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UNA LUNGA PREMESSA...

Qual e, ogagi, Il ruolo della geologia in Europa e nel
mondo?
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Groundwater

Accounts for about 60% of drinking water in the EU

Where can we find groundwater, how much, how long and at what
guality can we guarantee it for the future generations?

What are the flow paths and how does our quest for good drinking
water collide with the needs of flora and fauna?

What threatens future water reserves and how can we protect them?
- “Those guestions are‘constantly in the mind of a geologist
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European Union

DG ENV (Protection of Water Resources Unit)
DG RTD (Management of Natural Resources Unit)

DG JRC (Rural, Water and Ecosystem Resources

Unit)

EEA (Environmental Data Centre on Water)
EP Water Group

EFBW

EUREAU
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Geosciences employment (source: srGm)

Projected future demand in geoscience experts (2010-2030)

Major drivers:
growing scarcity of raw materials
sustainable development policies

CO, storage, geo-
energy
Oil & gas
Mining
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Geosciences employment (source: srRGm)

There is a correlation between the number of students in geoscience in the US
and oil price

During the nineties, jobs in the environmental sector helped maintain demand

Number of students

Oil price
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Geosciences employment (source: srRGm)

Since 2006, spending in mining exploration has exceeded twice the 1997 high
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DO EUROCRATS KNOW THAT:

China graduates about 40,000 to 50,000
geologists per year

50 times the number of geologists in training
In the USA, while Ch | npapulationisin o n |
about four times the population of the US



Geology Is putting Europe Is under
ressur ee
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European Union

Are emerging pressures and policies
leading to a conflicting use of the
underground space in the EU?

Does it affect groundwater?



EUROGEOSURVEYS

The Geological Surveys of Europe

3 Y
Ijep& 33 national geological surveys

(and the regional surveys of three countries)
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EUROGEOSURVEYS

The Geological Surveys of Europe

Oper russels
=> FOREGS => EGS)
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Ministries supervisinghe Geological Surveys of Euro

ENVIRONMENT

Bulgaria
Cyprus

Czech Republic
Estonia

Greece

Italy

Lithuania
Poland

Russia
Slovakia

Ukraine

RESEARCH,
SCIENCE and
TECHNOLOGY

Austria

Belgium

Croatia

France

Romania
Slovenia

Spain

The Netherlands

United Kingdom

NATIONAL
ENERGY and/or INDUSTRESEVELOPI\/IENT

and/or ECONOMY

Hungary
el COMMUNICATION,
Denmark MARINE AND NATURA
Einland RESOURCES
Ireland
Germany
PUBLIC WORKS
Iceland
Luxembourg
Norway
S - RESOURCES and
J RURAL AFFAIRS
Turkey Malta
Sweden ENVIRONMENT,
TRANSPORT,
ENERGY AND

COMMUNICATIONS
Switzerland
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National Geological Surveys

Directors and National Delegates

Secretary General

Participation, in
EC Working/Expert Groups
and Thematic Platforms

WEFD Implementation Strategy
Groundwater Directive

INSPIRE

Raw Materials Initiative / ETP-SMR
CCS Directive

Thematic Strategy on the Sustainable
Use of Natural Resources

ETP on Geological Disposal of
Radioactive Waste

Indigenous Fossil Fuels

ETP on Geothermal Electricity

Operational
EuroGeoSunveys Expert Groups

Water Resources

Mineral Resources

International Cooperation and Development
Geochemistry

Earth Observation (Geohazards)
Marine Geology

Spatial Information (INSPIRE)
Carbon Capture and Storage
GeoEnergy

Soil Resources (Parent Materials)
Communication
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Water Resources Expert Group

Scope: focus on groundwater protection
Groundwater aspects of Water Framework Directive (WFD)
Groundwater Directive (GWD 2006)

Common Implementation Strategy (CIS)

Main activities
Support and advise to DG-ENV on technical and policy-related issues
Indentify knowledge gaps for the EU research agenda

Sharing experiences between member organizations in WFD and
GWD implementation



Group composition

Chair: Hans Peter Broers (TNO)
Over 60 members, 36 of whom are active full members

Active contributions mostly by:
fr, uk, de, dk, no, nl, es, fi, hu, It, ch, pl, gr, kr

Examples of contributions
Attendance at EU meetings and EU conferences

Contribution to drafting groups EU Guidancies
Contribution to EGS concept notes



Supporting and advising DG ENV

Active role in the Common
Implementation Strategy: drafting 4
Guidances on groundwater aspects
WFD and GWD (chairing, contributing)

Contributi E conferences on
q

grour




Policy-Science Interface

gggﬁpof‘;ifjté? Science Royal Society of Chemistry book * Gr oundwat e
B B and P @&00B)cBEGS contributions to 12 of the 34

chapters

New Wi | e&roubdwaide Quality Assessment and Groundwater
Mo ni t ¢2009)nEg.’P. Quevauviller, EGS contributions LUl
to13 of the 27 chapters. Results of FP6 and FP7 projects
and Working Group C experiences

......



