing the hair sample

written on

Small Ziploc bag Storing the hair sample after collection

Hair Sample Log To be completed after collection of
samples to serve as an inventory for the
BRI Lab

IPEN Hair Sampling Consent Form & To be filled out for each individual sample

Questionnaire collected

Nitrile examination gloves To be worn during sample handling. Wear

a fresh pair of gloves for each sample
when possible

Permanent marker & ballpoint pen Labelling sample bags and data sheets

Alcohol wipes For cleaning scissors before and after
each sample is collected

HUMAN HAIR SAMPLE COLLECTION

Standard protocols for the collection of human hair samples are included
below. Itis important that all steps are followed carefully to ensure the
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data collected is of the highest quality. For each sample, the questionnaire
provided at Annex E must be completed and signed by the sample subject.

e Ensure the Consent Form is signed (see Annex D).
e Complete the provided Questionnaire (see Annex E).

e The collector should wear a new pair of nitrile examination gloves
when collecting and handling each sample.

e Use an alcohol wipe to clean the cutting surfaces of the stainless steel
scissors.

e Grasp a bundle of hair approximately the diameter of a pencil eraser
(approximately 30 strands of hair) in the occipital region of the head
(i.e., near the nape of the neck). An adjacent area may be used if hair
length is limited. See Figure 1 below.

e Cut the bundle of hair as close to the scalp as possible

*  Secure the hair sample with a small self-adhesive label using an arrow
to indicate the direction of the scalp.

e Please leave 3-4 cm of hair exposed from the label. The hair closest to
the scalp will be analyzed for mercury. If it is not possible to leave 3-4
cm of hair, leave as much hair as possible.

o Ifhair is shorter than 2 cm, please do not use a label. Just place the
short hair in the Ziplock bag.

»  Place the hair sample in a small Ziplock bag

» Identify the sample by placing a unique sample label on the bag. DO
NOT write subject name or any other personal identifiers on the bag.

SAMPLE LABELING FORMAT

The “MERCURY MONITORING IN WOMEN OF CHILD-BEARING
AGE IN THE ASIA AND THE PACIFIC REGION” project will be analyz-
ing scores of human hair samples from several Asia — Pacific countries. It
will be very important that all sample labels are written legibly and clearly.
In addition, it is imperative that all samples have a unique sample label
ID. Each country is assigned a unique three-letter code, following the
country codes developed by the International Organization for Standard-
ization (ISO). These codes are listed in Annex B of this sample protocol. A
link to additional country codes you may require is also listed.

When labeling each human hair sample, please use the following conven-
tion:

Record your 3-letter country code, a number corresponding to the sam-
pling site (as there could be multiple sites in one country, label sample 1,
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2, or 3)followed by the word HAIR, and the two-digit, sequential number
of the sample (from 01 to 35). Below the label, please record the date the
sample was collected, using the format of dd-MM-yyyy. As an example,
the first human hair sample collected from the first community in Nepal
(NPL) on November 4, 2015, would be labeled as follows:

NPL-1-HAIR-01
04-NOV-2015

NOTE: the Sample Label will also serve as the participant identification.

SAMPLE DATA SHEET

Following sample collection, each participating NGO should complete the
Hair Sample Data sheet (Annex C) and include it with the shipment of
hair to BRI. This data sheet will provide BRI with an accurate inventory

Figure 1. Occipital Region: Target sample area

of samples included in the shipment. Please retain a copy for your records
in case it gets lost in transit.

INTERVIEWING SAMPLE DONORS

Each sample donor will have to fill out a questionnaire (Annex E). This
can be done as an interview of the donor by NGO staff or by having the
donor fill out the questionnaire (in this case the donor needs to under-
stand English or the questionnaire needs to be translated into a local lan-
guage). The questionnaires (which are to be recorded electronically or as
hardcopy then scanned) must be sent to the IPEN hair sampling project
email address (hghair@ipen.org) with the NGO keeping a back-up copy,
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Figure 2. Correct labelling and storage of sample

OR the completed questionnaires can be re-written to an electronic for-
mat. Please use the Word template for that purpose. Note: The question-
naires must be sent to IPEN at the email address above and not to BRI.

PARTICIPANT INFORMATION

Prior to shipping human hair samples to BRI, the participating NGO
should record sample donors’ names and corresponding sample labels and
securely retain this document. This way the results can be sent back to
each individual participant upon completion of analysis. Mercury values
will be listed with their corresponding sample label and submitted at the
request of participating NGOs.

HAIR SAMPLE SHIPMENT

All samples will be shipped directly to the Biodiversity Research Institute’s
Wildlife Mercury Lab using DHL. The human hair samples, and Sample
Data Sheet will be shipped to BRI as a package. NGOs conducting sam-
pling must retain an electronic copy of all documents by scanning hard
copies and saving them or directly entering data in electronic form during
the sampling activity. Hair samples are to be stored at ambient tempera-
ture until shipment.

1. Place the human hair samples and Sample Data Sheet in a DHL or
shipping envelope obtained from the shipping provider. Please try
to obtain a padded envelope to give the hair samples extra protection
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during shipment. (NGOs will also need to email a copy of the same
Data Sheet to BRI - see below)

Email the electronic versions of completed hair Questionnaires and
Consent Forms to IPEN (hghair@ipen.org).

Email a copy of your human hair Sample Data Sheet to BRI (IPEN.
BRI@briloon.org) and await further instructions about shipping.
Once BRI receives this information and you are ready to ship, BRI
will arrange the shipment online with DHL. You will receive instruc-
tions from DHL via email to complete the shipments. If DHL is

not in your area, BRI will arrange shipping through another cou-
rier, such as UPS or FedEx. BRI will pay for the shipping costs and
track the shipment.


http://www.ipen.org
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mailto:IPEN.BRI@briloon.org
mailto:IPEN.BRI@briloon.org

Figure 4: Example of a DHL envelope

ANNEX B. ISO COUNTRY CODES

Below is the list of countries that have been identified by IPEN as pos-
sibly participating in The “MERCURY MONITORING IN WOMEN OF
CHILD-BEARING AGE IN THE ASIA AND THE PACIFIC REGION”
project. Please find the country where your samples are being collected
and use the 3-letter code (ISO Alpha 3-code) provided in the column next

to your country.

Country ISO Alpha 3-code
Tajikistan TJK
Nepal NPL
Sri Lanka LKA
Palau PLW
Tuvalu TUV
Tonga TON
Federated States of Micronesia FSM
Cook Islands COK
Fiji FJI
Kiribati KIR
Marshall Islands MHL

The full list of country codes is available online at:

https://www.iso.org/obp/ui/#search/code/

Mercury monitoring in women of child-bearing age in the Asia & the Pacific region (April 2017) | 49



ANNEX C. HAIR SAMPLE DATA
SHEET

Below is a partial example of the data sheet to be used for the human hair
sampling. The datasheet has space for up to 35 samples, noting 30 samples
must be collected. This completed form should be included in the package
containing the human hair samples to BRI and must also be emailed to BRI
(IPEN.BRI@briloon.org). Note: for each sample listed below, a completed
questionnaire form (see Annex E) must be completed and mailed to IPEN
(hghair@ipen.org). Any questions about the information requested on the
sample data sheet should be directed to IPEN (hghair@ipen.org).

MERCURY MONITORING IN WOMEN OF CHILD-BEARING AGE IN THE ASIA
AND THE PACIFIC REGION 2015-2016 PROJECT

NGO name:
NGO contact:

Date

Sample label

Location of Residence
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ANNEX D. CONSENT FORM

Sample Label #

IPEN Hair Sampling
Consent Form
Survey Overview

The primary goal of the IPEN “MERCURY MONITORING IN
WOMEN OF CHILD-BEARING AGE IN THE ASIA AND THE
PACIFIC REGION” project will be to generate new data, and
raise awareness about global mercury pollution, primarily from
developing and transition countries in the region. The mercury
monitoring information generated will include sampling re-
sults from biomonitoring (via hair sampling) of specific com-
munities, in order to improve knowledge about their mercury
exposure (specifically in women of child-bearing age that are
particularly vulnerable to mercury exposure) while also el-
evating public knowledge about the threats of global mercury
pollution.

Hair samples will be collected by IPEN Participating Organiza-
tions and examined by an internationally certified laboratory
to indicate the level of mercury detected in the individuals
sampled. Results will be anonymous and included in outreach
and education about mercury in the environment. Names of
participants in this analysis will never be used publicly un-
less agreed to by the participants.

IPEN is a global network with more than 700 public interest
NGO Participating Organizations in over 100 countries. Its

8 Regional Hubs operate in the African, Asian, Arab, Eastern
European/Caucasus/Central Asian and Latin American regions
and in all 6 UN languages (www.ipen.org).

Page 10f 2
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Voluntary Participation

Individuals are free to decline participation in this study or
withdraw from participation at any point. In addition, partici-
pants in this study do not forfeit any legal rights by signing this
informed consent form.

Consent

[ have read this consent document and understand the nature
of this assessment and procedures for hair sampling. [ under-
stand that my participation in this study is voluntary and agree
to allow the analysis of my hair sample to be included in this
project. I agree to complete this Mercury Hair Sampling Sur-
vey and, if asked, agree to a follow-up interview to discuss my
results.

Participant’s Name (Print) Date

Signature

Confidentiality

The results from this test will be compiled and included as data
in a report on mercury exposure and contamination in humans.
The right of confidentiality is granted to each individual
participant unless she voluntarily waives it.

I, (print), voluntarily waive my
right to keep the results of this test confidential.

Signed: Date:

[ understand that by waiving my confidentiality, [ am allowing
the results of my sample to be discussed in publications, press,
or other educational means by IPEN but that my name will
never be used unless I agree to it.

Page 2 of 2
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ANNEX E. QUESTIONNAIRE FORM
FOR SAMPLING OF MERCURY IN
HAIR

Sample label:

The results from this test will be compiled and included as data
in a report on mercury exposure and contamination in humans,
for raising awareness of mercury body burden in the people.
The right of confidentiality is granted to each individual
participant unless she voluntarily waives it.

Consent: Each participant is providing hair samples and re-
sponses to the questionnaire at their free will. The participant
must sign the consent form to indicate their consent and pro-
vide this to the individual collecting the sample and question-
naire response prior to sample collection.

Privacy & Anonymous Samples: Each participant will receive
a sample label, to be utilized in collecting results and to conceal
the names of participants.

1. Date:

2. Participant ID Code= Sample Label:
3. Country:

4. Gender: Female ()
5. Age:
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6. Do you want to be contacted by email
or post mail to know your personal mer-
cury burden?

