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40 Years Listening to the Beat of the Earth
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Examples

Cerene e
GBA Vienna Pangeo Ground Stability
Man made (anthropogenic) ground instability

Dowalo:

=

Mineral deposits; Compiled and
harmonised through a number of projects

PanGeo; Ground instability (ProMine, EuroGeoSources, Minerals4EU)
OneGeologyEurope; Surface assessment of major European cities using distributed architectures, ISO, OGC
geology of Europe in 1:1 mil. Using using PSI data from satellite in and CGI standards
distributed architecture, including combination with in situ data
ISO19115 metadata and WMS/ WFS : _
(GeoSciML) services f:,,,w mgx.#

EMODnet-geology; Marine substrate map. _ .

Currently in 1: 1 million, but aiming for 1: 250 000 GEMAS; geochemical mapping of

covering all European waters agricultural and grazing land soils
of Europe
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Nano-particle products from new

o S S AMRRBRSS. mineral resources in Europe

A 21st century VISION of new ways of mining & product

development across 4 mineral belts in Europe
The Pan-European database of Mineral Deposits

Deposit size
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Geological cooperation on raw materials
HOW?
or...
WHY SHOULD WE MAKE IT?

* Mineral resources exploration, mapping
and cataloguing => Minerals4EU

* Making mining easier and more secure =>
1°’Mine

" ﬂ EuroGeoSurveys - The Geological Surveys of Europe
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European Intelligence Network on the Supply of
Raw Materials - Minerals4EU

MINERALS

The European minerals information
network structure
provides tools and expertise ,
to enhance resource efficiency, 3;
minerals supply security "
and support sustainable _ o
minerals development for Europe =77
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\1 MINERE/-\tj
Major achievements

« Establishment of the European Minerals Intelligence Network legally
registered at EuroGeoSurveys to ensure the swustainability of the
systemin the long term.

« Development of the only existing pan-European operational minerals
data platform (GeoPortal).

« Development of the European Mineral Raw Materials Yearbook and a
roadmap for future implementation, updating and maintenance after
the project.

« Production of foresight studies on mineral raw materials future supply
and demand in the EU.

« Identification of existing data sources and assessment of data
availability and quality for primary and secondary raw materials, on
land and the marine environment, to achieve harmonization and
standardization of EU mineral statistics.

EuroGeoSurveys - The Geological Surveys of Europe




Achievements

¢ T h e Ye a rb O O k i S \1 MlNEREAle HOME DATA SEARCH MAP VIEWER
= [nnovative i

EUROPEAN MINERALS YEARBOOK
. | n t e ra Ct I V e Welcome to the first edition of the new ‘European Minerals Yearbook'!

This Yearbook contains data for primary minerals production, trade, resources and reserves; and for secondary materials it contains data for

] E aSy to u S e mineral-based waste generation, treatment and trade. It also contains case studies relating to the recovery of 10 commeodities from key waste
streams.

Please select the data you wish to view from the one of the following 4 options.

‘ | t C O n t a i n S a W i d e r We would be pleased to receive any comments you may have relating to this Yearbook, please send them to Yearbook@Minerals4EU.eu
f ff. . l
BY COUNTRY BY COMMODITY BY CATEGORY DATA SEARCH
FOR PRIMARY MINERAL S FOR MINERAL-BASED WASTE FLOWS  FOR CASE STUDIES ON COMMODITIES
FROM WASTE AND
‘ O r‘ a ‘ I I I p ‘ Albania - Aggregates andrela « Batteries and accum OTHER YEARBOOK-RELATED DOCUMENT S

Copyright @2014 Minerals4eu.eu
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Outline of results

« 40 European countries
« 8 Data types

« >65 Mineral commodities for primary
minerals

« 13 Mineral-based waste categories

« 8 Case studies for commodities from
waste

EuroGeoSurveys - The Geological Surveys of Europe




Electronic Delivery of Yearbook

From the Minerals4kEU portal at
http://minerals4eu.brgm-rec.fr/

e

| M IN EE“L-j DATA SEARCH MAP VIEWER

Minerals Intelligence Network for Europe

Simplified, user-friendly and efficient access to all available and new data related to mineral resources
through the EU-MKDP Minerals ledge Data form)

NEWS

March 9, 2015

available

EU-MKDP

YEARBOOK

European Minerals
Yearbook pre-version

The pre-version of the new
Electronical European Minerals
Yearbook is availzble on the

September 30,2014
EU-MKDP presentation @

Yearbook menu page

EuroGeoSurveys - The Geological Surveys of Europe

y INERALS
\‘ EU HOME  DATA SEARCH MAP VIEWER

Back to Menu

EUROPEAN MINERALS YEARBOOK

Welcome to the first edition of the new ‘European Minerals Yearbook'!

