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Major research questions to be
addressed

1.

How is mercury cycling changing on the global, regional and local scales in
response to perturbations caused by major anthropogenic drivers of the
change, such as climate change, emissions control, remediation?

. What is the relative risk of mercury exposure to human health and

wildlife?

. How can technological development contribute to the reduction of

mercury exposure and improvement of environmental responsibility. How
will industry achieve more control of Hg emissions, handle waste
products, and clean up contaminated site ?



ENVIRONMENTAL SCIENCE

Global Change and Mercury

David P. Krabbenhoft' and Elsie M. Sunderland?

A e A ——
W\ . RERRRERnInm
‘ e
.

Increased Enhanced runoff, efosive Hg flux
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Food~web bioaccumulation

Soil organic Marine ecosystems: growth of
carbon Hg reservoir minimum zones, chana

Krabbenhoft & Sunderland 2013 Science

How is mercury cycling changing on the global, regional and local scales in
response to perturbations caused by major anthropogenic drivers of the
environmental change.

Lars-Eric Heimbiirger-Boavida ICMGP 2019, Krakow, Poland



How much Hg is in the ocean?

Atmosphere:
4400 (450%) Net evasion (gaseous
elemental mercury)
600 1000 Deposition 3400
to oceans (2900-4000)
(250%)

Organic soils: 150 000 (15%) Surface ocean: 2600 (230%)

Mineral soils: 800 000
Intermediate waters:

120 000 (25%)

Best estimates of mercury stored and cycling through the global environment
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Anthropogenic mercury emissions and releases (tonnes per year)

Natural mercury emissions and releases (tonnes per year) g:;goo 02%;

Re-emission/re-mobilization (natural and legacy mercury, tonnes per year)

100 Amount of mercury stored, tonnes

(%) Percentage increase in mass due to human activities

Ocean
2013: 0.36 ng L't =1,8 pM => 358,000 t 2018: 0.31ngL!l=1.6pM => 313,000t

UNEP Global Mercury Assessment 2018



Mercury emission reduction:
a challenge to industry

* |s the industry prepared to address this challenge?

* What emission controls are already in place in various sectors of
industry? What are some of the key variables in process conditions
which guide mercury abatement decisions? What more needs to be

done?

* How will industry achieve changes in trade and supply, control
emissions, handle waste products, and clean up contaminated sites?

* How can we use other environmental policies and strategies to
maximize mercury control - can we coordinate action with other
initiatives such as greenhouse gas reduction and the move towards

greener and more renewable energy?
Discussed at the ICMGP 2019 by Prof. Jozef Pacyna



What to expect in the future?

1. Decrease of Hg emissions from electric power plants, due to implementation of emission
control equipment (FGD, CCS), clean combustion technologies (combustion efficiency up to
40%), different energy mix

2. Decrease of Hg emissions from industrial sources through the application of BATs and BEPs
(example in non-ferrous metal industry in China)

3. Status quo in Hg emissions from small residential units and waste incineration

4. Decrease of Hg emissions from various users of mercury due to implementation of various
bans on Hg use

5. Possible increase of re-emission of Hg from aquatic and terrestrial surfaces due to climate
change impacts

In summary:

Lowering of anthropogenic emissions, constant emissions from natural
sources, and potential increase of re-emission
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Fish Samples from Madeira River basin Fish Samples from Negro River

Sampled from 1987-1994 Piscivorous (upstream to downstream)
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Health risks of different
chemical forms of mercury

National Institute for Minamata Disease, Ministry of the Environment

j Mineshi Sakamoto
C
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Hg® " MeHg*
| Elemental Mercury Methylmercury

Methylmercury & Hg vapor exposure

Hg and gold amalgam

Mercury Cycle Methylmercury transfer to
the brain and fetus

Sunlight
.

