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DUMP GEOMETRIC CHARACTERISTIC

OCCUPIED AREA (ha) 9,1

TOP AREA (ha) 4,9
SLOPE AREA (ha) 4,2
WASTE AMOUNT (t) 3,500,000
MAXIMUM HEIGHT (m) 58,7
MEDIUM SLOPE ANGLE 369
PERIMETER (m) 865
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ENVIRONMENTAL IMPACT ASSESSMENT

e HYDROGEOLOGIC CONTAMINATION
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ENVIRONMENTAL IMPACT ASSESSMENT
e HYDROGEOLOGIC CONTAMINATION

e ATMOSPHERIC CONTAMINATION
Resuspension of dust downwind and
mercury evaporation from the dump
surface

ALMADEN DUMP
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ENVIRONMENTAL IMPACT ASSESSMENT

HYDROGEOLOGIC CONTAMINATION

ATMOSPHERIC CONTAMINATION

GROUND OCCUPATION

Environmental effect irreversible
» Contamination of nearby lands £
by dust dispersion :

ALMADEN DUMP
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ENVIRONMENTAL IMPACT ASSESSMENT
« HYDROGEOLOGIC CONTAMINATION
e ATMOSPHERIC CONTAMINATION
e GROUND OCCUPATION
e GEOTECHNICAL RISKS

High risk of landslide and
rock falls

ALMADEN DUMP www.h2020.net
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ENVIRONMENTAL IMPACT ASSESSMENT
« HYDROGEOLOGIC CONTAMINATION
e ATMOSPHERIC CONTAMINATION
e GROUND OCCUPATION
e GEOTECHNICAL RISKS
e MORPHOLOGY AND LANDSCAPE

Modification of visual and chromatic
landscape

ALMADEN DUMP
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CHARACTERIZATION OF GROUNDWATER

: National Technological Center mi w

IT application for environmental surveillance
of the Almadén mine tip

Maps management

Data
Water characterization
) ® surface water
¥ © Groundwater
[} B Leachate ponds and disposal units
Dump materials characterization
e Deep-tip materials (drillings)
[ B syrface samples
ding soils charac
[ B surface soil

| @ peep soil

Mine cartography
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CHARACTERIZATION OF GROUNDWATER
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CHARACTERIZATION OF GROUNDWATER
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CHARACTERIZATION OF GROUNDWATER
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CHARACTERIZATION OF SURFACE WATER
ALMADEN DUMP

FUENTE VIEJA STREAM

* River network: little flow \
and IOW Slope' o AZOGADO STREAM
* Conditioned by climate
In summer, intermittent flow
== VALDEAZOGUES RIVER

14 www.h2020.net
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CHARACTERIZATION OF SURFACE WATER

IT application for environmental surveillance
of the Almadén mine tip

Search

Maps management

Data
Water characterization
¥ W syrface water
) ® Groundwater
[ B Leachate ponds and disposal units
Dump materials characterization
e Deep-tip materials (drillings)
) B syrface samples
Surrounding soils characterization
[ B surface soil
oe Deep soil

Mine cartography
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CHARACTERIZATION OF SURFACE WATER
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IT application for environmental surveillance
of the Almadén mine tip

Search ~
Maps management v
Data

Water characterization

¥ W syurface water
[ ® Groundwater

) B Leachate ponds and disposal units
Dump materials characterization

[ ® peep-tip materials (drillings)

) B syrface samples
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[ B surface soil
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CHARACTERIZATION OF SOILS

£ZOGUE GIs

IT application for environmental surveillance
of the Almadén mine tip

Search

Maps management

Data
Water characterization
) ® surface water
) ® Groundwater
[ B Leachate ponds and disposal units
Dump materials characterization
2] ® peep-tip materials (drillings)
[} B syrface samples
Surrounding soils characterization
¥ B surface soil
o e Deep soil

Mine cartography

Base | 2005 V|
¥ ortofoto

External cartography
¥ catastro
¥ Foto Aérea / Satélite (PNOA 2006)
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CHARACTERIZATION OF SOILS

DEEP SOIL SAMPLES

IT application for environmental surveillance
of the Almadén mine tip

Search

Maps management

Data
Water characterization
[ W syrface water
[ ® Groundwater
[ B Leachate ponds and disposal units
Dump materials characterization
e Deep-tip materials (drillings)
[ M syrface samples
Surrounding soils characterization
) B surface soil
v ® Deep soil

Mine cartography
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CHARACTERIZATION OF SOILS

To define the acceptable concentration limit for mercury in soil:

« Samples need to be taken at points in the environment at which it can be
guaranteed that there is no contamination.

« These sampling points must have geological substrates with similar
characteristics to those in the contaminated site.

« Under these conditions:

Reference level* = Average concentration values + 2 x standard deviation

105 175
Almadén reference level: 455 ppm

*According Royal Decree 9/2005 of 14 January, which set the relationship of activities potentially
contaminating soil and criteria and standards for the declaration of contaminated soils.

19 www.h2020.net
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CHARACTERIZATION OF SOILS

| EER—
risk
Seroon _— comemﬁ

Target  Trigger Intervention
values values values
[

Further investigation

ML and possible remediation

Long term
objectives

ACTION
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CHARACTERIZATION OF SOILS

N\S= \‘i M~
N NY /s 7

Hg level 0 to 105 ppm: No action
Hg level 105 to 455 ppm: Investigation
Hg level more 455 ppm : Action

www.h2020.net
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CHARACTERIZATION OF AIR
Reference concentration of mercury in air:
1000 ng/m?3 annual average wo air uality Guideline for Europe)

300 ng/m3 reference concentration in residential areas (United States Environmental Protection Agency (EPA))
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MAIN WORKS: ENCAPSULATION OF THE DUMP
AIMS:

« STABILITY AND LANDSCAPE INTEGRATION WITH THE DUMP AND THE
SURROUNDINGS

« SECURING WATERPROOFING, AND ISOLATION FROM ITS SURFACE.

www.h2020.net
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National Technological Center
for Mercury
Decontamination

AUGUST 2007
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ENVIRONMENTAL MONITORING

GIS AZOGUE
(GEOGRAPHIC INFORMATION SYSTEM ABOUT ALMADEN DUMP)

« System designed to store, manipulate, analyze, manage, and present the
environmental data about the monitoring of Almaden dump.

« Incorporate topography and orthophotos, and analytical controls of the
environmental characterization

* On a GIS web platform (so that information can be consulte B
over the Internet ). ?“ Ly o

« Itis a public information for everybody

2 3
Enter: A\o “\O
http://www.ctndm.es/proyectos/1-in.php RMA

Press:
Eglter SIG www.h2020.net
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RESTORATION OF THE WASTE HEAP IN THE
SAN TEODORO ENCLOSURE

The first results:
Emission to the atmosphere

100

Test in the air Test in the air
during the works after the works
(ng/m3) (ng/m3)

Sou rcél\BAM&thQeQ(deM)
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WATER MONITORING
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WATER MONITORING
GROUNDWATER: WELLS AN
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WATER MONITORING
SURFACE WATER: RIVER
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The restoration works are reducing:
 The material dispersion and mercury evaporation

 The lixiviate production which had as final
destination the surrounding streams

 The underground flow below the dump
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