This Yearbook contains data for primary minerals production, trade. resources and reserves: and for secondary materials it contains data for
mineral-based waste generation, treatment and trade. It also contains case studies relating to the recovery of 10 commodities from key waste
streams.

Please select the data you wish to view from one the following 4 options (primary minerals by country or by commaodity: or secondary materials
by category or case study)

We would be pleased to receive any comments you may have relating to this Yearbook, please send them to . << contact e-mail to be inserted
here >>

BY COUNTRY BY COMMODITY BY CATEGORY DATA SEARCH
FOR PRIMARY MINERALS  FOR MINERAL-BASED WASTE FLOWS FOR CASE STUDIES OH COMMODITIES
FROM WASTE AND
Albania - Aggregatesand rel ¥ Batieries and acour ¥ OTHER YEARBOOK-RELATED DOCUMENTS

ACKNOWLEDGEMENTS DISCLAIMER
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http://minerals4eu.brgm-rec.fr/

INERALS

Back to Menu

EUROPEAN MINERALS YEARBOOK - DATA FOR United Kingdom

Electronic Delivery of Yearbook
Primary minerals

HOME

DATA SEARCH

MAP VIEWER

YEARBCO

Production | Import = Export = Resource  Reserve  Exploration — Waste flow
Show 10w entries Search:
* CommodRPO6 *  Sub-2eGdedity Units 2008 2009 2010 2011 2012 2013
Barytes ‘tonnes (metric) 36000 34099 31000 30000 23000
Cement clinker tonnes (metric) 6421000 6558000 7056000 6555000 6712000
Crude steel ‘tonnes (metric) 10074500 9708000 9478000 9579100 11857500
Crushed rock wonnes () EUROPEAN MINERALS YEARBOCK - DATA FOR United Kingdom
Feldspar tonnes (m
Finished czment tonnes (m
| broduction  Import  Export = Resource  Reserve | Exploration | Waste flow
Flugrspar ‘tonnes (m
Show 10 ¥ entries .
Fuller's Earth tonnes (m Search:
-
Toral size
Gold, il Total number of Total number of
e mine HOSrEME |~ Commodity 4 Sub-commodity Expenditure € exploration licence(s) exploration licence(s) under 2xp
active during 2013 izsued during 2013 icencals)
2013
Gypsum tonnes (m
d Aggregates and relst=d matzrizls  Crushed rock No data No data No data Mo data
Commod@9O6 Sub-Ba0odity Units 2 | aggregates and related materials  Sand and gravel (1and) No data No data No data No dats
Shewing 1t 10 of 23 entries
¢ Aggragates and relsted materizls  Sand snd gravel (marine) No dsta No dsta No dsts 3183
Note(s
* Estimate Copper Copper 955000 1 zero No data
() Grst Britain only, =xcludes Northarn Trsland . e R re 2o50
() Including weathered granite feldspar opper )
View Table Notes Fluorspar Fluorspar No data No data Ne data No datz
Gold Gold, silver (4 5400000 13 zero 7675
Gold BGM - main facus (but also €u, Ni, b, Zn, Au, Ag) (I} Confidential s zero 2250
Gypsum Gypsum No data No data No data Mo data
Kaalin Kaolin No dats No dats No dats No dats
<« 1 »
Showing 1 to 10 of 23 entries Previous 3 Next

Hote(s]