Hg®

@ ; Methylmer cur~
Food Chaird 5 5 g ?SJ;
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Methionine

. Cysteine Cysteine-methyimercury

Plancton = | MeHg-cysteine is transferred as L-fype E-AA .
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Exposure
Source

Pathway

Target organs

HBM

Adult,
Infant

Fetus

MeHg Hg®

Fish & shellfish, ASGM, mercury
rice (polluted area) mine

Gl tract —blood Lung—blood
—(BBB & BPB) —brain

—prain, fetus (oxidation)—Kidney

Brain, fetus brain Brain, Kidney

Blood, Hair Urine , Serum

M-Blood, hair Breast milk,
Cord blood Cord blood
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s COP3, Geneva, Novemebr, 2019

GMOS: Emerging Issues and Areas of Uncertainty

Prof. dr. Milena Horvat, Jozef Stefan Institute, Slovenia

Currently no

Species .
Processes < Climate change mEtrOIOglcaI
Sources GEM gases and .
' Emerging Global aerosols infrastructure for
, issuesand | .
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Free
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Atmospheric Hg:
Analytical challenges
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Tracea blllty of oxidised - to validate and develop traceable oxidised Hg

standards and methods for sampling and

mercury - MercOx prOjECt analysing oxidised Hg species in flue gas emissions
(2017_2020) and in the atmosphere.
* to improve  comparability of measurement
Total costs: 1,96 Mio EUR results.

Coordinator:

Milena Horvat

Jozef Stefan Institute,
Ljubljana, Slovenia
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and the MercOx consortium:

Ina Fettig, Timo Rajamaki, Panayot Petrov, Iris
Krom, David Amouraux, Maria del Rocio Arvizu,
Jarkko Makkonen, Warren Corns, lan
Hangecock, Reinhold Moeseler, Can Suleyman
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MSCA ITN
Global Mercury Observation Training Network

* in Support to the Minamata Convention

« (2020-2024, 3.9 Mio EUR)

This project will receive funding from the European Union’s Horizon 2020 research and :
innovation programme under the Marie Sklodowska-Curie grant agreement no. 860497

® Jozef Stefan Institute, Ljubljana, Slovenia




e GMOS-Train
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The overall objectives of the ITN GMOS-Train network

dare

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.




Training for 15 PhDs (ESRs) in Hg science within the context of the UNEP Minamata Convention
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15 PhD positions: www.gmos-train.eu 2
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Beneficiaries:

15 PhD

Partners:

Positions

y\ Recruitments \ Secondments AMAP NeEr
; G M O S \-\. UNEP Switzerland
: MIT USA
TRA'N T Harvard USA
Global Mercury Observation SWEDEN IRD France
Training Netwr:rk Stockholm URVERRY, SPRS Sweden
In Support to the Minamata Convention EEB Belgium
gSKAnalytical Tekra n Ca nada
GERMANY Lumex Germany/Russia
Call For ESR Applications Helmhalz-Zentrum Geesthacht Zentrum vsL The Netherlands
FRANCE AUTH Greece
I ifi 0
Université calx-Marselle - Mediterranean lntituts of Oceanography EMEP/MSC-E Russia

Université Grenoble Alpes
Université de Pau et des Pays de I'Adour

SLOVENIA
Jozef Stefan Institute
Institute for Environmental Protection and Sensors

o B 0 >
4 TR~

ITALY
Institute of Atmospheric Pollution Research of the Italian

National Research Council

VAW gmes-113in.ou '::uvut-w Litlors. Svens

milena.horvat@ijs.si
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MINAMATA CONVENTION COP-3
GENEVA - NOV 27, 2019

CONVERTING SPOKES INTO HUBS: REFLECTIONS ON
BUILDING CAPACITY IN LMICS

Niladri (Nil) Basu

Canada Research Chair in Environmental Health Sciences and Associate
Professor

Faculty of Agricultural & Environmental Sciences
McGill University, Montreal, Canada
Niladri.basu@mcgill.ca

Basulab.weebly.com E‘FE MC Gill
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My Hg global capacity building efforts

THE LANCET

GEOHealth &Y

Network
® cEcological UNIVERSITY OF GHANA

Fogarty International Center

B Social
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Most “science”
done by HICs yet
most challenges
exist in LMICs

Hg is a global
pollutant yet it
disproportionately
impacts vulnerable
groups largely in
LMICs

How build research
capacity in the
places where it
matters most? How
make the spokes
into the hubs?



spokes =2 hubs? Hg science ready!