NOTE: Participants that wish to provide
anonymous hair samples, can collect
results by emailing (hghair@ipen.org@
ipen.org), providing their Participant ID
Code and set password.

Yes () No ()
Email Address:

Postal address in case
an e-mail address is not
available:

7. Do you eat fish? If not, skip to ques-
tion 14.

Yes () No ()

8. If you eat fish, what are the one or
two kinds that you eat most often?

9. How often in one week do you eat
(first fish species name indicated
in response to question 8 above.)?

10. How often in one week do you eat
(second fish species name indi-
cated in response to question 8 above)?

11. Approximately how many meals of
fish are you eating every week?

12. Have you eaten fish during the last
14 days? If so, approximately how many
fish meals and what were the average
amounts

Yes () No ()

13. What species of fish have you eaten
during the last 14 days?

14. Do you avoid or limit your fish
consumption because of concerns for
mercury?

Yes () No ()
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15. Do you think you will take measures
to reduce your mercury exposure after
participating in this survey?

Yes () No ()

I already take measures

()

16. What is your occupation?

17. Does you occupation involve expo-
sure to mercury?

Note: There is more than one type of mercury, organic and inorganic. Sampling hair
for mercury illustrates organic mercury in the body. However, you may be exposed to
inorganic mercury by sources like dental amalgam filling (“silver fillings”), skin cream or

by occupation.

18. Are you aware of the different ways
you can be exposed to mercury?

Yes () No ()

If yes, please specify if
you are exposed

because of your occu-

pation and specify your
work place? (e.g. chlor-
alkali plant, in dentistry,

waste incinerator, on
landfill etc.)

19. Do you live or work nearby any
facility that can be a source of mercury
pollution?

Yes () No ()
If yes, please specify the
facility

We would like to keep your results and the information you pro-
vided above in our CONFIDENTIAL research database.

20. Is this okay?

Yes () No ()
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ANNEX F. PARTICIPANT REPORT
BACK FORM

Below is an example of how the results will be reported back to each par-
ticipant.

DATE
Mercury in Hair Survey Results

Dear ,

Thank you for participating in the IPEN MERCURY MONITORING IN
WOMEN OF CHILD-BEARING AGE IN THE ASIA AND THE PACIFIC REGION
project. This project is focused on raising awareness about mercury
levels in your community as well as across the globe.

In total we had XXXX participants from YYYY countries contribute to this
project.

All hair samples collected were examined by a certified laboratory at
Biodiversity Research Institute’s Wildlife Mercury Research Laboratory
UUUUU- details on sampling technique needed - UUUUU. Mercury lev-
els in human hair ranged from XXXX micrograms per kilogram (ug/kg) to
YYYYYY pg/kg with an average of 222777.

Your result: Hg ug/kg

What we estimate in the hair sample is the body burden of methylmer-
cury (organic mercury).

What Does this Mean?

In 1990, the World Health Organization (WHO) decided that a level of
total mercury in hair of less than 10,000 micrograms per kilogram (noted
as pg/kg) of hair is unlikely to be associated with adverse health effects.
Levels of mercury above this limit in a pregnant woman correspond to a
risk of harm to the nervous system of the fetus. In 2000, the US National
Research Council established a “reference dose” of 1000 pg /kg and
noted that this level should not be exceeded in women of child-bearing
age (USEPA 2001).
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What can be done to lower your mercury level?
Is there treatment available?

IPEN is not in a position to give individual medical advice. If you are con-
cerned about the mercury levels in your body, you should talk to your
healthcare professional.

If you have concerns about your results, IPEN together with [LOCAL NGO
NAME] can arrange for a medical doctor consultation.

For additional information and/or to arrange a consultation, please con-
tact the LOCAL NGO NAME + CONTACT DETAILS

Research on the benefits and harms of seafood highlights the impor-
tance of choosing species low in mercury and high in omega-3 poly-
unsaturated acids (see the enclosed additional information related to
mercury and frequently asked questions).

Fish Advisories

The Environmental Protection Agency and the Food and Drug Adminis-
tration of the United States issued a joint draft advisory in 2014 warn-
ing pregnant women, women of childbearing age and children to avoid
shark, swordfish, king mackerel, and tilefish from the Gulf of Mexico and
to limit consumption of certain other fish, especially albacore tuna and
fresh tuna.”’

What will IPEN do with this data?

IPEN will analyze all the data collected as part of this project to release

a report on mercury levels in human hair. The project is expected to
contribute to the development of data and information in the Asia and
the Pacific region on the level of mercury in women of child bearing age,
and therefore improve the knowledge on human exposure to mercury.

However, please be assured that your results are confidential.

If you have any questions regarding your results or the process we used
to obtain them, please do not hesitate to contact us.

Thank you again for your participation in this study.

17 http://water.epa.gov/scitech/swguidance/fishshellfish/fishadvisories/index.
cfm
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Please find below information about mercury sampling in human hair.
Sincerely,

NAME of LOCAL NGO + IPEN contact

Mercury Information and Freguently Asked Questions
regarding hair sampling

Please see factsheet N°361 from the World Health Organisation (WHO)
entitled, “Mercury and health” which notes these key facts:

Key facts

e Mercury is a naturally occurring element that is found in air, water
and soil.

«  Exposure to mercury - even small amounts - may cause serious
health problems, and is a threat to the development of the child in
utero and early in life.

e Mercury may have toxic effects on the nervous, digestive and immune
systems, and on lungs, kidneys, skin and eyes.

e Mercury is considered by WHO as one of the top ten chemicals or
groups of chemicals of major public health concern.

e People are mainly exposed to methylmercury, an organic compound,
when they eat fish and shellfish that contain the compound.

http://wwwwho.int/mediacentre/factsheets/fs361/en/

THE HAIR TESTING

Q° 1. Why was hair sampling chosen as the method for
investigating mercury levels?

Hair sampling was chosen because it is not an invasive tech-
nique and can provide information about exposure to mercury
over time, making it preferable to blood analysis.

Q° 2. Is hair sampling the only method to measure mer-
cury levels?

No. Other methods to monitor mercury levels exist, such as
analysis of blood, urine and saliva. Hair is particularly relevant
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in assessing exposure to methylmercury in the diet.

THE RESULTS OF THE TEST

Q° 3. What is recommended as a safe level of mercury in
a hair sample?

In 1990, the World Health Organization (WHO) decided that
a level of total mercury in hair of less than 10,000 micro-
grams per kilogram (noted as ug/kg) of hair is unlikely to be
associated with adverse health effects. Levels of mercury
above this limit in a pregnant woman correspond to a risk

of harm to the nervous system of the fetus. In 2000, the US
National Research Council established a “reference dose” of
1000 pg /kg and noted that this level should not be exceeded
in women of child-bearing age (USEPA 2001).

Q° 4. If my level is above this limit, does the result of the
hair test tell me anything about my state of health?

No. Your result indicates the concentration of total mercury in
your hair and your exposure to mercury during the past few
months, depending on the length of your hair sent to the labo-
ratory (as the average rate of growth of hair is approximately
1 cm per month). It does not mean that the mercury to which
you have been exposed has necessarily caused a negative
impact on your body or state of health. However, if your hair
level is above the WHO limit, we would advise you to look for
the source of exposure and reduce it if possible. For example,
if you are regularly eating fish that are likely to be contami-
nated with high levels of mercury, you may want to switch to
fish with lower mercury levels (see below).

SOURCES OF MERCURY EXPOSURE
Q° 5. What are the current sources of mercury exposure?

The most common route of exposure to mercury (methylmer-
cury) is through the diet, especially fish. Some people may
also be exposed to mercury vapor (elemental mercury) due
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to participation in certain gold mining activities. Exposure can
also occur in other occupational settings or from mercury-
containing wastes. However, air and water, depending on
local mercury pollution load, can contribute significantly to
the daily intake of total mercury.

Use of skin-lightening creams and soaps, and the presence
of mercury in the home (e.g. broken thermometers) or in the
working environment can result in substantial elevations of
mercury exposure.

Q° 6. How can I reduce my exposure to mercury?

Among the various forms of mercury, methylmercury is the
most toxic form. The general population is primarily exposed
to methylmercury through the diet, with fish and fish products
being the dominant source of methylmercury. Intakes of meth-
ylmercury from fish are dependent on fish consumption habits
and the concentration of methylmercury in the fish consumed.

Large predatory fish, and mammals like seals and whales
contain the highest average concentrations of methylmercury
(see question 9).

RECOMMENDATIONS

Q° 7. Should I continue breastfeeding even if my result
showed | had been exposed to mercury?

Yes. Although mercury can pass into breast milk, the amount
of mercury in breast milk is not a problem under normal cir-
cumstances and health experts advise all breastfeeding
women to continue to breastfeed for six months or more. The
mother’s diet appears to be the main source of mercury in
breast milk. The primary danger from methylmercury in fish
is to the developing nervous system of the unborn child, and
mercury levels in breastfed babies usually decline significant-
ly after 2-3 months.

Q° 8. Should | have my dental amalgams removed if | am
pregnant or breastfeeding?
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No. Women should avoid having dental amalgams removed
while pregnant and breastfeeding. Replacement of amalgam
fillings should also be postponed. Both of these interventions
can generate an increase of mercury vapor, which can be
transmitted from mother to developing fetus. If an intervention
is necessary, the dentist should then take all precautions in
order to minimize mercury vapor inhalation.

Q° 9. What is the kind and quantity of fish that | can eat
safely?

The European Commission, based on a recommendation
from the European Food Safety Authority (EFSA), advises:

“Women who might become pregnant, women
who are pregnant or women who are breastfeed-
ing should not eat more than one small portion
(<100g) per week of large predatory fish, such
as swordfish, shark, marlin and pike. If they eat
this portion, they should not eat any other fish
during this period. Also, they should not eat tuna
more than twice per week. The advice also ap-
plies to young children.”

At national levels in the European Union, some Food Safety
Authorities have issued recommendations that are more or
less stringent than those of EFSA. They are adapted to the
situation in each country.

Please consult your national food safety authority to know

if there is any recommendation on fish consumption in your
country. For the fish types mentioned above, we recommend
that women who are pregnant or thinking of becoming preg-
nant, or breastfeeding follow the most stringent recommen-
dation

Q° 10. If | am pregnant or breastfeeding, should | stop
eating fish?

