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ASGM activities and mercury pollution
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Mercury Emission Scenario

Mercury emission scenarios

Global actions for a healthy planet:
Climate change convention
Minamata conventions on mercury, etc.

Growth in mercury emission sources
ASGM, Combustion, Cement, Mining & smelting, etc.

Zhang 2021, Global health effects of future
atmospheric mercury emissifns, Nat Commun 12, 3035

[ |

Streets 2017  Li 2017 Rafaj 2013 Streets 2009 Pacyna 2010
Sector Major sectors Mining Major sectors Stﬁtiqnary Combustion Major sectors
- Mining
Region Global/ Global/ Global/ Global/ Global/
7 regions 186 nations 8 regions 17 regions 7 regions
Year 1850-2010 2010 2000-2050 1996, 2006, 2050 2005, 2020
'.Mltlgatlon - ~ Climate change(POLES) Climate change(SRES)a Mgrquryf}RTAP)

Nakajima K. et al. (2020) Kinzoku (Materials Science & Technology), 90, 1002-1008




Scenarios in SII-6 projects

Reference scenario Mitigation scenario

(Mercury mitigation (3 types)

a-1. Step-wise reduction(EPS)

/interview-based reduction ﬁ

a-2. 2050 Max-reduction(EPM)

a-3. Ultimate reduction(EPU) ~
L (2020 Max-reduction)
'\ Decarbonization (2 types) ﬂ

b-1. 2-degree goal(2D) ,_Jf\’ﬁ)

b-2. 1.5-degree goal(1.5D) R

Hg emission, t-Hg/year

2015 2050

[Summary] Mitigation effects: Hg mitigation & GHG mitigation
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Mercury emission in 2015 and 2050
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Cobenefit / Tradeoff on Mercury Emissions due to Decarbonization
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Deep-decarbon ization scenario
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Mercury mitigation effect and tradeoff in ASGM
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Mitigation effects and trade-off in ASGM

Resources, Conservation & Recycling 188 (2023) 106708

Contents lists available at ScienceDirect

Resources, Conservation & Recycling

FI SEVIFER joumal homepage: www.elsevier.comAocate/resconrec

Full length article

ogs . . 3 : Journal of Material Cycles and Waste Management
Mercury mitigation and unintended consequences in artisanal and |  hups/doiorg/10.1007/510163-023-01731-7

small-scale gold mining

SPECIAL FEATURE: ORIGINAL ARTICLE 4')
Shoki Kosai >, Kenichi Nakajima >, Eiji Yamasue * Chek for
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* Global Imnovation Research Organisation, Ritsumetkan Undversicy, Noji Higashi 1.1-1, Kusatsu shi, Shiga, 525 8577, Japan
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P M P, il o S sl B R iy, WpHsH 1L ke #5557 Cost of proper waste management of retorted mercury in artisanal

and small-scale gold mining: global estimates and financial

ARTICLEINFO ABSTRACT . I' .
The increased research attention on estimating the global mercury use and implications
Astisanal and small scale goid miniog gold mining (ASGM) has improved awareness of the problems associated
Mercury amalgamation has been paid to the specific effects of particular intervention strategies| -
Intervention strategy sl 2 e ndend g anMercury. in i/ ShOKi Kosai'@ - Shion Yamao? - Shunsuke Kashiwakura? - Eiji Yamasue? - Tomonori Ishigaki® - Kenichi Nakajima®*
Minamata conVention on meroury " a "
Cyanidation type of intervention (concentrate amalgamation, use of a retort, and the cya

that, despite the massive reduction in mercury emissions associated with
cyanidation technique, these interventions created new critical issues. Received: 19 December 2022 / Accepted: 14 June 2023
terventions, there has been a significant increase in the quantity of globall  © The Author(s), under exclusive licence to Springer Nature Japan KK, part of Springer Nature 2023
and permanently managed as a waste (< 1740 Mg in 2050) and also in g|
46,700 Mg in 2050). The findings of this study indicate that, when tak
mitigate mercury use and emissions in accordance with the Minamata Com{  Abstract
risks which, in effect, jeop ility in ASGM. Comp i . . . L - L . .
also consider these unintended consequences should be included in the acty  1Mplementing retorts in artisanal and small-scale gold mining (ASGM) to mitigate mercury emissions is a positive
the national level development. However, it creates a new challenge: the need for proper management of retorted mercury waste. This study
aimed to estimate the global waste management cost for retorted mercury using stringent guidelines for mercury waste
management. The results showed that the estimated cost could reach a maximum of 16.6 million USD by 2050, which is 44.7
Mescury haz been uzed in ASGM|  (imes higher than the global retort purchase cost. Thus, securing waste management costs for retorted mercury is essential
sbous the devastating health effecs)  (po implementing retorts for mercury mitigation. However, this may be challenging in many artisanal and small-scale
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Discrepancies in Me FCU ry Trade

Total mercury used by countries for ASGM, and estimated informal imports

Kyrgyzstan
Tajikistan () Mengolia
Russia
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Burkina FasoGhana Sudan
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. e sl i Central African Myanmar e
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Kenya ) = Papua New Guinea

