Mercury Monitoring at the Cape Point
Tz GAW Station in South Africa
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Background & History

During subsequent years, more measurement added:

Greenhouse gases

CO, (1992); CH, (1984). N,O (1994); SF6 (2009)
Other trace gases — CO (1978); O, (1983); 222Rn
(1999)

Halo/Fluorocarbons: CFCl;, CCl,, CH,CCl;, CCI,F-CCIF,
and CCI,F, (1979)

Total Gaseous Mercury (1995)

Aerosol optical properties (AOD) (2008)

Solar radiation — (UVA, UVB, Global, Total & Diffuse) ’/ |
Met parameters: Wind, Pressure, Temperature, —
Relative humidity, Rainfall (early 90’s)

Regional Dobson - Irene (1989) & Springbok (1995)
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Background & History

» First measurement made in 1978 - Carbon monoxide (CO)
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Reduction Gas Analyzer discontinued in Dec 2015
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Atmospheric Chemistry of Hg

! Natural and
! re-emissions

Anthrop G
emission

GEM (Gaseous Elemental Mercury) @
- WD e
GOM (Gaseous Oxidized Mercury) Bl ihide
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PBM (Particulate Bound Mercury)



Cape Point Hg Results
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First Results of CPT Hg Program published in 2002

o ATMOSPHERIC
ENVIRONMENT
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FERGAMON Abmospheric Envivanment 36 (2000) 3450-165

Atmospheric mercury measurements at Cape Point,
South Africa

P.G.L. Baker™', E.-G. Brunke®, F. Slemr®, A.M. Crouch®*~
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Article cited more than 150 times
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Cape Point Mercury Monitoring Key Findings

» CPT GAW Station is suited for long term monitoring of background trends in
SH

» CPT is representative for the Southern Atlantic Ocean

» GEM trends in SH similar to that observed in NH but 6-12 month lag (Mt.
Wank Comparison)

» Continued measurements at CPT will provide information on the North-
South distribution of natural and anthropogenic Hg emissions
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Current Status of CPT GEM Background Concentrations

GEM all data [ng m-3]
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Trend of atmospheric mercury concentrations at Cape Point
for 1995-2004 and since 2007

Lymwill . Mariin', Casper Labuschagne, Emsi-Giinther Brunke', Andreas Weigeh™, Ralf Ebinghaus”, and
Framz 5
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CPT Latest Hg Publication

nature ARTICLES
gCOSCIence https://doi.org/10.1038 /s41561-018-0078-8

A vegetation control on seasonal variations in
global atmospheric mercury concentrations

Martin Jiskra'?*, Jeroen E. Sonke', Daniel Obrist?, Johannes Bieser*, Ralf Ebinghaus*,

Cathrine Lund Myhre?®, Katrine A 5 angberg®, Katriina Kyllénen’,

Doug Worth nwill G. Martin®, Casper Labuschagne ©°, Thumeka Mkololo’ _ichel Ramonet™,
Olivier Magand™ and Aurélien Dommergue™™

Anthropogenic mercury emissions are transported through the atmosphere as gaseous elemental mercury (Hg(0)) before they
are deposited to Earth's surface. Strong seasonality in atmospheric Hg(0) concentrations in the Northern Hemisphere has
been explained by two factors: anthropogenic Hg(0) emissions are thought to peak in winter due to higher energy consump-
tion, and atmospheric oxidation rates of Hg(0) are faster in summer. Oxidation-driven Hg(0) seasonality should be equally
pronounced in the Southern Hemisphere, which is inconsistent with observations of constant year-round Hg(0) levels. Here,
we assess the role of Hg(0) uptake by vegetation as an alternative mechanism for driving Hg(0) seasonality. We find that at
terrestrial sites in the Northern Hemisphere, Hg(0) co-varies with CO,, which is known to exhibit a minimum in summer when
CO, is assimilated by vegetation. The amplitude of seasonal oscillations in the atmospheric Hg(0) concentration increases with
latitude and is larger at inland terrestrial sites than coastal sites. Using satellite data, we find that the photosynthetic activity
of vegetation correlates with Hg(0) levels at individual sites and across continents. We suggest that terrestrial vegetation acts
as a global Hg(0) pump, which can contribute to seasonal variations of atmospheric Hg(0), and that decreasing Hg(0) levels
in the Northern Hemisphere over the past 20 years can be partly attributed to increased terrestrial net primary production.

