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Chilean Context

Geodynamics

* Active continental margin (where
subduction occurs)

* 90 geologically active volcanoes (2
eruptions early this year)

* Largest EQ during this year (lllapel, [ IE—-—_—_"
16.09.2015, M 8,3)

» World’s largest EQ* (Valdivia Satéli A s
’ atélite muestra como se movio el
20.05.1960, M 9,5)

continente con el terremoto
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143 earthquakes in map area

46km W of lllapel, Chile

2015-09-16 22:54:33 UTC 25.0 km e

70 25km W of Illlapel, Chile

20150916 23:18:42 UTC 30.9 km
67 53km W of lllapel, Chile O

' 20150017 04:10:30 UTC 30.1km
5.6 45km WSW of lllapel, Chile

20150021 17:40:00 UTC 34.3km
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6.5 54km § of Ovalle, Chile

°T 2015-09-17 03:55:06 UTC 35.0 km
6.4 64km NW of lllapel, Chile
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5.4 58km W of lllapel, Chile
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Chilean Context

Geodynamics

- 27F EQ (Maule, 27.02.2010, M 8,8)

Heavy rains in Atacama Desert
dramatically over one of the
world’s dryest places

ek - | (Climate change?)
3 g ' i & SR Copiap06 — Chafnaral mining
¥ districts, 2015




Chilean Context

Enviromental Mining Institutionality

2004‘2014 140

Levantamiento de Faenas Abandonadasy/o
Paralizadas

120

National registration of 100

abandoned and/or
paralysed mining |
labors i

12008

2004

2005

2006 | 2007

2008

i1

2009

2010

2011 | 2012

2013

2014

W N°® Faenas

83

121

43

25

19

20

20

31

0

Gobierno de Chile | SERNAGEOMIN

60 |
50 |
40
30 |
20 |
10 |

90
80
70 ¢

XV
.NOFMNP,E‘53.85.84.73.38‘35.19.7.21.4,

N° FMA/P por Region

IV |V RM| VI | VIL Vi IX | XIVv X X

0 2 10]

Xl
1

5 -




Chilean Context

Enviromental Mining Institutionality

BE‘NI.-; slacion chilen Bilooes ‘=|::.-,-:‘. <|‘ T
2014

Tipo Norma :Ley 20551

Fecha Puklicacién $11-11-2011

Fecha Promulgacidn 128-10-2011
L aW 20 . 55 1: Reg u I ate Organisma :MINISTERIO DE MINERiZ

Titulo :REGULA EL CIERRE DE FAENAS E INSTALACIONES MINERAS

H Tipon Version :Con Vigencia Diferida por Fecha De : 11-11-2012

th e C | O S I n g Of I ab O rS Inicio Vigencia $11-11-2012

Id Norma :1032158

an d m I n I n g faCI I Itl es URL thttp://www.leychile.cl/N2i=10321585£=2012-11-115p=

LEY NOM. 20.551
REGULA EL CIERRE DE FAENAS E INSTALACIONES MINERAS

Teniendo presente gue el H. Congreso ha dado su aprobacidn al siguiente
proyecto de ley,

2015
Sern ageom i n,s hew Depositos de relave en Chile

400

departament of tailing -
deposits. 300

158

First survey: D
~650 total o .

50 =

~160 active ,
~135 ab an d on ed ABANDONADO ACTIVO NO ACTIVO s/
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Chilean Context

Enviromental Mining Institutionality




Context

ham Canyon Mine, Utah
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Desastre tras el teremoto.

2010 Earthquake:
Abandoned tailing deposit, Maule, Chile
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Goblerno de Chile

Resguardar la Vida, Salud y Seguridad de las Personas y
del Medio Ambiente.

Z Mitigar los Efectos negativos de la Industria.
e

3 Evitar el Abandono de faenas mineras después del
o}

cese de las Operaciones.

Asegurar la Estabilidad Fisica y Quimica de
49 los lugares en que se desarrolle la Actividad
Minera.

5 Establecer Garantias para el cierre
o efectivo de las Faenas e Instalaciones
Mineras.

6 Crear un Fondo Post-Cierre para
® el Monitoreo de Faenas Cerradas.
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From Volcanic hazard assesment...

Laharic flows

Rapid melting of snow and glaciers.

Also triggered by heavy rain
episodes, remobilizing avilable
volcanic sediments (Chaitén, 2008)
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From Volcanic hazard assesment...

« Model Information
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Aerial topography
Villarrica Volcano after March 2015 eruption
Geoespacio Consuting, Chile
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Remote sensing (air & satellite borne) data

« Better resolution DEMs or DTMs
* Need to be updated (also for
volcanoes): Revisit schedule (or
upon request)

Airborne Lidar — Chuquicamata, Chile
http://www.terraremote.com/

TerraSAR-X Ascending-Descending Merge — Chuquicamata, Chile
www.geo-airbusds.com




Remote sensing (air & satellite borne) data

High resolution topography
on tailing dams

Aerial topography
Geoespacio Consuting, Chile




Active Sediments Geochemistry (direct sampling)

Enviromental baseline
Exploration targets

T

SIMBOLOGIA
® Parto de mossino

®  Cenwus Promses

Hojas Arica-Pisagua-Iquique

Oro (Au)

Rio Lauca: aguas abajo de Mina
Choquelimpie. Origen principalmente
natural.

Cordillera de la Costa Arica-lquique:
Pampa Camarones (Qdas. Camarones y
Vitor).

Pisagua: Fuerte coincidencia de
anomalia con Intrusivo Pisagua. Erosion
de esta unidad, escaso transporte y
concentracion por deflacion.




Remote sensing (Ground based) data
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SO, flux measurement in
volcanic plumes




Final thoughts

Different areas in Sernageomin (National Geological Survey and
Mining Service):

* Volcano monitoring and volcanic hazard assesment
» Geological hazards assesment
« Geological cartography

« Mining property
« Mining security
« Enviromental managment and Closing Law
 Tailing deposits

Remote sensing data is a key tool for each!

Need for regional agreements for convenient information
sharing and exchange.
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