No. Pregnant women should continue to eat fishat least twice
a week, varying the types of fish eaten and favoring less con-
taminated types of fish. Seafood is an important source of in-
dispensable nutrients, and essential fatty acids are necessary
for optimal neurological development of the fetus and young
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children.
Q° 11. Are mercury thermometers at home a risk?

Yes. These types of thermometers contain elementary mercury
which, if the thermometer breaks, can vaporize at the tempera-
ture of the surrounding air, and be inhaled and pass into the blood
stream. Elemental mercury can also pass into the blood stream
following skin contact. Very high exposures to mercury vapor can
cause acute poisoning (see question 12).

Note, if a thermometer breaks in a child’s mouth it is not an acute
danger as the elemental mercury is absorbed very poorly from the
gastrointestinal tract (digestive system).

There are safe alternatives to mercury thermometers (e.g. digital
thermometers), and in some countries, the sale of mercury ther-
mometers has already been banned. We urge you to replace your
mercury thermometer before it breaks, and to give the mercury
thermometer to a pharmacy or the appropriate hazardous waste
facility near your home.

Q° 12. What should | do and not do with the mercury spill
from a broken thermometer?

Immediately after the spill, all people, especially children, should
be kept away from the spill area. In order to minimize mercury va-
pors, heaters and air conditioners should be turned off, and the
area should be ventilated by opening windows as long as possible.

First of all, do not touch mercury with bare hands - you should wear
gloves. Never collect mercury spills with a vacuum cleaner.
All mercury beads should be collected with a carton and put in a
sealed plastic bag. Once all beads of mercury are collected, put the
material used for clean up into the bag, close it and label it as mer-
cury waste before taking it to the pharmacy or to the appropriate
hazardous waste facility near your home. On a carpet or a rug, the
mercury-contaminated section should be cut out. In a sink of water,
mercury will sink to the bottom and mercury should be recovered
with eyedropper and placed in a bag.

Never collect mercury spills with a vacuum cleaner. The heat
of the vacuum will vaporize the mercury into the air and increase
exposure. If you have done so, take the vacuum bag in collection
facilities for hazardous waste. Do not touch the mercury.
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ANNEX 2. RAW DATA BY COUNTRY

TAJIKISTAN
QA/QC THg
Expected Average Range
DOLT5 0.44 +£0.044 0.456 ppm (0.450, 0.466)
ppm
CE464 5.24 + 0.524 5.315 ppm (5.285, 5.366)
ppm
blank 0.000 ppm (0.000, 0.000)
blank boat 0.000 ppm (0.000, 0.000)
THg concen-
tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B6A90242 0.062 0.0060 TJK-1-Hair-01 Dushanbe City,
Somoni District
B6A90243 0.057 0.0058 TJK-1-Hair-02  Dushanbe City,
Somoni District
B6A90244 0.015 0.0047 TJK-1-Hair-03  Dushanbe City,
Somoni District
B6A90245 0.028 0.0051 TJK-1-Hair-04  Dushanbe City,
Somoni District
B6A90246 0.082 0.0068 TJK-1-Hair-05  Dushanbe City,
Somoni District
B6A90247 0.068 0.0089 TJK-1-Hair-06 ~ Dushanbe City,
Somoni District
B6A90248 0.707 0.0100 TJK-1-Hair-07 Dushanbe City,
Somoni District
B6A90249 0.042 0.0053 TJK-1-Hair-08  Dushanbe City,
Somoni District
B6A90250 0.051 0.0052 TJK-1-Hair-09  Dushanbe City,
Somoni District
B6A90251 0.038 0.0050 TJK-1-Hair-10 Dushanbe City,

Somoni District
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THg concen-

tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B6A90252 0.026 0.0050 TJK-1-Hair-11 Dushanbe City,
Somoni District
B6A90253 0.039 0.0058 TJK-1-Hair-12 Dushanbe City,
Somoni District
B6A90254 0.022 0.0060 TJK-1-Hair-13 Dushanbe City,
Somoni District
B6A90255 0.025 0.0070 TJK-1-Hair-14 Dushanbe City,
Somoni District
B6A90256 0.046 0.0085 TJK-1-Hair-15 Dushanbe City,
Somoni District
B6A90257 0.039 0.0064 TJK-1-Hair-16 Dushanbe City,
Somoni District
B6A90258 0.012 0.0075 TJK-1-Hair-17 Dushanbe City,
Somoni District
B6A90259 0.033 0.0070 TJK-1-Hair-18 Dushanbe City,
Somoni District
B6A90260 0.031 0.0051 TJK-1-Hair-19 Dushanbe City,
Somoni District
B6A90261 0.039 0.0060 TJK-1-Hair-20 Dushanbe City,
Somoni District
B6A90262 0.039 0.0083 TJK-1-Hair-21 Dushanbe City,
Somoni District
B6A90263 0.118 0.0077 TJK-1-Hair-22 Dushanbe City,
Somoni District
B6A90264 0.186 0.0064 TJK-1-Hair-23 Dushanbe City,
Somoni District
B6A90265 0.043 0.0082 TJK-1-Hair-24 Dushanbe City,
Somoni District
B6A90266 0.051 0.0103 TJK-1-Hair-25 Dushanbe City,
Somoni District
B6A90267 0.029 0.0087 TJK-1-Hair-26 Dushanbe City,
Somoni District
B6A90268 0.021 0.0078 TJK-1-Hair-27 Dushanbe City,
Somoni District
B6A90269 0.035 0.0066 TJK-1-Hair-28 Dushanbe City,
Somoni District
B6A90270 0.015 0.0076 TJK-1-Hair-29 Dushanbe City,

Somoni District
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THg concen-

tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B6A90271 0.037 0.0103 TJK-1-Hair-30 Dushanbe City,

Somoni District
B6A90272 0.072 0.0077 TJK-1-Hair-31 Dushanbe City,
Somoni District

Duplicates
B6AR0260D 0.031 0.0068
B6AR0248D 0.700 0.0071
COOK ISLANDS LOCATION 1
QA/QC THg

Expected Average Range
DOLTS 0.44 +0.18 0.439 ppm (0.434, 0.446)

ppm
CE464 5.24 +0.10 ppm 5.205 ppm (5.177, 5.239)
blank 0.000 ppm (0.000, 0.002)
blank boat 0.000 ppm (0.000, 0.000)

THg concen-

tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B66T0033 2.251 0.0107 COK-HAIR-01 Turangi
B66T0034 4.094 0.0095 COK-HAIR-02 Nikao
B66T0035 1.903 0.0108 COK-HAIR-03 Ngatangiia
B66T0036 0.172 0.0060 COK-HAIR-04  Tupapa
B66T0037 4.1 0.0062 COK-HAIR-05 Avarua
B66T0038 3.369 0.0062 COK-HAIR-06 Avarua
B66T0039 3.776 0.0026 COK-HAIR-07 Turangi
B66T0040 2.978 0.0050 COK-HAIR-08  Avarua
B66T0041 4950 0.0059 COK-HAIR-09 Ngatangiia
B66T0042 2.808 0.0056 COK-HAIR-10 Avarua
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THg concen-

tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B66T0043 4.664 0.0054 COK-HAIR-N Avarua
B66T0044 4799 0.0031 COK-HAIR-12 Avarua
B66T0045 4134 0.0051 COK-HAIR-13 Avarua
B66T0046 3.628 0.0039 COK-HAIR-14 Takuvaine
B66T0047 6.221 0.0040 COK-HAIR-15 Avarua
B66T0048 6.965 0.0034 COK-HAIR-16 Avarua
B66T0049 4.328 0.0033 COK-HAIR-17 Avarua
B66T0050 3.555 0.0038 COK-HAIR-18 Avatiu
B66T0O051 1.764 0.0048 COK-HAIR-19 Avarua
B66T0052 2.491 0.0053 COK-HAIR-20 Avarua
B66T0053 5.148 0.0046 COK-HAIR-21 Nikao
B66T0054 0.393 0.0047 COK-HAIR-22 Kavera
B66T0055 4.046 0.0051 COK-HAIR-23 Kavera
B66T0056 1.572 0.0052 COK-HAIR-24 Matavera
B66T0057 3.749 0.0031 COK-HAIR-25 Avarua
B66T0058 2.999 0.0048 COK-HAIR-26 Atupa
B66T0059 6.260 0.0042 COK-HAIR-27 Avarua
B66T0060 5112 0.0053 COK-HAIR-28 Avarua
B66T0061 2.493 0.0057 COK-HAIR-29 Avarua
B66T0062 2.890 0.0032 COK-HAIR-30 Avarua
Duplicates
B66T0052D 2.522 0.0045
B66T0060D 5.017 0.0048
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COOK ISLANDS LOCATION 2