APRIL 2018
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State of Mercury in South African Air
for 2005 - 2015

Paper prepared for:
Department of Environmental Affairs

Directorate: Atmospheric Quality Information

Paper prepared by:
Dr. Lynwill G Martin

Date: September 2017
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Mercury in Rainwater SAWS & CSIR (2007-ongoing)

Armiaspheric Erwironment 125 [2016) 24-32

Contents lists available at Scienceliract

Atmospheric Environment 79 (2013) 286-298
Atmospheric Environment
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Mercury in the atmosphere and in rainwater at Cape Point, South @ S
journal homepage: www.elsevier.com/locate/atmosenv Africa

Ernst-Giinther Brunke?, Chavon Walters®, Thumeka Mkololo® Lynwill Martin?,

Casper Labuschagne?, Bongiwe SilwanaP® Franz Slemr®, Andreas Weigelt?, Ralf Ebinghaus?,
Vernon Somerset™*

C Mark  South Africom Weather Servior ofo (3R, PO, Box 330, Stellmbosch, 75599, South Africa

rossiar b Natura Resources and the Emvironment (NEE) Cauncil for Saentific md ndusnal Research (C3IR) Strlenbosck, TR0, Smuth Africa
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Mercury and metals in South African precipitation @

Susan W. Gichuki*®, Robert P. Mason *%*

*Department of Marine Sciences, University of Connecticut, Groton, CT 06340, USA

® Department of Chemistry, University of Connecticut, Storrs, CT 06268, USA HIGHLIGHTS GRAPHICAL ABSTRACT
» Extended summary provided of GEM :Sa
and THg measured ar Cape Point, oo ) — —
South Africa. P

HIGHLIGHTS = Positive correlation observed  ber
ween GEM and TortHg concentcramions.
= Mereorobogical factors such as the Bl
Hifio Sowrthern Oscillaion (ENSO)

» Mercury in precipitation in South Africa is comparable to Northern Hemispheric sites.

» Metal concentrations are higher at the urban Pretoria site compared to Cape Point.
» Relative metal concentrations reflect that of regional particulate.

« Concentrations indicate the relative importance of crustal and anthropogenic inputs.
» The Cape Point site is impacted by both marine air and terrestrial sources.

ADTIFATE TNEN ARCTERAFCT

conribured.

= Mercury emissions are influenced by
increased biomass burming in drier
SEASONS.

= Dara presented provides novel infor
marticn on aimospheric behavicur of
meToury.
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Mercury in Rainwater 2007 — 2009 data CPT and PTA

Q
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Gichuki & Mason 2013, Atmospheric Environment

C?p'c Town

» Hg in rainwater SA is comparable to NH-
Sites.

» Hg concentrations higher in urban PTA
than CPT.

» VWM for Hg CPT 10.6 ng/L PTA 15.8 ng/L

» CPT impacted by both marine air and

local course
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Mercury in Rainwater (2007-2013) at CPT
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Clear Influence of El Nino Southern Oscillation (ENSO) on GEQ/B

Brunke et al.,2016, Atmospheric Environment

» Observed a positive correlation between GEM vs
TotHg.

» Positive correlation between GEM vs TotHg
indicates that both are a function of Hg emissions.
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Outputs of CPT Hg Monitoring Programme

> Hons Project 2005 LG Martin, Stellenbosch University

» 2x MSc- PGL Baker 1999
» LG Martin 2007, Mercury Speciation in Coal (Funded by ESKOM)

» 1x PhD A Venter 2016 North West University (Funded by SASOL)
» % 20 Hg Publications since 2002 on CPT data only
» Several Oral and Poster presentations at SASAS, NACA, ICMGP and ICHMET.