 Science underpins key indicators: biota (fish), foods, and
human biomarkers (blood, hair, urine)

* Measurement is easy (science, methods, cost):
available, affordable, accessible, utilizable, scalable

* Encompass entire research lifecycle

Equipment + Materials: <S50K USD one time

Annual maintenance: <S5K USD

Per sample cost: <$20/sample

Staff & Training: <S2K + refreshers + Technician salary



BUILD

MANAGE

TRAIN
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NIL BASU, PhD

Canada Research Chair (CRC) in Environmental Health Sciences;
Faculty of Agricultural and Environmental Sciences, McGill

University
Niladri.basu@mcgill.ca fod UNIVERSITE

Basulab.weebly.com hhh MCGill
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ﬂ\;--"ﬁ' " 15™ INTERNATIONAL CONFERENCE ON
» ¢4 /& MERCURY AS A GLOBAL POLLUTANT

| " CAPETOWN | SOUTH AFRICA | 11-16 JULY 2021

Mercury Science — COP3 Geneva Switzerland — November 2019



ICMGP 2021 | CONFERENCE THEME

Minamata
Convention on
Mercury, 2013

;. “From Minamata to Africa and Beyond:
& 2y o, Addressing Mercury Challenges in Global
Source: WESGRO : Environmental Change”

Mercury Science — COP3 Geneva Switzerland



LEGACY | 8-POINT PLAN

¥ international
scientists,
students and
policy makers
will be
reconnected with
Africa.

#®include a “how
to” session on
ratifying the
Minamata
Convention on
Mercury.

@ North -South
research agenda

L

Reconnect Africa to
Mercury Science

2

Target Global Info
Platforms

¥ to host special
sessions on Hg
matters on the
African continent
e.g. SETAC Africa
& the mercury
community will
be targeted as
platforms to host
special sessions
on sensitive Hg
matters on the
African continent
(e.g. ASGM).

©

Build Mercury
Partnerships

¥ easy access

allows for building
conduits between
scientists and
policy makers
from across
Africa, for mercury
research to inform
policy
development
(south-south
research agenda)

Mercury Science — COP3 Geneva Switzerland — November 2019

Raise Awareness
on Mercury

4

¥ develop
educational and
awareness
strategies to
inform the public
on the risks
associated with
mercury
pollution,
particularly the
ASGM sector



LEGACY | 8-POINT PLAN
Initiate African ¥
Mercury Network @
¥ long-lasting and Advance Mercury
new partnerships Policy 6

in HE research

and policy @ establish Establish Networks

development collaborations for & Hg Laboratories

across the world the advancement - @

@ using a platform of Hg policy at @ develop Hg Initiate focused

to the likes of a national, regional, monitoring Training Programs

South African and international programmes / _ _

Mercury scales, focussing networks and @ inclusive of

e on the Minamata establish training modules

Convention laboratories that for use on the

foster African continent,

international and
regional student-
scientist
exchange visits
across Africa.

Mercury Science — COP3 Geneva Switzerland — November 2019

which will lead to
quality peer-
reviewed journal
publications.



Regional Level: Western Cape Mercury Risk Management Strategy

O Establish a Western Cape Mercury Management Programme, inclusive of a Mercury
Deposition Network:
o Establish partnerships with relevant stakeholders in the Province (viz. Local and

National government, Academia, Industries etc.)

o Investigate means for monitoring mercury in the Western Cape (air-land-sea) (e.g.

Western Cape Mercury Reference Laboratory)

O Key Challenges
* Funding to implement the Western Cape Mercury Risk Management Strategy

* Obtain accurate and reliable data from sources — an update is required

36



Contact Us

Western Cape
Government

Environmental Affairs and
Development Planning

BETTER TOGETﬁEﬁ

* DrlJoy Leaner

e Director: Air Quality Management

Tel: e 427214832888
* Joy.Leaner@westerncape.gov.za

www.westerncape.gov.za

+27 21483 3254
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