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Gold Rush Legacy 1800s - Australia
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Ferral mercury: about 400,000

metric tonnes mercury
released to the environment

Pre-gold mining levels were in
the range of 2-4 ng/m? or 2-4
X 10-%g/m?

Post-gold mining levels (circa
mid-1970’s post Hg usage)
could be as high as 0.08 g/m?
(or 20-40 million ng/m?),a 10/
times increase across the
entire Australian continental
land surface



Gold Rush Legacy 1800s - California, USA
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Gold Rush Legacy 1980s

Serra Pelada, Brazil
Mined by 100,000 people in 6 years
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Serra Pelada garimpo: The largest South American gold rush. Bernadelli (1983)




Gold Rush Legacy 1980s - Serra Pelada, Brazil

Closed in 1986, now becomes the most contaminated lake in Brazil




MODERN GOLD RUSH
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GOLD RUSH IN THE 21ST CENTURY

Disposal of waste from
mercury-containing
products

Cremation

Mercury-cell Coal combustion

chlor-alkali

Primary ferrous F
industry

metal production

e 37% of the global emission (727
Ton/year in average)

Qil and natural
gas combustion

* Employed >20 millions people in
impoverish communities, >3

million women and children
*By the end of 201 3, produced
approx. |15-30% of the global gold

. production

Wﬁﬁéff':;, *Resulting production of gold:

o \:,z'.zi;:;z‘:m,, «400 tons of gold/year - 15% of
,,,,,d/ g producon the global gold production

Relative contributions to estimated emissions to air from -USD 20 Billion

anthropogenic sources in 2010. «USD 2000 mine r/yea r
Source: UNEP. (2013). Global Mercury Assessment.
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AN EMPIRICAL CYCLE OF ASGM PRACTICES

Early Stage: Later Stage: “Exploitation Stage” Declining Stage: “Scavenging Stage”
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THE LIFE CYCLE APPROACH OF ASGM

Capital Investor(s) ‘ (|Sm awat|, 201 1 )
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Global Mercury Trade (2011)

http://www.zoinet.org/web/sites/default/files/publications/MercuryTradeMap2011.pdf

SIN 2013: Export
notification to
Indonesia 390 T
SIN 2010: Export
notification to
Indonesia 280 T

INO 2010:
Import
notification 2 T

INO 2013:
Import
notification 1.7T
1
SOUTH AFRICA
Data: UN Comtrade database 1] wain wading canues



http://www.zoinet.org/web/sites/default/files/publications/MercuryTradeMap2011.pdf

Table 9
Comparison of adult Hg levels in blood, urine and hair between this study and three other gold mining areas (Tanzania, Zimbabwe and the Philippines) versus the German
Environmental Survey (GerES III) (Becker et al., 2002; Becker et al., 2003; Bose-O'Reilly et al., 2004; Drasch et al., 2001; Drasch and Bose-O'Reilly, 2004).

Gold mining areas Germany
Control areas Mining areas Random
sample
Indonesia— Philippines Tanzania Zimbabwe Indonesia — Indonesia— Philippines — Philippines — Tanzania Zimbabwe Germany
Sulawesi Kalimantan Sulawesi Monkayo Mt Diwata
Hg urine [pg/1] Number 21 39 38 28 165 95 75 123 175 154 4741
Minimum  <0.2 0.25 <0.2 <0.2 029 044 0.25 0.25 <02 0.44 <0.2
Median 0.73 1.66 0.34 0.10 5.86 14.36 1.04 8.64 1.73 32.31 043
Maximum | 3.16 7.59 6.78 8.78 5240.00 564.00 8.55 294.20 22400  1530.32 134.8|
Mean 090 2.06 0.70 0.65 89.71 37.63 142 23.05 911 86.12 33
95th 275 7.59 205 332 197.60 177.20 3.81 111.80 33.30 342.50 0.89
percentile
Hg urine Number 21 39 38 28 165 95 75 123 175 154 4730
[pg/g creatinine] Minimum  <0.2 0.39 <0.2 <0.2 046 048 <0.2 0.27 <0.2 <0.2 <0.2
Median 040 1.62 0.24 0.11 355 5.27 1.22 5.64 094 23.38 034
Maximum [ 135 931 L e 169739 23282 i 196.28 10659  547.42 16.0
Mean 043 2.56 0.34 0.38 36.02 21.65 1.40 14.89 446 50.30 20
95th 0.66 855 1.55 2.82 12754 161.43 414 55.12 17.91 196.45 0.59
percentile
Hg blood [pg/1] Number 21 39 38 28 165 95 75 123 175 154 4645
Minimum 236 0.72 022 <02 145 342 0.25 1.22 045 0.60 <0.2
Median 447 9.26 1.07 043 9.25 11.72 6.88 10.10 1.91 9.20 058
Maximum [10.12 3130 235 1.79 429.00 186.00 47.50 107.60 33.30 97.60 12.3
Mean 492 10.44 1.16 052 25.12 21.38 9.11 14.44 350 16.23 25
95th 9.16 2448 229 1.55 128.00 78.40 2148 42.60 12.88 51.60 0.86
percentile
Total Hg Number 21 39 38 28 165 95 75 123 175 154
hair (pg/g) Minimum 0.83 098 0.08 0.02 033 0.58 0.68 0.10 0.12 0.39
Median 153 272 0.37 0.08 3.08 357 298 2.81 0.59 3.31
Maximum 3.72 34.71 0.68 3.25 79245 239.04 13.17 37.76 48.74 112.18
Mean 1.64 402 038 0.26 17.75 9.72 3.52 5.28 2.06 9.36
95th 3.03 9.94 0.65 1.01 60.09 38.89 10.05 16.57 6.88 33.86
percentile