QA/QC THg

Expected Average Range

DOLT5 0.44 + 0.448 ppm  (0.433,
0.044 ppm 0.465)
CE464 5.24 £ 0.524 5.211 ppm (5.183,
ppm 5.234)
blank 0.000 ppm  (0.000,
0.000)
blank boat 0.000 ppm  (0.000,
0.000)
THg con- Location
centration Sample of Resi-
Lab ID [mg/kgl Weight [g] Sample ID Date dence
B6AR0526 1140 0.0072 COK-HAIR-31 18/11/2016 Rarotonga,
Cook Islands
B6AR0527 1172 0.0063 COK- 18/11/2016 Rarotonga,
HAIR-32 Cook Islands
B6AR0528 7.208 0.0045 COK- 18/11/2016 Rarotonga,
HAIR-33 Cook Islands
B6AR0529 7.230 0.0045 COK- 18/11/2016 Rarotonga,
HAIR-34 Cook Islands
B6AR0O530 8.3 0.0057 COK- 18/11/2016 Rarotonga,
HAIR-35 Cook Islands
B6ARO531 6.044 0.0064 COK- 18/11/2016 Rarotonga,
HAIR-36 Cook Islands
B6AR0532 1.217 0.0056 COK- 18/11/2016 Rarotonga,
HAIR-37 Cook Islands
B6AR0533 0.963 0.0069 COK- 18/11/2016 Rarotonga,
HAIR-38 Cook Islands
B6AR0534 2.169 0.0062 COK- 18/11/2016 Rarotonga,
HAIR-39 Cook Islands
B6AR0O535 4.941 0.0074 COK- 18/11/2016 Rarotonga,
HAIR-40 Cook Islands
B6AR0O536  3.247 0.0063 COK- 23/11/2016  Rarotonga,
HAIR-41 Cook Islands
B6AR0O537 3.188 0.0063 COK- 23/11/2016  Rarotonga,
HAIR-42 Cook Islands
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THg con- Location
centration Sample of Resi-
Lab ID [mg/kq] Weight [g] Sample ID Date dence
B6AR0538 2.480 0.0053 COK- 23/11/2016  Rarotonga,
HAIR-43 Cook Islands
B6AR0O539 1196 0.0048 COK- 23/11/2016 Rarotonga,
HAIR-44 Cook Islands
B6AR0540 1.631 0.0048 COK- 23/11/2016  Rarotonga,
HAIR-45 Cook Islands
B6AR0O541 1.610 0.0046 COK- 23/11/2016  Rarotonga,
HAIR-46 Cook Islands
B6AR0542 8.514 0.0056 COK- 23/11/2016 Rarotonga,
HAIR-47 Cook Islands
B6AR0543 2.614 0.0085 COK- 23/11/2016  Rarotonga,
HAIR-48 Cook Islands
B6AR0544 2.563 0.0062 COK- 23/11/2016 Rarotonga,
HAIR-49 Cook Islands
B6AR0545 3.913 0.0059 COK- 23/11/2016  Rarotonga,
HAIR-50 Cook Islands
B6AR0546 5.584 0.0070 COK- 23/11/2016  Rarotonga,
HAIR-51 Cook Islands
B6AR0547 2.849 0.0061 COK- 23/11/2016  Rarotonga,
HAIR-52 Cook Islands
B6AR0548 3.816 0.0046 COK- 23/11/2016  Rarotonga,
HAIR-53 Cook Islands
B6AR0549 5.016 0.0042 COK- 23/11/2016 Rarotonga,
HAIR-54 Cook Islands
B6ARO550 2.376 0.0056 COK- 23/11/2016  Rarotonga,
HAIR-55 Cook Islands
B6ARO551  3.807 0.0052 COK- 23/11/2016  Rarotonga,
HAIR-56 Cook Islands
B6AR0O552 4.414 0.0054 COK- 23/11/2016 Rarotonga,
HAIR-57 Cook Islands
B6AR0O553 4.746 0.0066 COK- 23/11/2016  Rarotonga,
HAIR-58 Cook Islands
B6AR0O554 4.691 0.0058 COK- 23/11/2016 Rarotonga,
HAIR-59 Cook Islands
B6AR0O555 1.437 0.0043 COK- 23/11/2016  Rarotonga,
HAIR-60 Cook Islands
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THg con- Location
centration Sample of Resi-

Lab ID [mg/kq] Weight [g] Sample ID Date dence
Duplicate
B6AR0O541D 1.571 0.0064
KIRIBATI
QA/QC THgq

Expected Average Range
DOLTS 0.44 +0.033 0.437 ppm (0.434, 0.441)

ppm
CE464 5.24 + 0.393 5.219 ppm (5.198, 5.229)

ppm
blank 0.000 ppm (0.000, 0.000)
blank boat 0.000 ppm (0.000, 0.000)

THg concen-

tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B69K0060 3.044 0.0050 KIR-Hair-01 Bi Kenibeu
B69K0061 3.634 0.0052 KIR-Hair-02 Betio, Kiribati
B69K0062 7.51 0.0073 KIR-Hair-03 Betio, Kiribati
B69K0063 2.805 0.0056 KIR-Hair-04 Betio, Kiribati
B69K0064 3.986 0.0072 KIR-Hair-05 Betio, Kiribati
B69K0065 2.544 0.0073 KIR-Hair-06 Betio, Kiribati
B69K0066 2.060 0.0044 KIR-Hair-07 Betio, Kiribati
B69K0067 2.441 0.0053 KIR-Hair-08 Betio, Kiribati
B69K0068 2.482 0.0061 KIR-Hair-09 Betio, Kiribati
B69K0069 2.890 0.0045 KIR-Hair-10 Betio, Kiribati
B69K0O070 3.496 0.0065 KIR-Hair-11 Betio, Kiribati
B69K0O071 3.636 0.0042 KIR-Hair-12 Betio, Kiribati
B69K0072 3.151 0.0065 KIR-Hair-13 Betio, Kiribati
B69K0073 4.071 0.0049 KIR-Hair-14 Betio, Kiribati
B69K0074 3.391 0.0032 KIR-Hair-15 Betio, Kiribati
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THg concen-

tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B69K0O075 3.049 0.0052 KIR-Hair-16 Betio, Kiribati
B69K0076 2.588 0.0066 KIR-Hair-17 Betio, Kiribati
B69K0077 1771 0.0053 KIR-Hair-18 Betio, Kiribati
B69K0078 2.561 0.0043 KIR-Hair-19 Betio, Kiribati
B69K0079 3.491 0.0070 KIR-Hair-20 Betio, Kiribati
B69K0080 4179 0.0056 KIR-Hair-21 Betio, Kiribati
B69K0081 3.495 0.0054 KIR-Hair-22 Betio, Kiribati
B69K0082 5.341 0.0063 KIR-Hair-23 Betio, Kiribati
B69K0083 5.291 0.0058 KIR-Hair-24 Betio, Kiribati
B69K0084 3.569 0.0044 KIR-Hair-25 Betio, Kiribati
B69K0085 2.414 0.0067 KIR-Hair-26 Betio, Kiribati
B69K0086 2.429 0.0061 KIR-Hair-27 Betio, Kiribati
B69K0087 2.025 0.0062 KIR-Hair-28 Betio, Kiribati
B69K0088 6.240 0.0050 KIR-Hair-29 Betio, Kiribati
B69K0089 3.226 0.0059 KIR-Hair-31 Betio, Kiribati
Duplicate
B69K0080D 4.328 0.0078
MARSHALL ISLANDS
QA/QC THg

Expected Average Range
DOLTS 0.44 + 0.033 0.435 ppm (0.427, 0.438)

ppm
CE464 5.24 + 0.393 5.212 ppm (5134, 5.293)

ppm
blank 0.000 ppm (0.000, 0.000)
blank boat 0.000 ppm (0.000, 0.000)
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THg concen-

tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B68U00O1 6.063 0.0043 MHL-Hair-01 Rita, MAJURO
B68U0002 2183 0.0023 MHL-Hair-02 Delap, MA-
JURO
B68U0O003 1.517 0.0041 MHL-Hair-03 Rita, MAJURO
B68U0004 1.610 0.0048 MHL-Hair-04 Rita, MAJURO
B68U000S5 2.216 0.0032 MHL-Hair-05 Rita, MAJURO
B68U0006 1.763 0.0046 MHL-Hair-06 Uliga, MAJURO
B68U000O7 3.587 0.0020 MHL-Hair-07 Small Island,
MAJURO
B68U0008 3.486 0.0046 MHL-Hair-08 Rita, MAJURO
B68U0009 1.481 0.0048 MHL-Hair-09 Uliga, MAJURO
B68U0010 3.185 0.0049 MHL-Hair-10 Uliga, MAJURO
B68UO0O11 4.809 0.0048 MHL-Hair-11 Uliga, MAJURO
B68U0012 5.301 0.0038 MHL-Hair-12 Uliga, MAJURO
B68U0013 4.368 0.0040 MHL-Hair-13 Uliga, MAJURO
B68U0014 6.478 0.0056 MHL-Hair-14 Uliga, MAJURO
B68U0015 0.555 0.0500 MHL-Hair-15 Laura, MA-
JURO
B68U0016 7.091 0.0044 MHL-Hair-16 Laura, MA-
JURO
B68U0017 2.000 0.0048 MHL-Hair-17 Laura, MA-
JURO
B68U0018 2.475 0.0047 MHL-Hair-18 Laura, MA-
JURO
B68U0019 1.847 0.0053 MHL-Hair-19 Laura, MA-
JURO
B68U0020 3.162 0.0032 MHL-Hair-20 Laura, MA-
JURO
B68U0021 1.312 0.0033 MHL-Hair-21 Laura, MA-
JURO
B68U0022 3.339 0.0041 MHL-Hair-22 Laura, MA-
JURO
B68U0023 2.942 0.0044 MHL-Hair-23 Laura, MA-
JURO
B68U0024 2.024 0.0066 MHL-Hair-24 Laura, MA-
JURO
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THg concen-

tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B68U0025 1.850 0.0040 MHL-Hair-25 Uliga, MAJURO
B68U0026 1.523 0.0054 MHL-Hair-26 Uliga, MAJURO
B68U0027 1.940 0.0055 MHL-Hair-27 Uliga, MAJURO
B68U0028 2918 0.0052 MHL-Hair-28 Uliga, MAJURO
B68U0029 1.334 0.0045 MHL-Hair-29 Uliga, MAJURO
B68U0030 3.381 0.0048 MHL-Hair-30 Uliga, MAJURO
Duplicates
B68U0021D 11153 0.0033
B68U0022D 3.284 0.0048
TUVALU
QA/QC THg

Expected Average Range
DOLTS 0.44 +0.033 0.438 ppm (0.430, 0.444)

ppm
CE464 5.24 + 0.393 5.200 ppm (5103, 5.282)

ppm
blank 0.000 ppm (0.000, 0.000)
blank boat 0.000 ppm (0.000, 0.000)

THg concen-

tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B69KO0001 1.787 0.0036 TUV-Hair-01 Tuvalu
B69K0002 1.507 0.0054 TUV-Hair-02 Tuvalu
B69K0003 2.525 0.0041 TUV-Hair-03 Tuvalu
B69K0004 1.879 0.0032 TUV-Hair-04 Tuvalu
B69K0005 2.408 0.0041 TUV-Hair-05 Tuvalu
B69K0006 1.893 0.0047 TUV-Hair-06 Tuvalu
B69K0O007 1.292 0.0045 TUV-Hair-07 Tuvalu
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THg concen-

tration [mg/ Sample Location of
Lab ID kgl Weight [g] Sample ID Residence
B69K0O008 1.012 0.0066 TUV-Hair-08 Tuvalu
B69K0009 2.037 0.0062 TUV-Hair-09 Tuvalu
B69K0010 2.492 0.0053 TUV-Hair-10 Tuvalu
B69KO0OOT11 2.886 0.0059 TUV-Hair-1 Tuvalu
B69K0012 1.643 0.0050 TUV-Hair-12 Tuvalu
B69K0013 1.957 0.0043 TUV-Hair-13 Tuvalu
B69K0014 2.720 0.0053 TUV-Hair-14 Tuvalu
B69K0015 2.575 0.0050 TUV-Hair-15 Tuvalu
B69K0016 2.738 0.0036 TUV-Hair-16 Tuvalu
B69K0O017 0.764 0.0058 TUV-Hair-17 Tuvalu
B69K0018 1.673 0.0043 TUV-Hair-18 Tuvalu
B69K0019 2.347 0.0034 TUV-Hair-19 Tuvalu
B69K0020 1.452 0.0032 TUV-Hair-20 Tuvalu
B69K0021 3.406 0.0026 TUV-Hair-21 Tuvalu
B69K0022 2.250 0.0049 TUV-Hair-22 Tuvalu
B69K0023 1.431 0.0060 TUV-Hair-23 Tuvalu
B69K0024 2.398 0.0050 TUV-Hair-24 Tuvalu
B69K0025 0.530 0.0067 TUV-Hair-25 Tuvalu
B69K0026 2.102 0.0043 TUV-Hair-26 Tuvalu
B69K0027 2.706 0.0027 TUV-Hair-27 Tuvalu
B69K0028 2113 0.0052 TUV-Hair-28 Tuvalu
B69K0029 1.900 0.0049 TUV-Hair-29 Tuvalu
B69K0030 1.567 0.0037 TUV-Hair-30 Tuvalu
Duplicate
B69K0021D 3.197 0.0043
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NEPAL LOCATION 1