(i) No data available for licence area held by one company
(k) Data for gold and silver supplied by The Crovn Estate who provided the folloving notes: The information has been collated from data provided to The Croun Estate by its
option holders and tenants for ansther purpose; its accuracy should thus not be relied upon. Some of the expenditure figuras provided have been quoted in = foreign
currency and have been converted into £. The costs given may not be entirely for 2013 as the most racent figures may be produced to accord ith the option period or the

Primary minerals in the
yearbook:

« Production data - 10 years

 Trade (imports and exports
data - 10 years

« Resources data - as at 31
December 2013

 Reserves data - as at 31
December 2013

« Exploration data - for 2013

EuroGeoSurveys - The Geological Surveys of Europe

* X %

* *
*EUROGEOSURVEYS
* *

European

The Geological Surveys of Europe



Electronic Delivery of Yearbook
Secondary minerals

Production Import Export Resource Reserve Exploration Waste flow

YEAR @ 2010
The numbers in the headings relate to table notes; for explanation please click the Table Notes button below the table

Secondary minerals in the —
Yearbook: =X}

« Waste flows data by country

« Waste flows data by waste
category

« Secondary raw materials
1 UK - waste flows 2010 (8)
case studies

« Report on the resource e B sl
potential of secondary raw
materials - -

6524 727 19473

388368 33500 5336332

231047

T7TS0

zre7aT

152623

BE503269

“ls B B B EBE B E B EBE B

F: 103,088,371

E: 670
A:waste generation (incl. residual waste added 56,986
back into waste generation) G: incineration/ disposal
B: waste available for treatment (incl. waste H: deposit into or onto land
trade flows) I: land treatment and release into water
C&D: waste treated bodies
E:incineration/ energy recovery 1z backfilling
F: recycling K: residual waste
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JUST CONCLUDED

Official launch of the Yearbook

on 15t October 2015

at the European Commission’s DG GROW
premises in Brussels!

EuroGeoSurveys - The Geological Surveys of Europe
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Innovative Technologies and Concepts for the
Intelligent Deep Mine of the Future

’ Q EuroGeoSurveys - The Geological Surveys of Europe




Ine
=
i A concept for the future

T e Has marked the start of a series of development
| |V| ine activities aiming to realise the concept of an invisible,
zero-impact mine

5 . e Has developed innovative methods, technologies, ma-
| M ine chines and equipment for economical, ecological and
safe exploitation of mineral raw materials in the EU

T e Will contribute to securing the supply of mineral raw
| |V| ine materials for Europe in a sustainable way and reduce
the import dependency

2 : e Will improve the competitiveness of the extractive
I M|ne sector in Europe as well as the competitiveness of
European equipment suppliers

" ﬂ EuroGeoSurveys - The Geological Surveys of Europe




Electric Power

+'Raw Materials COAL
PROCESSING
PLANT

Today’s hardcoal mine
Becoming invisible

Dust Fires

o, B A

Mining waste
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We already reached a fair degree
of intelligence in our mines. But
we need more! How will the
future mine look like?

’ w EuroGeoSurveys - The Geological Surveys of Europe







Challenges of the mining industry

As of today, about 30 nations have ratified the Safety and Health in Mines

Convention (C176) of the United Nations International Labour Organisation’s

Employers shall take all necessary measures to eliminate or minimize the risks to safety and health in mines under
their control, and in particular:

(a) ensure that the mine is designed, constructed and provided with electrical, mechanical and other equipment,
including a communication system, to provide conditions for safe operation and a healthy working environment;

(b) ensure that the mine is commissioned, operated, maintained and decommissioned in such a way that workers
can perform the work assigned to them without endangering their safety and health or that of other persons;

(c) take steps to maintain the stability of the ground in areas to which persons have access in the context of their
work;

(d) whenever practicable, provide, from every underground workplace, two exits, each of which is connected to
separate means of egress to the surface;

(e) ensure the monitoring, assessment and regular inspection of the working environment to identify the various
hazards to which the workers may be exposed and to assess their level of exposure;

(f) ensure adequate ventilation for all underground workings to which access is permitted;

(g) in respect of zones susceptible to particular hazards, draw up and implement an operating plan and procedures
to ensure a safe system of work and the protection of workers;

(h) take measures and precautions appropriate to the nature of a mine operation to prevent, detect and combat the
start and spread of fires and explosions; and

(i) ensure that when there is serious danger to the safety and health of workers, operations are stopped and
workers are evacuated to a safe location.