Baeuml, J. 2011. Human Biomonitoring Data from Mercury Exposed Miners in Six Artisanal Small-Scale Gold Mining Areas in Asia and Africa



Mercury In Gold-Mining Environment

SOURCE: WILCKE, J. & MERKLE, M. (2002)

Remarks

Phases of mercury action in the environment

Phase |: Phase 2: CH;Hg Phase 3: CH;Hg
Hg pollution accumulation poIsoning
|0—20 years Appr. 20 years > |50 years

Hg-use In gold-mining

Hg poisoning the miners

;
A =

Distribution of Hg-vapour
down-wind

Metallic Hg pollution In waters

Hg accumulation In sediments

Metallic Hg transformed to
CH3Hg

CHsHg accumulation in fish

Downstream Community
poisoned by CHsHg




Malacard of mercury poisoning

Graphical network of the top 20 diseases related to

Mercury Poisoning
heavy metal poisoning
infantile mercury poisoning
fetal methyl-mercury syndrome
pheochromocytom = itenitis
neuranitis = anuri
renal tubula a!ci 3 .
myocionus mercury:@aisoning ~ myocardial infarction
Reria titi” o _ patitiz\ \ r.lc-'zphrotiCcsyndrome
pemphigus-feliaceus - \hepatltlsb
exanthem
dermatitis omphalocele

Copynght © Weizmann Institute of Science - www.malacards.org

Source: http.//www.malacards.org/card/mercury_poisoning



Minamata Disease dan Congenital MD

(Photo credit: Masazumi Harada)



Fig. 2. Neck is unsteady, inability to sit up. Male
aged six years, born in 1956, died in 1969 without any

Fig. 4. Forced laughter, a condition resembling aki- improvement Of Syrnptoms

netic mutism. Female aged six years, born in 1956, died
in 1977.

Fig. 1. Congenital Minamata disease patients in Minamata area. The patients showed very
similar clinical picture to each other. (Photographed by M. Harada in 1962).




Mercury poisoning suspects from ASGM sites
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R, 15, Bombana, Southeast Sulawesi

D, 9, Bombana, Southeast Sulawesi



All photos credit: Yuyun Ismawati/BaliFokus & Medicuss



MERCURY TREATY

Art. 2 - definitions
(k). Use “allowed” means any use by a Party of mercury or mercury
compounds consistent with this Convention, including, but not limited to,
uses consistent with Articles 3,4, 5, 6,and 7;
Art. 3 - supply sources and trade - inventory toolkits, import and export of
mercury, no sunset date of hg use in ASGM;
Art. 7 - ASGM - with the associated Annex C on ASGM’s National
Action Plan, elimination of 4 worst practices, health strategy, hg trade
and supply control, need to include LAP (Local Action Plan) including
identification and promotion of sustainable alternative livelihoods.
Art.8 & 9 - Emissions and releases to land and water - safe level standard,
contamination in food chains, fish advisory



MERCURY TREATY (2)

Art.10 - interim storage of mercury - hg imported for ASGM,
tight control, potential hotspot;

Art.l2 - contaminated sites - on-going and at the
abandoned sites/water;

Art.16 - Health aspects - no guidance on early detection

of mercury poisoning, treatment, biomarker monitoring;

Art.17 - Information exchange - lessons learned, guidance,
advisory;

Art.20 - Implementation plan - consisted of several sectoral
NAPs.
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