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Artisanal Gold Mining in Madre de Dios

30 — 40 tonnes of Hg / year

Rio Huepetuhe












Rural Release and Exposure CARNEGIE

SCIENCE

Guacamayo, Madre de Dios
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Urban Release and Exposure CARNEGIE
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La Rinconada, Puno Puerto Maldonado, MDD



CAMEP Mercury

Mercury, in all of its forms is considered a toxic
substance of global concern because of its:

* significant negative impacts on the
ecosystems and human health

e ability to bio-accumulate and bio-magnify
food chains and ecosystems

e persistence in the environment

Source: World Health Organization (WHO)



Effects of Methyl-Mercury on Human Health

Methyl-mercury is the most toxic form of mercury
and causes a range of health effects

» Permanent damage to the central nervous
system, especially infants and children -
5 to 10 times more vulnerable

» Effects on intelligence, vision, coordination,
muscular control etc.

» Damages immune and genetic systems

» Transferred through the placenta to the
fetus— and can permanently affect the

child's nervous system and brain. Impacts on the development of children
occurred due to the exposure to Methyl Mercury

in fish in Minamata, Japan, 1956 — 1968

Consumption of contaminated fish is the primary
exposure pathway for methylmercury

Source: World Health Organization (WHO)



Why is Mercury Such a Problem in the Environment?
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.
Elevated Hg concentations in river sediments

>500 km downstream from gold mining sites

Diringer et al. 2015

Mercurio total en sedimentos (ng/g)

Distancia de la cabecera (km)



Routes of Mercury Exposure in MDD

1 2

Inhalation of Mercury

Vapors in the Air




Routes of Mercury Exposure in MDD
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Inhalation of Mercury Consumption of Mercury

Vapors in the Air in Local Fish




Sampling

Gold shops - Puerto Maldonado




Field Sampling

Gold shops - La Rinconada, Puno




Sampling

Gold shops - Puerto Maldonado




Urban Mercury Emissions CARNEGIE

INSTITUTION FOR

Hg concentracions in Gold Shops SCIENCE

All gold shops have Hg
levels above occupational
reference standards - 20
ug/m3

OMS/ ACGIH Valor de Referencia — Hg(0)- exposicion ocupacional 8r TLV = 20 pg/m3
Fernandez et al . (2011). Proceedings of ICMGP 2011 Halifax



Results

Mercury concentration : personal exposure

OMS/ ACGIH Valor de Referencia — Hg(0)- exposicion ocupacional 8 hr TLV = 20 pg/m3







.
Mercury concentrations of fish sold in MDD markets
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Mercury levels in wild caught
fish 2009 and 2012
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Human Mercury Levels in Madre De Dios
CAMEP 24 Communities

Percent of People with Mercury Levels
above WHO Maximum Levels

<1ppm

H>1ppm

N —1029; range: 0.1ppm — 34 ppm
US EPA MeHg Reference Human Hair. (EPA RfC): 1 ppm



CAMEP

Human Mercury Levels in Madre De Dios
24 Communities

Percent of Children with Mercury Levels
above WHO Maximum Levels

N —1029; range: 0.1ppm — 34 ppm
US EPA MeHg Reference Human Hair. (EPA RfC): 1 ppm



Human Mercury Levels in Madre De Dios
CAMEP Indigenous Communities Most Affected
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-
Most women are concerned about mercury

contamination

Very concerned 11%
Concerned 62%
A little concerned 8%
Neutral 3%
Not concerned 10%
No response 6% '
” o

Gonzalez en preparacion



-
A gap between concern about mercury and knowledge

of the risks of mercury contamination

Concerned about mercury 73%}

Gonzalez en preparacion



-
A gap between concern about mercury

and knowledge of the risks of mercury contamination

Concerned about mercury 73%}_ _[ 74% Have little or no kﬂOWledge

of the effects of mercury

Gonzalez en preparacion



Implications
The study of the health impacts from ASGM Mercury is just
begining in Peru

Amazon Basin
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-
Science about mercury in ASGM in MDD

Limited awareness and importance of the issue as
a policy priority — especially locally — still exists



Mercury Awareness Fairs in Central Plazas in MDD

| Forum on Mercury and Environmental Health in Madre de Dios

New
g Nov 17-18, 2014
Scientific '
Conferences || Forym on Mercury and Environmental Health in Madre de Dios

On Hg in MDD Nov 7-8, 2015









ACERS ‘ Amazon Center for Environmental Research and Sustainability

Fowering Scientific Capacity | Sustainable Innowation | Solutions for Madre de Dios
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-
Research briefs for policymakers and the public




Can Information Empower
People to Improve Decisions
and Change Behavior ?

Simplified Personalized Reports on
Mercury Levels

All participants have received the analysis
results of their hair sample ~1100 people

» Personalized evaluation of the danger
presented by fish that the participant named
as his/her most consumed fish

» Comparison of his/her personal level to the
average level of his/her village/town




Small success story:

Closing the gold shops in Puerto Maldonado

Gold shops burn mercury in urban downtowns releasing
massive quantities of toxic Hg vapor — but allowed to
operate with no restrictions since the founding of the city.

Several studies of Hg levels in gold shops were done.

After Hg studies were communicated directly + by the
press, a group of 10 mothers in the downtown area self
- organized to force the city to shut the gold shops down
for the safety of their children — they asked for our data.
We gave it to them.

CAMEP worked with MINAM, Defensoria del Publico and the grassroots community group
to figure out, craft and execute a “innovative“ strategy to force the issue with the municipal
government and close the shops.

Within 3 months, all the gold shops in Puerto Maldonado closed.

Mercury exposure and the nervous systems damage to tens of thousands of people
living and working in the downtown zone was eliminated.



-
Science about mercury in ASGM in MDD

(.....very few studies)

' 1990 2000 2010 2015 '
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