» CPT Hg data set the longest Hg data set in the SH and 2" longest in the World.
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Importance of CPT GAW Site by involvement in GMOS

Cape Point became a Partner of the

Global Mercury Observation System

(GMOS)
GOAL:
ESTABLISH

Global observation System for Mercury

FP7 Funded Project EU
Nov 2010 — Oct 2015
Budget of 6.8 Million Euros

Ground-based
monitoring sites
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Limited number of Monitoring Sites in AfriCa and the Southern Hemisphere



GMOS: Major Achievements

_# For 2013, variation of TGM/GEM (ng m>) at selected GMOS Secondary/Master Sites
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Cape Point involvement in UNEP and GEF Projects
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Report by UN Environment, the World
Health Organization and Italian National
Research Council - Institute of
Atmospheric Pollution Research regarding
the activities of the Global Environment
Facility Project: Development of a Plan
for Global Monitoring of Human
Exposure to and Environmental
Concentrations of Mercury

(SS

Document prepared by:

TUN Environment, Economy Division

Chemicals and Health Branch, Science and Enowledge Unit
International Environment House 1

11-13 Chermin des Anémones

CH-1219 Chatelaine, Geneva

Switzerland

Email: science.chemicals(@unep.org

World Health Organization {WHO)

Ewrepean Centre for Environmental and Health
Platz der Vereinter Nationen 1, 53113

Bonn, Germany

Italian National Research Couneil - Institute of Atmospheric Pollution Research (CNR-TIA)

Via Salaria km 29300
00016 Monterotondo (RM), Italy

1

(2016-2018)

ELEMENTS TO CONSIDER WHEN DESIGNING A
GLOBAL MONITORING PLAN FOR MERCURY

GEF Project ID: 5409

Objectives:

. To harmonize approaches for monitoring and to strengthen the
capacity for mercury analysis, in humans and the environment.

g Implementing partners of the GEF project are:

qug‘ . UN Environment, Chemicals and Health Branch;
""‘4- ] . Italian National Research Council - Institute of
% Atmospheric Pollution Research (CNR-I1A); and
\g/’ / :(')\\:\5 . World Health Organization, Regiorlmal Office for
'\1.} % W Europe - European Centre for Environment and
s Health (WHO ECEH).
: . _ S
For more information please refer to: Report to Minamata b

Convention of the Global Monitoring Plan for Mercury. To ot

download go to our website or use the following QR-code: = l-'@_;

https://www.unenvironment.org/explore-topics/chemicals-waste/what-we-do/mercury/
mercury-monitoring

frican
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Elements to consider when designing a monitoring plan on the
presence of mercury in air

PROJECT COMPONENTS AND OUTPUTS
o _ Selected 10 Sampling Sites
The project is divided into four components. The first three components and

their outputs are described in the figure below. Once all of these activities Haly
have been carried out successfully, a final phase will open, which will identify
lessons-learned and provide recommendations for future activities.

COMPONENT 1 - Review of
existing information on human
exposure to and environmental
concentrations of mercury

COMPONENT 2 - Development
of a monitoring plan on
presence of mercury in
ambient air

/

Costa Rica
COMPONENT 3 - Development
of a monitoring plan on -M'v:m Qrous India
human exposure to mercury B 5neacee oo Argentina South Africa
'Eamm Evcpoan Grosp
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O least S1acaions o caeaposine oF 3Te 204 (a5 we 31 Sa0pley

Workshop to be held on 13-14 January 2018 in Rome, an opportunity to !""""‘ Barngedn e CENAI GROED 3, o logur S rmastes sies esabi e A Gefive (st for SnATN®I oy CATATe o IFCiry (g cTive and
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Figure 4. Pilot study of Passive air sampling of mercury showing the selected sampling sites




Project Results

PASSIVE AIR SAMPLERS AS ATOOL TO MEASURE
MERCURY IN AMBIENT AIR || = PAS

* |nstr.