" Cameraon  ©
Congo y . Tanzanip  IMONESD
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4 South Africa
Bolivia "
Countries thought to be using at least 1 tonne of mercury annually in ASGM
500 tonnes Countries thought to be using less than 1 tonne of mercury annually in ASGM
Mercury used in ASGM D Countrie i 85-90% of global y use in ASGM
. Estimated informal mercury imports by the countries Countries believed not to have ASGM activities, or not using mercury in ASGM

responsible for 85-90% of global mercury use in ASGM §
ASGM: Artisanal and small scale gold mining ‘Sources; UN Environment Programme (2017) and Table 3 of this report




Indicators for

UNITED
NATIONS (1)
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'UNEP/MC/COP.5/16/Add 1

Distr General
8 August 2023
Original: English

MINAMATA
CONVENTION
Vi ON MERCURY

Conference of the Parties to the
Minamata Convention on Mercury
Fifth meeting

. 30 October-3 November 2023
Ttem 4 ) of the provisional agenda®
Matters for consideration or action by the
Conference of the Parties: effectiveness evaluation

First effectiveness of the Mis C ion on

Mercury
Addendum
Indicators

Note by the secretariat
1 Article 22 of the Minamata Convention on Mercury states that the Conference of the Parties to
the Mi ata Co f the Convention, begi later than

six years after the Convention’s entry into force and periodically thereafler at intervals to be decided.

by the Conference of the Partes. isto
technical, financial inchiding
@ R d fe f the Parties on
the presence of! y y
) y biotic ‘populti
®  Reports submitted pursuant to aticle 21;
© 15
R d the financial asista
technology transfer build wention.

2. Atits third meeting in paragraph 1 of decision MC-3/10, the Conference of the Parties invited
‘set out in annex. i

to comp the fourth Conference of the Partis. The

secretaiat's compilaton of the views submitted by paresis summarized n document

UNEP/MC/COP4/18/Add.1 and setout m fll i document UNEP/MCICOP 4INF/11

3. Atits fouth meeting,in paragraph 7 of decision MC-/11, the Conference of the Parties
e

the witha final list of &

the Conference of the

* UNEPMC/COP.S/1.

K2B15392E] 040923

effectiveness evaluation of the MC on Mercury
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Annex

Draft indicators to support the evaluation of the effectiveness of the

Minamata Convention

Relevant Possible sources of
article of information for
the measuring progress
# | Draft indicator Comvention | against the indicator Notes
1 | Levels and trends of mercury and | Article 1 * Reports and other As the analy=is of
mercury compounds in the o. o e
of mercury dxsposed ot through
such measures
5 | Number of parties that have Article 3 ¢ Reports pursuantto | Consideration of this
exported or imported mercury in article 21 mdicator dunng the
accordance with the procedures o Forms pursuant to evaluation wll take mto
estal aticle 3 aticle 3 account the fact that trade
15 permutted from sources
* R‘m“;g'c“w and for uses allowed
OIVERNOR | 1 der the Convention.
6 | Estimated global amount, in Article 3 ® Reports pursuantto | Consideration of this
metnc tons per year, of: article 21 mndicator dunng the
(2) Mercury traded in o Forms pursuant to evaluation wall take into
accordance w article 3 and article account the fact that trade
— oprmd | pemted fom e
(b) Mercury supply * Reports developed 3 o:h‘:gm:non
() Mercury used in products under the Convention
o - Additional sources of
mformation wall likely be
necessary to accurately

Inconsistencies of mercury flow in global trade concerning artisanal

and small-scale gold mining activity

FISEVIFR

Resources, Conservation & Recycling

Joumsl homepage: v skeviar.comocate/rssconre

Full length article

® Central & South America

Examining the inconsistency of mercury flow in post-Minamata Convention |35

global trade concerning artisanal and small-scale gold mining activity

Yingehao Cheng™’, Kenichi Nakajima*, Keisuke Nansai, Jacopo Seceatore,
Marcello M. Veiga®, Masaki Takaoka *
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Exploring illegal trade of mercury from discrepancy S iz
with trade statistics

bestination

Data-Driven Approach

to Detect lllegal Mercury
Trade Through Discrepancies
in Trade Statistics

The ongoing international movement Year-based intraclass correlation coefficient analysis applied to mirrored trade data
to phase out mercury, mainly led by the of each country provided by the UN Comtrade
"Minamata Convention on Mercury," raises

concerns about illegal inter-country trade

“During the last 10 years Sudan has “There are many reports of
mercury imported - both

legally imported th
legally imported more mercury than T

any other country in sub-Saharan 4 5
Affica,..” (UNEP 2020) into other countries from
. g China.” (UNEP 2020)
Mo

Sudan, s

Bolivia Indonesia despite global mercury trade
restrictions, recent increases
in domestic mercury

supplies...” (Spiegel 2018)

crossings in proximity to
the Colombian border
town of Cucuta...”
(UNEP 2020)

“..mercury comes )
illegally from Venezuela | Colombia M
through border %< | “However, in Indonesia,

Low e— Discrepancy — High
Discrepancy in trade data

References: UNEP and GRID-Arendal. (2020). The lllegal Trade in Chemicals. | Speigel et al. (2018). Ecological Economics. 11

This data-driven approach successfully detected countries where illegal
mercury trade was reported by existing surveys

However, detecting the illegal
inter-country trade of mercury is
difficult due to statistical limitations

Detecting illegal inter-country trade of mercury using discrepancies in mirrored trade data ,'f,as‘l}‘l’f‘ael for
. s P HIROSHIMA UNIVERSITY Environmental
se et al. (2022) | Environmental Science & Technology | DOI: 10.1021/acs.est.2c04327 o Studies, Japan
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