QA/QC THg
Expected Average Range
DOLT5 0.44 +£0.18 0.429 ppm (0.426, 0.430)
ppm
BCR463 2.85+£0.16 2.767 ppm (2.746, 2.780)
ppm
blank 0.000 ppm (0.000, 0.000)
blank boat 0.000 ppm (0.000, 0.000)
THg concen-
tration [mg/ Sample Location of Resi-
Lab ID kgl Weight [q] Sample ID  dence
B64P00O01 0.631 0.0074 NPL-1-Hair-01 Lekhanath Municipality
Ward No. 9, Piple
B64P0002 0.650 0.0046 NPL-1-Hair-02 Lekhanath Municipality
Ward No. 9, Piple
B64P0003 1.053 0.0057 NPL-1-Hair-03 Lekhanath Municipality
Ward No. 9, Piple
B64P0004 0.537 0.0050 NPL-1-Hair-04 Lekhanath Municipality
Ward No. 9, Piple
B64P0005 0.952 0.0049 NPL-1-Hair-O5 Lekhanath Municipality
Ward No. 9, Piple
B64P0006 0.829 0.0037 NPL-1-Hair-06 Lekhanath Municipality
Ward No. 9, Piple
B64P0O007 0.775 0.0050 NPL-1-Hair-07 Lekhanath Municipality
Ward No. 9, Piple
B64P0008 0.470 0.0067 NPL-1-Hair-08 Lekhanath Municipality
Ward No. 9, Piple
B64P0O009 0.540 0.0061 NPL-1-Hair-09 Lekhanath Municipality
Ward No. 9, Piple
B64P0010 0.540 0.0084 NPL-1-Hair-10 Lekhanath Municipality
Ward No. 9, Piple
B64P0O0O11 0.414 0.0079 NPL-1-Hair-11  Lekhanath Municipality
Ward No. 9, Piple
B64P0012 0.886 0.0079 NPL-1-Hair-12 Lekhanath Municipality
Ward No. 9, Piple
B64P0013 0.630 0.0059 NPL-1-Hair-13  Lekhanath Municipality

Ward No. 9, Piple
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THg concen-

tration [mg/ Sample Location of Resi-
Lab ID kgl Weight [q] Sample ID  dence
B64P0014 0.627 0.0074 NPL-1-Hair-14 Lekhanath Municipality
Ward No. 9, Piple
B64P0015 0.448 0.0080 NPL-1-Hair-15 Lekhanath Municipality
Ward No. 9, Piple
B64P0016 0.224 0.0089 NPL-1-Hair-16  Lekhanath Municipality
Ward No. 9, Piple
B64P0017 0.541 0.0075 NPL-1-Hair-17  Lekhanath Municipality
Ward No. 9, Piple
B64P0018  0.712 0.0078 NPL1-Hair-18 Lekhanath Municipality
Ward No. 9, Piple
B64P0019  0.730 0.0055 NPL-1-Hair-19  Lekhanath Municipality
Ward No. 9, Piple
B64P0020 1183 0.0066 NPL-1-Hair-20 Lekhanath Municipality
Ward No. 9, Piple
B64P0021 0.531 0.0075 NPL-1-Hair-21 Lekhanath Municipality
Ward No. 9, Piple
B64P0022 0.288 0.0077 NPL-1-Hair-22 Lekhanath Municipality
Ward No. 9, Piple
B64P0023  0.834 0.0062 NPL1-Hair-23 Lekhanath Municipality
Ward No. 9, Piple
B64P0024  0.490 0.0072 NPL-1-Hair-24 Lekhanath Municipality
Ward No. 9, Piple
B64P0026 0.812 0.0072 NPL-1-Hair-26 Lekhanath Municipality
Ward No. 9, Piple
B64P0027 0.700 0.0076 NPL-1-Hair-27 Lekhanath Municipality
Ward No. 11, Majhikuna
B64P0028 1.082 0.0080 NPL-1-Hair-28 Lekhanath Municipality
Ward No. 11, Majhikuna
B64P0029 0.983 0.0081 NPL-1-Hair-29 Lekhanath Municipality
Ward No. 11, Majhikuna
B64P0030 0.845 0.0080 NPL-1-Hair-30 Lekhanath Municipality
Ward No. 11, Majhikuna
B64P0031 0.861 0.0067 NPL-1-Hair-31 Lekhanath Municipality
Ward No. 9, Piple
B64P0032 0.362 0.0078 NPL-1-Hair-32 Lekhanath Municipality
Ward No. 9, Piple
B64P0033 0.730 0.0077 NPL-1-Hair-33 Lekhanath Municipality

Ward No. 9, Piple
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THg concen-
tration [mg/ Sample

Location of Resi-

Lab ID kgl Weight [q] Sample ID  dence
B64P0034 0.216 0.0034 NPL-2- KMC 34, Aloknagar
Hair-34 Marg, Katmandu
Duplicate
B64P0019D 0.732 0.0049
NEPAL LOCATION 2
THg
concen- Sample
tration Weight Location of
Lab ID [mg/kq]l [gl Sample ID Date Residence
B6CLOO1IO 11591 0.0076 NPL-02-HAIR-10  3/12/2016 Nagbahal,
Lalitpur
B6CLOO11 0.658 0.0092 NPL-02-HAIR-11 3/12/2016 Nagbahal,
Lalitpur
B6CL0O0O12 0.6288 0.0058 NPL-02-HAIR-12  3/12/2016 Nagbahal,
Lalitpur
B6CLOO13 0.4023 0.0106 NPL-02-HAIR-13  3/12/2016 Nagbahal,
Lalitpur
B6CLO0O14  1.6652 0.0062 NPL-02-HAIR-14  3/12/2016 Nagbahal,
Lalitpur
B6CLOO15 2.0758 0.0066 NPL-02-HAIR-15 6/12/2016 Sundhara,
Lalitpur
B6CLOO16 1.4392 0.0062 NPL-02-HAIR-16 6/12/2016 Sundhara,
Lalitpur
B6CL0OO18 2.3114 0.0052 NPL-02-HAIR-18 9/12/2016 Imadol-VDCs
B6CLOO19 4.6619 0.0078 NPL-02-HAIR-19  9/12/2016 Imadol-VDCs
B6CLO020 2.3134 0.0065 NPL-02-HAIR-20 9/12/2016 Imadol-VDCs
B6CL0O021 3.9641 0.0062 NPL-02-HAIR-21  9/12/2016 Imadol-VDCs
B6CL0022 5.7322 0.0083 NPL-02-HAIR-22 11/12/2016  Shanku, Patan
B6CLO023 40.1569 0.0096 NPL-02-HAIR-23 11/12/2016  Shanku, Patan
B6CL0024 2.7617 0.0084 NPL-02-HAIR-24 11/12/2016  Shanku, Patan
B6CL0O025 0.8126 0.007 NPL-02-HAIR-25 11/12/2016  Sundhara,

Lalitpur
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THg
concen- Sample

tration Weight Location of
Lab ID [mg/kq] [gl Sample ID Date Residence
B6CL0O026 1.7208 0.007 NPL-02-HAIR-26  11/12/2016  Sundhara,
Lalitpur

B6CL0O027 0.5108 0.0118 NPL-02-HAIR-27 11/12/2016  Sundhara,
Lalitpur

B6CLO028 3.5304 0.0101 NPL-02-HAIR-28 12/12/2016 Chayasal (di-
version road)

B6CL0O029 10.242 0.0104 NPL-02-HAIR-29 12/12/2016 Imadol, Ba-
hundhara

B6CLO0O30 2.8289 0.0075 NPL-02-HAIR-30 12/12/2016 Imadol, Ba-
hundhara
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ANNEX 3. QUESTIONNAIRE RESULTS
BY COUNTRY

Results begin on the next page.
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20