Passive samplers Installation of the Samplers Passive sampler

\deployed in the field 7
2.0 5

-

-
1]
|

GEM (ng/m®)

Microporous
nylon fabrics

L=
[=]

GEM mean values comparison between analytical
instruments and PAS’s:
i)  PAS values result within SD of instrumental data
ii) PAS could give info when electrical troubles happened on
002 Gl A sou armican
iii) PAS Cheap and relaible to monitor Hg in Air can easy be 555601 Cartied Sgeritn
deploy in remote locations



Mercury Research by National Government of SA (DEA) as

UNEP LEVEL 1 TOOLKIT
2011

UNEP LEVEL 2 TOOLKIT
Final report due Aug 2018

MIA by the African Institute
(GEF)

Oct 2016 — Sep 2018

Part of Ratification process

Mercury Inventory in South
Africa Using the United Nations
Environmental Programme
(UNEP) Toolkit Level IT

Prepared For

Grwaning ehe Lomirameemt tfrewgd

AJUA Environments| Consultsnts CC

Contact person: Prof OJ Okonkwo

Tel: DB2 BA0 G571

Email: jongthan®@ajug oo s unomaA0i@hotmail. com

[September 2017)

15t Draft Report UNEP Level 2 Toolkit
Apr 2018

INVENTORY OF MERCURY RELEASES IN SOUTH
AFRICA

PRIVATE BAG X447
0001 PRETORIA

by

AN Ervirenmental Comsultznts

R e e S

AJUA ENVIRONMENTAL CONSULTANTS CC
PO BOX 90002, GARSFONTEIN
PRETORIA

2011
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Koeberg

FUTURE PLANS FOR Hg WET DEPOSITION NETWORK IN SA
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FUTURE PLANS FOR Hg WET DEPOSITION NETWORK IN SA

12 PROVINCAL AMBIENT AIR QUALITY STATIONS IN
WESTERN CAPE

> PM10& 2.5

N— - | » Ozone
> SO,, NO,

> CO

» BTEX

» Deploy 4 rain collectors for

2019 rainy season (May — Sep)
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FUTURE PLANS FOR Hg WET DEPOSITION NETWORK IN SA

Univ. Pretoria
| "03"0 N-West Univ.
"hi;r'."'m.!‘,.»'f} Swaziland Univ. ZUIUIa_nd _
Bloemfontein Weather office
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INTERNATIONAL CONFERENCE ON MERCURY AS A GLOBAL POLLUTANT
(ICMGP)

Sweden 1990
USA 1992
Canada 1994
Germany 1996
Brazil 1999
Japan 2001
Slovenia 2004
USA 2006

. China 2009
10.Canada 2011
11.Scotland
12.S-Korea 2015
13.USA 2017

14. Poland 2019

8-13 Sep

' 00 ~N o O W N =

MERCURY 2006

4t ICMGP
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11% ICMGP

~ 8th ICMGP 2013
2006

wrrcuny Madison, Wl St

39 ICMGP
1994 .
Whistler, BC
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27 ICMGP J by Ay
1992 " ke
Monterey, CA -

10th International
Conference on
Mercury as a Global
Pollutant
July 24-29, 2011 Pt
Halifax, Nova Scotia, Canada
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Bid.Presentation

15t INTERNATIONAL CONFERENCE ON
MERCURY AS A GLOBAL POLLUTANT

CAPE TOWN | SOUTH AFRICA | 11-16JULY 2021
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Theme:
From Minamata to Africa and beyon

d15"1 INTERNATIONAL CONFERENCE ON
MERCURY AS A GLOBAL POLLUTANT

Cape Town | South Africa | 11 — 16 July 2021

Logo & Theme
" 4

*  the

a droplet of quicksilver, the location of the  Global

istoric name for mercury.

Addressing Mercury challenges in
Global Environmental Change

% and “Cape Town" equates to the
colour of the clear blue skies and oceans
at the tip of Africa, the meeting place for

experts to share global Hg matters.
‘ L
. the warm Agulhas & cold Benguela

currents, with directional flows from north
to south and south to north, respectively,
which also signifies the “north-south-north
interactions” of the mercury legacy of the

conference in Cape Town.

Atmospheric Watch Station at Cape Point
where mercury is measured, and where
tourists mistakenly think the “two oceans

meet”.

Hg the element symbol for mercury is

placed in the ocean, as the ocean is a

sink for this ubiquitous trace metal.

HQ. “ICMGP" and “2021" represents

the colour of quicksilver / mercury, for the

conference to be held in 2021.
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