’ Q EuroGeoSurveys - The Geological Surveys of Europe
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Challenges of the mining industry

Technical issues (-> focus)
understanding the deep mine as a highly complex underground factory

Need for new and
safe technologies for
deep underground
mining

Problems of rock
Mining will go deeper stability and risks of
structural collapse

Mine infrastructure
including Mine preparation

2 Winning technologies
communication, work

logistics and transport

Near-to-face
preparation

" ﬂ ‘ EuroGeoSurveys - The Geological Surveys of Europe




Future Deep Mining
Lean Mining, Minimum Environmental Footprint

mcrea$

depfh

Safety EcolEfficiencys Economical

Challenges Challenges
g reen
rock stability m l ne
selsmldfy.

usfamablht

for personnel,
equlp'l::‘:m. syst'ems

meeting requirements
pgofocﬂon goals
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Intelligent Mining Today

R Do we have a mine-wide information and data acquisition
system?
R Did we manage to implement high-speed two-directional

mine-wide communication network for real-time monitoring
and control?

R Are we running a computerised information management,
mine planning, control and maintenance systems?

R Do we have automated and tele-operated machinery and
equipment which are connected to the information system?

R Do we have established links to the public information
networks?

EuroGeoSurveys - The Geological Surveys of Europe




The I°Mine Vision

Future Intelligent

Deep Mine

" ﬂ EuroGeoSurveys - The Geological Surveys of Europe
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LInvisible” hardcoal
mine of tomorrow
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izn]lne Basic project data

26 partners from 10 European countries

25,4 M€ (28,7 M USD) budget

About 200 full time scientists involved per year

Co-funded by the EC with over 16 M€ —

NN RN
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Objectives

’ EuroGeoSurveys - The Geological Surveys of Europe
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izn]me

’Machines to optimise exploitation

e Machinery for mechanized extraction of very hard rock

e Boundary layer and material detection

* Innovative mining methods

e Collision avoidance and local underground navigation at the face
e Machine guidance

e Process optimisation

e Sensor based sorting

e Underground processing

e Simulation tools

" ﬂ EuroGeoSurveys - The Geological Surveys of Europe




izn]me

’I\/Iine operating systems

e Automation and control systems
e Underground logistics systems

e Business process modelling

e Sustainable manufacturing

e System outputs

e New mining concepts

" ﬁ EuroGeoSurveys - The Geological Surveys of Europe




'Rock mechanics and ground control

e Mining seismology
e Rock bolt sensing
e Subsidence prediction and control

lHeaIth and safety

e Applied health and safety
e Special risk in coal mining

e Deep mine rescue

’ ﬂ EuroGeoSurveys - The Geological Surveys of Europe




izn]me

R [°’Mine obtained results in almost all work items shown
R The project is currently preparing the following demonstration
activities

____location | Date | Topic/theme

Hagerbach Test Gallery

(switzerland) Autumn 2015 Machinery and concepts
Kristineberg mine .
Autumn 2015 Integrated mine
(Sweden)
Zeltweg Autumn 2015 Machine systems
(Austria) Y
LIS Autumn 2015 Safety and sensors
(Germany)

EuroGeoSurveys - The Geological Surveys of Europe
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Geological cooperation on raw materials

We look forward to discussing future
concrete joint actions with you at the

Joint EuroGeoSurveys — ASGMI

(Asociacion de Servicios de Geologia y Mineria Iberoamericanos)

General Meeting
Madrid, 18-23 October 2015

’ Q EuroGeoSurveys - The Geological Surveys of Europe




JOINT EGS-ASGMI DIRECTOR'S WORKSHOP

TOPICS CLOSER TIES:

INTERNATIONAL COOPERATION
IN EARTH SCIENCES BETWEEN
IBEROAMERICA AND EUROPE

(JGeological hazards
dMining and environment
dInstitutional strengthening

dInternational financial support for cooperation activities

English to Spanish and Spanish to English 5|multaneous translatlon W|II be avallable durlng the workshop
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THANK YOU FOR
YOUR ATTENTION!
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