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HBM programmes
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Children and adults (2003-
2014): HBM programmes

Total Hg in blood, pg/L
3.5

3.0+

W Adult
W Child

121 471 Individuals
191 675 biomarkers

Cross-sectional studies

Hg in blood and urine, pg/L
104

Blood

Basu, Horvat, Evers, Zastenskaya, Weihe, Tempowski, GMA, 2018 and EHP, 2019

Population group
B Background

Hg in hair, pg/g

M Dietary exposure to MeHg
M Point source egmsure to

inorganic and

emental Hg

23 374 Individuals

Hair

47 699 biomarkers

Urine
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HBM in Slovenia — 2007-2014
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Hg emission sources
coal burning

Lichen, all, Hg

Hg in soil - Slovenia




Birth cohort studies

23,374 mother-child pairs

H POUCH

47,699 biomarker measurements (Michigan)
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Basu, Horvat, Evers, Zastenskaya, Weihe, Tempowski, GMA, 2018 and EHP 2019



THg in hair - DEMOCOPHES study (based on data from Bellanger et al., 2013)

Hg in hair
% > 0.58 uglg

10-30

Il 00

Hg in hair

% > 1.0 ug/kg
<5
5-10
10-30

I 3050

M =50

Hg in hair
% > 2.5 ug/kg
<5
5-10
10-30
I 30-50
N 50

e Percent of population exceeding 0.58 pug/g, 1.0 ug/g and 2.5 pug/g THg levels in hair

e Exposure assessed on country level from harmonized study

e Only ~120 subjets (mother-children)/country

e Local variations blended
[ 1 J

[ {J
... Institut "Jozef Stefan”, Ljubljana, Slovenija




Hg levels in biomarkers
hair & blood (2000-2013)

» ~50 studies included (12000 people
from 21 countries involved)

Dilemma:
- Study designs (population, biomarkers)
- Comparability of data (spatial, temporal)

Miklavcic et al, 2014

[ I J
[ {J
... Institut "Jozef Stefan”, Ljubljana, Slovenija

el
Q‘f‘g‘ Hair (ua/g) Blood (ug/L) Cord blood (ug/L) Population
B <025 ® <« A <17 [ |General
Bl 02505 @ 12 A 1734 FlPregnant
105] .
@ E 051 @ 24 A 34-68 []Child./Adol
O 12 O 48 A 68136 ElSpecial
et |l 25 O 820 A 13634
eneralized value
D 5-10 6 20-40 A 34-68 for region/country
Bl -0 ® >4 A sz e
100]
[21351
& «
[96] 7]
o g
@105]‘37]
.mu
[104] .[97, a2 1331*[53[15‘;]31
Hmd ‘ K%ﬁ mz] na]
[E][?g.aw] 137] 1 ]‘37] [103]
[80] (93]
lE' Essﬂ [261[93'
22 37]
[75,76) ZE]
EZ:]] 85 WEUB a] T 26!
A]
55 & .[ " 1401
" " . g B
ﬁs.en E[és] ) @zﬁ.
Madeira [54]
[43E [82]
[3?..




Hg exposure in the Mediterranean — recent studies

Hg in hair and cord blood
1 Hair (in ug/g)
. Cord blood (in ng/mL)




Conclusions

« All populations are exposed to mercury to some extent.

« For many communities worldwide, dietary consumption of fish, shellfish, marine
mammals, is the most important source of exposure.

« Exposures to elemental and inorganic Hg mainly occurs in occupational settings via
contact with products containing Hg and from environmental contamination and the use
of amalgames.

» There is great variability in Hg exposure worldwide.

« Concern remains about Hg exposure in vulnerable groups that are sensitive owing to
extrinsic (e.qg., high exposures) and infrinsic (e.g., genetic) factors

« Assessing Hg exposure is relatively straightforward by the use of biomarkers. Mercury
can be measured in blood, hair and urine.

» Mercury in hair and urine: non-invasive sampling, the results can be interpreted
against guideline values, over different spatial and temporal scales, and following
interventions to gauge their effectiveness.
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EMPIR project

Traceability of oxidised mercury
- MercOx project (2017-2021)

e validated calibrations for elemental and
gaseous Hg species

|+ Validated sampling and analyses of
) - oxidised Hg species in flue gas emissions
i/“\w«%ww |

i | and in the atmosphere.
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e GMOS-Train
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The overall objectives of the GMOS-Train
network are

to provide urgently needed
training in Hg science within
the context of the UNEP

Minamata Convention

to fill key knowledge gaps in
biogeochemical Hg cycling
linking anthropogenic
emissions and Hg in marine

food webs.




ITN GMOS-Train will provide urgently needed training for 15 PhDs (ESRs) in Hg science within the

context of the UNEP Minamata Convention to fill key knowledge gaps in biogeochemical Hg cycling
linking anthropogenic emissions and Hg in marine food webs.

GEM

Legend 1

B WP1 (ESRs 1-2) Atmospheric processes

Hl WP2 (ESRs 3-7) Marine processes

Bl WP3 (ESRs 8-9)Terrestrial-land-water systems
Bl WP4 (ESRs 10-11) Traceability & sensors

Bl WPS5 (ESRs 12-13) & WP6 (ESRs 14-15) Modeling
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© esris
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Terrestrial

Legend 2

ESR1

ESR2
ESR3
ESR4
ESRS

Oxidants and RM
Kinetics/deposition/re-emission

C/H/Hg compound specific analyses

Ocean speciation/cruises

Coastal dynamics Methylation/demethylation

ESRE
ESR7
ESR8
ESR9
ESRIO

Lower food web

Land water interactions
Permafrost
Terrestial/canopy
Traceability/comparability

Marine

ESR1N

ESR12
ESR13
ESR14
ESRI15
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Sensors

Regional models

Ecosystem model
Qcean/atmosphere exchanges
Global models



15 PhD possitions filled in 2020

10 Beneficiaries: recruitments

SWEDEN
Stockholm University

GERMANY
el Zanm Hacht Zantim
far Material- und Kistenforschung GmbH
FRANCE
Centre de R
Université d’Ai [ of O

Université Grenoble Alpes i
Université de Pau et des Pays de IAdour

SLOVENIA
Jozef Stefan Institute
Institute for Environmental Protection and Sensors

ITALY
Institute of Atmospheric Pollution Research of the italian
National Research Council
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13 Partners: secondments

AMAP Norway

UNEP Switzerland

MIT USA

Harvard USA

IRD France

SPRS Sweden

EEB Belgium

Tekran Canada

Lumex Germany/Russia
VSL The Netherlands
AUTH Greece

EMEP/MSC-E Russia
PSAnalytical UK