19b

19a

18b

18a

17

16

15

14b

14a

13a

12b

12a

1

Database
consent

Source type

Source nearby

Aware specify
Aware of types
of exposure

Occupational
mercury expo-
sure

Occupation

Change be-
haviour after
survey

comments

Avoid fish

Species last
2weeks

Avg amount
last 2weeks

Nr. fish meals
in last 2weeks

Fish meals per
week

Code/ID

Office work

Yellowfin tuna, Sea

urchin

8 meals 120-150g

each

Y

4t05

COK-HAIR-26

Office work

Tuna

1 meal 120-150g
4 meals 120-150g

each

Y
Y

1

COK-HAIR-27

Office work

Tuna

2t03

COK-HAIR-28

Office work

Tuna

14 meals 120-150g
4 to 5 meals 120-

1509 each

Y
Y

6to7
4105

COK-HAIR-29

Office work

Yellowfin Tuna

COK-HAIR-30




HSI143110S 3ATHIL0TE ¥NNL
€0} £0}2 pusaq sansUdLAW - 1y NIIMOTIIA - SJeaeqje snuuny] - tey A A9 4 SPUBIS|Y00)  iiititHEHHH#E  Ob-UIVH-N0D
HSI1L04YYd ASIY¥Q “YNNL 3400
€017 £0}2 - SMPIpIOS SNINJOJY) - ieYed  -YgTy - ebunjeje snuuny] - 319n8,0] A A8 4 SPUBIS|Y00)  iiititHHH#HE  6E-UIVH-N0D
HSI1L04YYd ASIYQ HSI1431a10S 3A3
€032 €032 - SNPIp10S SNINIOJYY - JeXeq A ) T4 4 SPUBIS|Y00)  irititHE#H#H#E  8E-UIVH-N0D
YNNL 3402v41Y HSI1L04YYd
| | - ebunjeje snuunyy - 319A3,0 ASIVQ - SNPIpJ0S SnINJOJY) - 1jeyed A A9 4 SPUBIS|Y00)  iiititHiH#H#E  LC-UIVH-N0D
YNNL NIAMO1 HSI1L04YYd
€017 l -13A - Saledeqje snuunyj - ey ASIVQ - SNPIPI0S SNANJOJY) - IjeNed A ) S Y4 4 SpUBIS|Y00)  iiititHH#H#H#E  9E-UIVH-N0D
YNNL NIAMO1 Yanayyuyg 1y3y9
€017 £0}2 -13A - Saiedeqje snuunyj - ey - epnaelseq eudeshyds - ebuey A ) - 4 SPUBIS|Y00)  iiiiitHEH#H#E  GE-UIVH-N0D
YNNL NIdMO01 HSI1431a10S 3A3
€017 £0}¢ -T3A - Sa1edeqje snuuny) - ey -HOLOTA - WPUIRG SonsuduAy - ny A 8¢ 4 SPUB[S|Y00)  iiititHH#H#H#E  YE-UIVH-N0D
HSI443170S 3ATHIL0TE HSI4 ONIATS INIM-MOTTIA
€032 G0}y pusaq sosLduky - ny - snuadojiasod sninjasdA) - olosel A S 4 SPUBIS|Y00)  irititiE##H#E  EC-UIVH-N0D
| €012 eun] alodeqly uowyes A 144 4 SPUBIS|Y00)  iiititHEH#H#E  ZC-UIVH-N0D
HSI1L04YYd ASI¥Q HSIINYOJINN 3NId
€017 £0}2 - SNPIPJOS SNINJOJY] - Ijeyed  -§3N1Q - SIUI0DIUN OSEN - 010 auf) A N4 4 SpUBIS|Y00)  iiititiH##H#E  1E-UIVH-N0D
3
5 L 1
sg S8 & 8 23 - a
Sz SZg2 e - 8a & 5 &8 g = 3
S5 858 & $ o2 £% E ZE g 5 3 £ )
w = = w = = [ b o&E o+ w =0 < O [x] a [x]
0l 6 q8 eg L 29 q9 g9 g9 ¥ € 4 l

(V L4Vd) 2 NOILVYD0T1 ANVISI Y002

89



(¥3$ 3A3919

‘UNNL 3400

I | - snwjeyjydouawnio Jejas - aanpy  -yg7y - eBunjeje snuuny] - aana,0f 6€ SPURIS| Y00 MY 0G-HIVH-I0D
T1190Y044/HS14 "¥NNL 7402
| £0}Z  -QOMS - SnipejD senydery - ey -yg1y - ebunjeje snuuny] - 143,01 6y SPURISI 00D HHHHHE  6h-HIVH-N0D
T1140Y044/HSI4 00HYM
£0}7 €0} -QHOMS - Snipej6 seiydery - eanyy - Lipuejos wnigAaoyjuedy - eieeq 12 SPURISI YO0 Y 8p-HIVH-I0D
¥NNL 3400¥4TY HSI41044vd
£0)7 £0}7 - ebunjeje snuuny| - 319A301  ASIV - SNPIPIOS SINI0JY) - 1jeyed u SPURIS| Y00 HHHHHEE  Lp-HIVH-N0D
¥NNL 3400¥aTY anH) ¥3S
£0}7 ! - ebunjeje snuuny] - 3190301 30174 - Suddsesautd snsoydhy - 1dg 9 SPUBISI N00)  HHHHHEEE  Ip-HIVH-N0D
¥NL 3400¥aTY HSI41044vd
£0)7 £0}7 - ebunjee snuuny - 219A3,0]  ASIY( - SAPIPIOS SINIOJY] - 1jeyeq 9% SPURIS| Y00 HHHHHE  Gh-HIVH-I0D
! HSI4¥31010S IATHIL0TA - 1pusag Sarjsudiaky - my n SPURISI YO0 Y PP-HIVH-N0D
¥NNL 3400vaTY HSI41044vd
I ! - ebunjee snuunyL - 21A3,0]  ASIYQ - SNPIPIOS SINIOJY] - 1jeyed 9% SPURISI YO0 Y Ep-UIVHN0D
¥NNL 3400¥4TY WNNL
£0)7 £0}7 - ebunjeje snuuny] - 21A3,0]  NI4MOTTIA - SaIe0eqje snuuny] - fey 15 SPURIS| Y00 HHHHHHEE  Zp-HIVH-N0D
YaNIvYYYg 1349 HSIANIHAT00 NOWNOD
£0}7 €07 - epnoeileq eudeikyds - ebuey - sninddyy eudeydAio) - 1wy e A9 SPUBIS| Y00)  HEHHHHHHE  1p-UIVH-N0D
[}
> = > - 1 = =
g2 2z s 8 23 - o
SN S-o o~ - 8 3 T 28 g £ o 3
S = S = = = = = E B E o c© S - =]
sLg ££¢ & £ 82 88 4 £8 T & 8 3 8
1] 6 q8 eg L 29 B 9 ¥V € 4 l




4NHI ¥3§ 378 "YNNL 3400
G0y €02 - Sugsesaud snsoydhy - dig -1y - eBunjeje snuuny] - 313n3,0] 1 SPUBIS| 00 itittHitHitHE  09-HIVH-N0D
HSI4 INIATS INIM-MOTTIA - "YNNL 3400
£0}7 60}y snidydojiasod sninjasdAy - ool -yg7y - ebunjeje snuuNy] - 813A3,01 [y SPUJS| §00)  HitttiHttE  6G-HIVH-Y0)
YNNL 340Jva1Y ATTYAZYL QNYTSI
G0y €07 - ebunjeje snuunyy - 3J9A3,0] - Snuwweiboyyio sapiobuesey - eoeq % SPURIS| j00)  fiEftHHHHHE  8G-HIVH-N0D
HSI4 INIATA INIM-MOTI3A - 4NHI YIS
£0)7 1019 sniaydoiaaod snunjasdA) - osoeyy 3074 - Suagsesau1d snsoydhy - 1dig 8l SPURIS| YO0)  fHEHHEHEE  JG-UIVH-Y0)
HSI11044Yd ASI¥Q ¥NAL
€07 €02 - SIPII0S SIUNIOJY) - 11eYed  NIIMOTTIA - SJedeqje snuuny] - 1By 4 SPUBIS| Y00) ittt 9G-HIVH-N0D
Y34dYNS 034 YIve NNL
14 €0}7  -dWNH - Snqqif snuefyn- nebuey  NIIMOTTIA - Sasedeqje snuunyj - ey ) SPUBIS| 00 itiitHitHtHE GG-HIVH-N0D
11140Y044/HSI4 4NH) YIS
! 2 -QHOMS - snipesb seiydery - enyy 379 - Suadsesaurd snsoydAy - 1dig W SPUBIS| Y00 HiHHHHE  YS-UIVH-N0D
HSI4 INIATS INIM-MOTI3A - WNNL
| €0}z sniajdojioaod snunjasdA) - oJosely  NIIMOTIIA - Sateaegje snuuny] - ey W SPUBIS| H00) ittt EG-HIVH-N0D
HSIINIHA100 NONWOD WNNL
I €0j7 - sninddyy euaeydhio) - LRWIRW  NIJMOTTIA - Sosedegje snuuny] - ey 14 SPUIS| Y00) kit 2G-UIYH-H0D
T1190v04d/HSI4 “YNNL 3409
G0}y GO}y -QYOMS - Snipejb seiydery - ey -ygTy - ebunjeje snuuny] - 319n3,0 ) N4 SPUBIS| 00 itittHH#HRE  G-UIVH-N0D
(']
> = > o - L = =
2 g 23 s 3 2 - a
SN S-o o~ = 8 & T 28 g £ o 3
S = S = = = = = E B E o c© S - =]
sgE ££¢ £ £ 82 88 4 £8 2 8 8 8 8
1] 6 q8 eg L 29 B 9 ¥V € 4 l

91



N N N 130140 yueg N N 319A3,01 | A 14

N N N J3ijojueg N N N |
N N N 1010 yueg N N €017 A |
N N N 1921440 yueg N N N 90}y
N N N 18I0 yueg N N 919K3,01 8 A 4
(¥9$ IA2914 - Snwjeyjydouawnia Jejas - ainyy
N N N 1300 3d10g N N :KTIVAZHL ONYISI - SnuwwesBoy}o sapiobueie) - eoeq 8 A y
N N N Y1oM 391440 N N 0Joiey 8 A G0y
N N N J10m 321440 N N 919A3,0] ‘eun} pauue) ] A ¥
N N N J10m 321440 N N N

N N N Y10M 391440 N N 12 ‘0l0.e 4 A €017
N N N J10M 3210 N N N G0}y
N N N YoM 391440 N N ey my bl A 1019
N N N YoM 291440 N N Ny ‘0loely 8 A G0y
N N N YoM 391440 N N uowjes 4 A £017
N N N YoM 291440 N N 0401 3NN 8 A 4

: § Z s ud 5 tg T8 o

$: 5 § .z 3% izt % 35 m 2 TRIEEE
a o n wh I v <SS v OE o o =R o L= nN I8 =L£ =
¢ 06l eel qsl egl Ll 9 Sl ayl eyl egl Q¢ ezl 11

(9 LdVd) 2 NOILVDOT SANVISI Y002



y10M 321440 1d1q ‘21903,0} U 9
Y10 3910 01018} ‘21303,0] U 9
YNNL 3402v41Y - e6unjeje snuuny] - a1ana,0
H0M 22110 * KTTWAZHL NI3014 - SnbAdwerauw xuese) - ese, i U 9
J10M 321440 1diq 9 8
YI0M 32110 0JoJR}y ‘TJeYRqd 9 GO}y
Jaom 89140 ey €0}z |
J10M 321440 RINYY ‘IR Y 8 14
Jaom 89140 ey 14 14
J10M 321440 LRWLR ‘leY 01038 G0y
JI0M 391440 31303,0] 9 [}
1921440 yueg 3330 €02 |
1921440 yueg eIy 14 £0}7
HSIL04YYd ASIVQ - SNPIPIOS SMUNJOJY) 1jeyeq

N 12910 yueg “§310YNIY9 014 - SBIPUR3Z3BAOU SNUONIIRY - IYOH 8 A y
A N 19210 Yyueg 319A3,0] 8 A ¥
N N 190110 Yueg N N [AURS

