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The MERSADE (European Union) project: Testing procedures and environmental
impact for the safe storage of liquid mercury in the Almadén district, Spain
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The MERSADE Project (LIFE — European Union) tested the Las Cuevas decommissioned mining complex
(Almadén mercury district, Spain) as a potential site for the installation of a future European prototype safe
deposit of surplus mercury from industrial activities. We here present the results of a baseline study on the
distribution of mercury in soils and air in the Las Cuevas complex and surrounding areas, and show the
results of a plume contamination model using the ISC-AERMOD software. Despite restoration works carried
out in 2004, the Las Cuevas complex can still be regarded as hotspot of mercury contamination, with large
anomalies above 800 μg g−1 Hg (soils) and 300 ng Hg m−3 (air). In the case of soils, high, and persistent
concentrations above 26 μg g−1 Hg extend well beyond the complex perimeter for more than 2 km. These
concentrations are about three orders of magnitude above world baselines. The same applies to mercury in
air, with high concentrations above 300 ng Hg m−3 inside the perimeter, which nonetheless fade away in a
few hundred meters. Air contamination modelling (Hg gas) predicts formation of a NW–SE oriented narrow
plume extending for a few hundred meters from the complex perimeter. The geographic isolation of Las
Cuevas and its mining past make the complex an ideal site for mercury stocking. The only potential
environmental hazards are the raising of livestock only a few hundred meters away from the complex and
flash floods.

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

In January 2005 the European Commission adopted a mercury
strategy with the aim of phasing out this toxic metal (European Union,
2005). The strategy stated that surplus mercury should be safely stored
or disposed of. As early as in 1992 the European Union (EU) launched
LIFE (the Financial Instrument for the Environment). LIFE contributes to
the implementation, development and enhancement of environmental
policies and legislations as well as the integration of the environment
into the other EU policies. LIFE also supports the development of new
solutions to environmental problems facing the EU. In particular, the
objective of the European Union authorities is to decide whatever the
storage should be: temporal as metallic mercury, or definitive with
mercury transformed to an inert form or species. The third 2006 LIFE-
Environment preparatory project was MERSADE (an acronym for
mercury safe deposit), with design, construction and validation of a
prototype installation for a temporal safe deposit of surplus metallic
(liquid) mercury from European industry (LIFE06 PREP/E/000003)
(European Union, 2006). From a pragmatic point of view, if a safe

deposit of mercury had to be built within the EU, it seemed only logical
to choose the Almadén district (Spain) as the most adequate site
because of the following two reasons: 1) decades if not centuries of
expertise on mercury handling; and 2) abandoned mining complexes
that could be reutilized for different purposes. In this respect, the
Almadénmining district (Fig. 1A) constitutes theworld's largest natural
concentration of this element (e.g., Hylander and Meili, 2003; Higueras
et al., 2003, 2006). The district extends throughout an area of about
300 km2 in central Spain, and has produced one third of the total world
production of this chemical element (Hernández et al., 1999). The
district includes a series of mercury ore deposits having in common a
rather simple mineral paragenesis, including dominant cinnabar (HgS)
and minor pyrite (FeS2). The mercury ore has been extracted from
several mines (underground and open pit operations), including the
world famous Almadén mine, El Entredicho, Nueva Concepción, Vieja
Concepción, and Las Cuevas. The main mine of the district (Almadén),
has been active from Roman times to present day, with almost no
interruptions, except by those caused by mining disasters (floods, and
fires), or external factors such as wars. At present the Almadén mine
serves as a theme park (ParqueMinero de Almadén) that attracts visitors
interested in the mining past of the region. On the other hand, the
mining complex of Las Cuevas (e.g., Higueras et al., 1999) (Fig. 1B) was
chosen as themost suitable site to base theMERSADE project because of
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