Earth, Universe, Environment and
Social issues UJF Faculty

20 research laboratories
850 academic staff
470 technical and administrative staff

640 Ph.D. students
Two graduate intensive European Schools

ERCA European research course on
atmospheres

HERCULES: Large Facilities Science



Environmental Sciences at UJF

OSUG: Earth and Planetary Science Observatory with 3 main Institutes
in Env. Sciences:
% Glaciology and Atm. Chemistry (LGGE)
< Paleoclimate (CH,, §018..) and paleo heavy metal polution
% Hydraulics and Meteorology (LTHE)
% Floods Risk, African Mansoon, Soil transfer
% Geophysics and Environmental Geochemistry (LGIT)
% Earthquake risk and civil engineering

Env. Geochemistry group at LGIT, with main « large scale » topics:

— Public Health and Geochemistry (As in Bengal delta, Hg in Guyana Amerindian
country)

— Industrial and mine waste sites (metal sequestration, phytostabilization) and
water

— Soil microbiology and water treatment biofilms

— Deep waste disposal (nuclear waste and CO,)

— L. Spadini and L. Charlet have been heading the MSc Programme on « Water Resources
and Management » (to be detailed later on)

— L. Charlet, Editor-in-Chief (J. Hydrology), teaches a distance learning on water resources
and pollution, and is Head of a Large facility to be built on Ecotoxiocology and Toxicity.



A few examples of our own work:

« Redox-active natural systems "

Laurent Charlet
Lorenzo Spadini
Delphine Tisserand

LGIT, Univ. Joseph-Fourier, Grenoble, France



Other research projects in
Environmental Sciences
related to CALIBRE

¢ Mercury in French
Guyane (1999-2006)

12 teams covering :
- source
- exposure route

- human response to
exposure

“* AQUATRAIN (2007-
2010): Geogenic
contaminants (As, SE,
Mn, Fe..) In EU






Pathways of mercury downhill from a gold mine and in a dam - similarities
with Laos and dams on the Theun Hinboun River and Nam Theun 2 ??
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Dam in the tropics: methyl mercury factories,,

Fig.4 Retenue de Petit-Saut : un bloréacteur
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methyl mercury which end up contaminating fish and kids
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Qamda-Simas voleande
and aphislite provin e
{i.e. the original arsenic

Stanger, 2005 ¢

Indian Ocean

Our current hypothesis:

1) Convergent boudary
serpentines are source of As

2) Hydrology has changed over the
YEEUS

3) Siwaliks is a temporary storage
Check these sources zone since 20 Ma
for Mekong as well

(Guillot and Charlet, 2007)
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USGS, 2005

Student at work

Nepal field campaign,

March 2007

R Delphine

At work
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Redox in ground water recharge
(along the Hoogly River, West Bengal, India)
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Pore water sampling device: A. Van Geen, Lahmont
Observatory, Columbia University
(Métral et al. submitted)
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Water move and Arsenic « hotspot »
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Fe(ll) (mollL)

Arsenic and Bacteria: decoupling Fe&As reduction; an Eh-based model
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Mercury, Fe?* and micas: reduction and volatilisation or methylation

Profondeur (m)

Hydromorphic soils et oxisol
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Arsenic sequestration in calcite mineral :
adsorption and coprecipitation (neutron and X-ray diff.)

E\Coprecipitation
] (Neutron diffraction)
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(Roman Ross et al., 2006
Fernandez-Martinez et al., 2006)



Redox systems investigated at different scales

Column
studies

Continuous
flow reactor

A//v Geogenic vs.
Anthropogenic
contaminations
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