> (%] =

2 = ] - 3 a

s, & B 5 5 38 g T g EBE o

B £ =, Bl sz £ 2 E 2 w, 08 EJ B
g§8 £ 8 g3 pgg SE8 s £38% £ = ££ 83 Ey E.
%55 3 32 22 £2g 8s¢g 8 2%5 § ¢ 22 g3 o= 5%
a o [ N I v <SS 0o OEFEw o o= wn o =3 NN <8 =Z=£ =
4 6l 6l egl Ll 91 Sl vl eyl egl qe1 ezl 13

93



Jos3dwd

l euny ulymojjak - sazeaeqje snuuny) - YIWI9NI 3L pajbueds - snsojngau snuLIY}aT - [ONIYON 3L 9 ljequry ¢I-UIVH-HIN
pl 1013dw? 32eJ6uo| - SNAILAIJ0 SNULIYIAT - NOY IL euny yaeldiys - siwejad snuomnsjey - 1y 31 0¢ 1jequiy 11-41¥H-41
1 Joddeus pas yoeqdwny - snqqib snuefyn - GNOGINYYI 3L eunj uimoljaA - ateaeqje snuunyy -yIWIONI 3L 1 lequry O1-YIVH-YIX
1 Jaddeus pas yoeqduny - snqqib snuefyn - INOGINYI 3L Bun} yefdiys - siwejad snuomnsiey - |1y 3 £ lequiy 60-HIYH-YIN
ys1} uoabuns padiis
9 st} LoaBans - snjeLjsol SIYINAL - IYMWININ 3L abue10 - sNJaJ0sqo SNULILFT - YYONO 3L 8l ljequuy 80-HIYH-YIN
ys1y uoabins padiys
1 st uoabins - snjexsol SIINa - IYMWININ 3L abueJo - snjajosqo SNULIYIAT - ¥HOWNO 3L 8l ljequry 10-HIYH-YIN
ys1} uoabuns
14 padijs abuelo - Snajosqo SMULIYJAT - YHOWYO 1L eunj ulymojjaA - Saieaeqie snuunyp -yINIONI 3L 8l lequiy 90-YIVH-YIY
¥ eun) yoefdiys - siweyad snuomnsjey - |1y 31 Buky - snuapdojiaaod snanjasdA) - 1LnYyNO 3L v Hequiy G0-HIVH-UIY
§ euny yoefdiys - siwejad snuomnsjey - 11y 3L Buiky - snuaydojiaaod snanjasdA) - 1LNYNO 3L 6l lequiy 0-YIVH-YIY
§ sty burkyy - snuajdojiaaod sninjasdA) - |LNYNO 3L eun) ulmojjak - Saiedegje snuuny) -yIWIONI 3L 82 lequuy €0-HIYH-HIN
13dnoJb [e102
010}8 Pajppesye|q - sinde] snwiodo1}dalq - INGTNGYMY 3L euny yoefduys - siwejad snuomnsjey - |1y 31 € ljequry 20-HIYH-YIN
14 8 eun} uighojjaA - sateaeqle snuunyy - YINIONI 3L euny yoefdiys - siwejad snuomnsiey - 11y 31 NG lequiy 10-HIVH-HI)
2
@ —_ O~ = ] = o 5 =
5Y% 223 s z 2 858 T2 , B E g 2
woe Pvo ] v owm 55 E 25 & S 2 ® S
[ = i L o+ oo w =0 < O o a o
1] 1 6 q8 eg L 9 B9 § ¥ € ¢ l
(V 1L4vd) 1Lvaldim



ys1j uoabins
14 9 padijs abuelo - Snj3josqo SNULILIAT - VYOO 3L Bun) yoefdiys - siwejad snuomnsiey - |1y 31 A S | SZ-UIVH-HI
14 yl Jaddeus paiyoeqduny - sngqib snuefyny - ONOGINYI 3L eun) yefdiys - siweyad snuomnsiey - |1y 31 A O | b2-HIYH-YIN
1039 I Josadwa dgej6uoj - SN3JBAIJ0 SNULILIAT - N0Y 3L euN} yoe(diys - siwejad snuomnsyey - |1y 31 A VA 2-HIVH-UIN
14 0 eun) yoefdiys - siwejad snuomnsiey - 1y 3 Ajjerasy ulyaniq - snbAdwejaw ¥uele)- yg3y3y 3l A [/ 2-HIYH-HIN
Jadnoud abejynowed -
! 1 euny yoefdiys - siwejod snuomnsjey - (1y 31 uoipeyaydAjod snjaydauid3 - yMy¥vL N n¥AY 3L A o 12-HIVH-HI
9 v Jaddeus pa1 yoeqduny - sngqib snuefyn - INOGINVI 3L Bun) yoefdiys - siwejad snuomnsiey - |1y 31 A w4 0Z-YIYH-4IN
G g Josadwa aaej6uoj - SNAIBAI0 SMULIY)AT - HOY 3L eun) yoeldiys - swejad snuomnsyey - 11y 31 A T 61-4IYH-YIN
G ¢ eun} yoeldiys - siwefad snuomnsiey - |1y 31 buthyy - sniaydograsod snanjasdAy - 11nYNO 31 A 8l 4 81-HIVH-4IN
ys1j uoabuns padiijs
b 032 90}y st Buikyy - snuaydoyiaaod snanjasdA) - 1LY 3L aBue10 - SJBJ0SGO SNUMURaT - ¥HOWNO 3L A e 4 LI-HIVH-YIN
90}y 010}/ Jaddeus pai yoeqduiny - snqqib snuefin’ - NOGINYYI 3L euny yoefduys - siwejad snuomnsjey - |1y 31 A 0 4 91-YIVH-YI
ys1} uoabuins
/! l padijs abuelo - SnJ3josqo SNULILIAT - VYOO 3L Bun) Yoefdiys - siwejad snuomnsiey - |1y 31 A & 4 GI-YIVH-YIN
14 01 Jaddeus pa1yoeqduny - sngqib snuefyny - ONOGINYI 3L eun) yefdiys - siweyad snuomnsiey - |1y 31 A v 4 bI-HIVH-YIN
8 ? Bum} yoefdiys - siwejad snuomnsjey - [1y 3L eun) ulymofjak - saseaqle snuunyL -yINIgNI 3L A (TR ¢1-YIVH-YI
(']

> = > - = ]
22 g2 < " 22 = a
o v~ = o —_ o = = =
T = L= = o -— ° . —_ ..-W — Q ...W D = S~
S5 £58 Z 5 o2t EFE g 2 5 2 g
WwE = wiE = [y i & oo w =0 < O o a o
0l 6 q8 eg L 9 99 g9 S ¥ € 2 l

95



¥ 01 saddeus pay yoeqduwny - snqqib snuefjm - NOGINYYI 3L eunj uijmojah - Saieaeqje snuunyy - YIWIONI 3L A & 4 O-HIVH-HIN
Jadnoud e10d
14 9 paippesyae|q - sinoe| snwodoljodyd - IMGINGYMY AL eunmpyaeldiys - siwejod snuomnsiey - |1y 31 A w4 hequy 62-HIYH-YI
9 14 Jolinu dijabunsy - sigeiiuasd bnunuay - yny 3L Buiyy - snizjdopiasod sninjasdA) - [LNYND 3L A Ao1g 4 nequy 82-HIVH-YIY
¥ 9 saddeus pay yoeqduwny - snqqib snuefym - INOGINVYI AL eum} yae{diys - stwejd snuomnsey - |1y 31 A S 4 hequy L2-HIVH-YIY
y0}7 yl Jaddeus payyoeqdumny - snqqib snuefynT - ONOGINYI 3L Bum} yoefdiys - siwefad snuomnsjey - |1y 31 A )4 nhequy 92-HIVH-4IY
(']

> = > - = ]
22 g2 < " 22 = a
o [ = o —_ © = = =
SNT S~ o~ - o - © = o e - S
€58 558 5 5 3 S5 EZtE 2§ 3 £ %
L& = weE = = i & oo w =0 < O o a o
1]} 6 q8 eg L 9 99 g9 S ¥ € 2 l




104110
N N N [1e3a1 ysiy N N 3] "eqaiay 3L "Ny L ~_3=‘__M___.__ h 02 A vl 2-YIVH-HIN
N N N |23l ysiy N N 1Jneuq a| "y 8| 0 A pLOYOL  LI-YIVH-YIN
‘ljneuo
N N N N N 3] "eawu) 3] ‘uogiuey a] ‘e o 02 A vl OL-YIVH-HIN
N N N Iadaayalolg N N ‘e a) 02 A 0L 60-YIVH-HIN

11ngese] 3] ‘el 2] ‘1neu

N N N eja1 ysig N N L'IONUION a] ‘®0RY( 3] ‘Rqalay 3] il A pl Q0-HIVH-UN
1ngese] ]

N N N 11l st N N “1J1eu( af “loYLIOK a] ‘BY0RY0 3] ‘I 3] il A vl 0-HIVH-A

N N N eja1 ysig N N 13y 8L ‘lemuiuny 9] ‘eyoex) a| A 0L 90-HIVH-4I

N N N paunay N N eauwbu| 3] “neu) 3 9 A 0L GO-HIVH-HIN

I11ey] 3] ‘Buogiuey|

N N N Juspnj§ N N 9] "eqaIay 3] "3y 3 ‘1pneuq 8L u A #l o v0-HIVH-YIN
N N N JayJ0p Jueinejsay N N 1}y 9 ‘eny 3 ‘eawibu) o] 02 A Gl €0-HIVH-YIN
N N N 9}IMasnoy N N eung 6 A 0L 20-HIVH-YIX
N N N J1om 83140 N N 1y 8L gl A 8 10-HIVH-4I)
= g  _ b wl g
£ =% ® o H 0 x o
o S 3 Z5 53 5 &% P B Ef 8¢ o
. = s, S 2 B o> =] e = 0 " S o [ a
c = @ @ > © w L S 2 35 > @ = 2L EZS S o <
S8 g e 25 22 53 S Bow E o % "N BB E )
T = = = o 1 S O o s = 2 5 — (%} = [N
55 3 3 £&8 2<£ 8¢5 8 235 § 2 22 28 =: 28 g
a8 & & & 5 oER o 5273 S = AR IT&B =5 = 8
¢ g6l ©e6l g8l eg| Ll 91 Sl ayl  epl egl  qel ezl 1]

(9 L9Vvd) 11lvaidIN

o7



N N N 9JIMasnoy N N vl bl A v 92-HIVH-YIN

N N N N N el 02 A pl GZ-HIVH-HIN
N N N d}IMasnoy N N vl 144 A S VZ-HIVH-YIN
N N N 191195 4sly N N 1}neuq aL ‘noy 8| "1y 8L 0 A 6 EZ-UIVH-UIN
amgangemy 3|
N N N 3}1Masnoy N N “I3y 31 ‘I1ey] 3] ‘eny 3] ‘buogiuey)| o 8l A pl Z2-HIVH-HIN
N N N Jayoes} N N 1Jneuq a ‘ny 8| 12 A vl 12-HIVH-HIN
N N N 3}1Masnoy N N Buogiuey| ap 3y 9] U A 0L 0z-YIVH-HIN
N N N d}IMasnoy N N Buogiuey| a] ‘eny 3] ‘noy 3L ‘yal €103l A VLOYEL  6I-HIVH-HIN
N N N juspni§ N N 13y 9] ‘buogiuey) af ‘emeweyja] 0} 03§ A vl S1-YIVH-HIN

11nGete] 3] 10¥LON 3] ‘Ineu

N N N [1e31 ysiy N N 91 ‘BYORY( 8L ‘IeMWIUIN 3L T}y 8] ¥l A vl LI-YIVH-HIN
N N N 3}1M3snoy N N 1y 8L 02 A vl 91-YIVH-HIN
N N N 3}1Masnoy N A 1y 8L 02 A vl SGI-YIVH-YIN
N N N 3}1Masnoy N N 1y a1 02 A 0L pI-YIVH-IN
N N N juapnis N N lliey] 3| 9 A vl E-YIVH-HIN
= g  _ wl g
2 (= T o ﬂ ] o
., & £e £3 5 &% 2 = 2 tg B8 -
[ - = . c VY = > - — = 2 wn o 9 N I (=)
8E o @ > S ® L B o5 [ = oL EZ S .o =
2 o o o g oo a3 S 2o o £ =] Ss s By E =
T n = = = ‘o = X 3 9O o S5 = 2 3 o— (=] f— - [N
£ 3 35 Bz B3 B¢ g8 23t E ¢ £¢ =3 T2 58 %
a8 & S X 5 S E A o 623 S = AN I8 =Z£ = S
¢ g6 e6l q8l1 egl Ll 91 Sl avi eyl egl q21 ezi 1




190 20

19a

18b

18a
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14b

14a

12a 12b 13a

1

Database
consent

Source type

Source nearby

Aware -
specify

Aware of types
of exposure

Occupational
mercury expo-
sure

Occupation

Change be-
haviour after
survey

comments

Avoid fish

Species last
2weeks

Avg amount
last 2weeks

Nr. fish meals
in last 2weeks

Fish meals per
week

Code/ID

Housewife

Te Ai

12

14
14

KIR-HAIR-27
KIR-HAIR-28
KIR-HAIR-29
KIR-HAIR-30

Housewife

Te Onauti

2
2

Housewife

Te Ati, Te Awabwebwe

/)

1

Housewife

Te Ingimea, Te Ati, Te Ikanibong

12

99
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exposure
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Change behaviour
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last 2
weeks

Avg amount last 2
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Source type

Source nearby

Aware - specify

Aware of types
of exposure

Occupation
Change be-

haviour after
survey

comments

Avoid fish

Species last
2weeks

Avg amount
last 2weeks

Nr. fish meals
in last 2weeks

Fish meals per
week

Code/ID

Fishing

Y
Y

Tilapia, Bhitte
Tilapia, Bhitte

1

NPL-1-HAIR-29
NPL-1-HAIR-30
NPL-1-HAIR-31

Fishing

4

Fishing

Y
Y
Y
Y

Tilapia, Bhitte
Tilapia, Bhitte

7
4
5
2

Fishing

NPL-1-HAIR-32
NPL-1-HAIR-33
NPL-1-HAIR-34

Agriculture

Rohu, Naini, Tilapia

1

Y

Chemical
industry

Working in

Rohu, Naini

3

Chemical
Factory

(colour, acid,
toiletries )




§0-620  (SNanou SIWoiya0aLg) eidey| 1z OO pUINH-0N s
G0-620  (SNaopu SIwoiya0alg) eidey| 52 lOON  CZUINH-Z0UN  HHHHHHEY
§0-620  (Snaopu sIwoiyoaip) eidey 6l OO ZZ-UINH-Z0N  HmHEHE
§0-620  (SNanopu SIwoiya0alg) eidey] ol ldaN  IZUVH-Z0AN  9l0z/2lfe
G0-620  (SNanopu SIwoiya0alg) eidey| 8l ldaN  OZUIVH-20AN  910z/2lfe
G0-620  (SNaopu SIwoaya0alg) eidey] 0z ldaN  6l-UVH-Z0TAN  9l0z/2lf6
G0-620  (SNanopu sIwoiyaoalg) eidey| 7 ldaN  QI-UVH-Z0N  9l0z/lfe
§0-620 ‘(e}yo1 03geT) nyoy Iy ldaN  L-UVH-Z0TAN 9102729
§0-620  (SNanoju SIwoay0alg) eidey] 6l ldaN  OL-UVH-Z0N  9102/29
G0-620  (SNanoju SIwoaya0alg) eidey| W ledaN  GL-UIVH-Z0IN  9102/29
§0-620 ‘(Eyo1 03ge1) nyoy 0 ldaN  pl-UVH-Z0TIN  9l0Z/2E
§0-620 emay 62 ldaN  CI-UVHZ0IAN  9l0Z/2E
G0-620  (SNaopu SIwoiya0alg) eide) & ldaN  Z-UVH-0TAN  9l0Z/2lE
G0-620  (SManoju SIwoIy0alp) eidey] A 62 ldaN  U-UVH-0AN  9l0Z/2E
G0-620  (SNanoju SIWOIya0a10) eidey| A 8 ledaN  OL-UIVH-Z0AN  9l0Z/2l
2

mm : £ E 5 2% sz e
H D : 8. 38 T EE , € ¢ T e
=& £& £& i D 828 88 &4 =8 £ & S S a
1] 1] 1 6 q8 eg L 29 e9 S 14 € [4 l

(V L8Vd) 2 NOILVYDO01 TVd3aN

17



g0-62'0 ‘(e)you 0agen) nyoy A A 11 i [edaN OC-UIVH-20-1dN  Hittit s S

§'0-52'0 (snarjojiu siwouy20310) eidei| A A 8l E| JedaN 6¢-UIVH-20-1dN  HitdritH#iig
6'0-62'0 (snatjojiu siwouy20310) eidei] A A 60 1 [edaN 8C-UIVH-20-1dN  HittitH#iie
§'0-52'0 (snarjojiu siwouy20310) eidei| A A & | [eday L-UIVH-20-1dN  Hitdit e
6'0-62°0 ‘(e3Iyo1 03geT) Yoy A A 44 E| JedaN 92-YIVH-20-1dN Bt iaHG
§'0-62'0 (snanjojiu siuwo1y20310) eideyi| A A 14 1 [eday GZ-UIVH-20-1dN  HittitHHiie
2
2 T B 3 23
$£3 &5, & = 5 e 5 2
= SN S - N — © . 58 = 2 s = =~
5 8% 85 5 F o5 £t E EE s § 3 g £
o [regi B [rs L a&s o o w = o < [T o o a
I 1] 6 q8 eg L 9 q99 ) S 14 € Z l




SIAG d9AWH A N S3\ (d99NW) A A A Z2-HIYH-C0-1dN
sIAZ d9gnI A N S3\ (d99NW) A A A 1Z-HIYH-C0-1dN
SUIW 9 d9GWI A N 3L (d99Ww) A A A 0Z-HIVH-20-1dN
1K1 d9gmn A ]| S3\ (d99NW) A ss9) bupwnsuo) A A 6l-HIYH-C0-1dN
SUW Z 494NN A ] 3\ (d99NW) A A A 8I-HIYH-¢0-1dN
SIA 0 d9GWH A N S3\ (d99NW) A A nyoy A L-HIYH-C0-1dN
SIhg d9AWH A N S3\ (d99NW) A A A 91-HIYH-C0-1dN
SIAZL 9NN A N 3L (d99Ww) A A A GI-UIVH-20-1dN
sIR9 d9aWH A N S3\ (d99NW) A A N PI-HIYH-20-1dN
SIAG d9GHIN A ] 3\ (d99NW) A A A EI-HIYH-20-1dN
sIA 07 d9gNI A N S3\ (d99NW) A A A 2U-HIYH-C0-TdN
sIh € d9gNN A N S3\ (d99NW) A A A 11-H1¥H-20-1dN
(d99Ww)
buryeyd pjob

steak 97 49GHN A ] S3\  paseq Anasau ejaN A A A O-HIYH-¢0-1dN

e .W ..m W hd m = m b4 = w0 m m
2. s & 8 £38.. g s £ 5 £ 5% EZ o
£% g 8 o o8 253 2 23§ E = €8 ER &3 3
£& s 3 § EZ E5:s E =S¢ E 5 22 gy o= %
ao 7] 7] < <o O E o o ovaan o T AN =82 =E o

Z a6l e6l q8l eg| Ll 91 Sl avl eyl egl  Q2l ezl

(9 L4Vd) 2 NOILVDOT 1Vd3N

19



20

18b 19a 19b

18a

17

16

15

14b

12b 13a 14a

12a

Database
consent

Source type

Source nearby

Aware - specify

Aware of types
of exposure

Occupational
mercury
exposure

Occupation

Change
behaviour after
survey

comments

Avoid fish

Species last
2weeks

Avg amount
last 2weeks

Nr. fish meals
in last 2weeks

Code/ID

MMBGP 3 yrs

Y
Y

No

Yes

(MMBGP)
(MMBGP)
(MMBGP)
(MMBGP)
(MMBGP)
(MMBGP)
(MMBGP)
(MMBGP)

Y
Y

NPL-02-HAIR-23
NPL-02-HAIR-24
NPL-02-HAIR-25
NPL-02-HAIR-26
NPL-02-HAIR-27
NPL-02-HAIR-28
NPL-02-HAIR-29
NPL-02-HAIR-30

Y

MMBGP 7.5 yrs

No

Yes

MMBGP 3 yrs

Y
Y
Y
Y
Y

No

Yes
Yes

Y
Y
Y
Y
Y

Y

MMBGP 28 yrs
MMBGP 8 yrs

No

No

Yes
Yes

Y

MMBGP 10 yrs

No

MMBGP 6 mths

No

Yes

Y

MMBGP 2 years

Y

No

Yes

Y
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