Supporting and advising DG ENV

New Working Group C mandate, focus on:
exchange of best practices implementation WFD and GWD
contributions to the GWD review of 2013
climate change effects on groundwater

WGC 1 best practices

G. Toth (Hungary),

L. Thorling (GEUS),
D.Pennequin/A. Blum (BRGM),

G. Zacharioudakis (IGME Greece),
C. Constantinou (Cyprus)

WGC 2 revision GWD

A. Blum (BRGM), R. Ward (BRGM) (chairing)
H. Broers (TNO)

K. Hinsby (GEUS, Bridge experience)

WGC 3 Groundwater and Climate Change (ad hoc group):
H.P. Broers (TNO) (chair)

K. Hinsby (GEUS)

R. Kozel (Swiss, alpine areas)
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Geochemistry of European Bottled Water

Grounwater geochemistry: impossible at reasonable cost?
- Difficult to sample (contamination issues)

al distribution (aquifers)

ogroundwat er
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Geochemistry of European Bottled Water
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readily sampled at the European scale



Geochemistry of European Bottled Water
Analytical programme, BGR-lab:

ICP-MS: Ag, Al, As, B, Ba, Be, BI, Cd, Ca, Ce, Co, Cr, Cs, Cu, Er, Eu, Fe,
Ga, Gd, Ge, Hf, Hg, Ho, |, K, La, Li, Lu, Mg, Mn, Mo, Na, Nb, Nd, Ni, Pb,
Pr, Rb, Sb, Sc, Se, Sm, Sn, Sr, Ta, Tb, Te, Th, Ti, Tl, Tm, U, V, W, Y, Yb, Zn,
Zr

ICP-AES: Ba, Ca, K, Mg, Mn, Na, Sr, P, Si

IC: Br, CI, F, NO,", NO, SO,

AFS: Hg
Titration: tAlk - HCO4 Photometric: NH,*
Potentiometric: pH Conductometric: EC

72 analytical parameters/sample
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EGS Geochemistry Expert Group European Groundwater Geochemistry - bottled water

Vanadium in bottled water: young volcanic centres



Bottle colour, type (glass/PET) and temperature

H

Ly,
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blue.22 —
clear.22
green.22 - F---
PET.22 -
blue.45 —
clear45 -
green.45 —
clear.60 —
blue.80 —
clear.80 —
green.80 —

green.60 -

Bottle leaching T new results: 1 week leaching at different
temperatures (2, 22, 45, 60 and 80 °C)




WEFD / Groundwater Directive
A new paradigm for groundwater protection

Shift of emphasis from:

Protection of all groundwater resources, as a prime resource of drinking
water supply

towards:

Protection of groundwater to prevent deterioration of:
surface water ecology
dependent terrestrial ecosystems (wetlands)
drinking water supply and other human uses

—=New challenge for an integrated protection approach of the whole soil-
groundwater-surface water system and corresponding monitoring



WEFD / Groundwater Directive
A new paradigm for groundwater protection

T
-+

Prevent / Limit
measures

Interactions with aquatic and terrestrial Quality standards /
ecosystems. Links with surface water Thresholds linked
status and ecological standards to chemical status

Groundwater = natural resource to be protected against pollution and deterioration,
in particular for dependent ecosystems and for use in water supply




Aquifer typologies as input for setting threshold values (TV) for

groundwater (EU FP7 BRIDGE project)
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Aquifer Typologies for
hydrochemical
characterization

Limestones (karstic/non karstic)

Karstic mestones

Lenestones and interbedded silicatic/carbonate-rocks
- Linestones of mountaineous areas
B Faleozaic limestones

Chalk
Chalk

Volcanic Rocks
B volcani: rocks

Crystalline basement
B Crystalline rocks

Schists

Sands and Gravels
Sands with saline/brackish waler
Glacial sand and gravel deposits
Fluviatile depasits of major streams
o Marine deposfs

Sandstones
Triasslc sandstonas
B sandstones and silicatic akemating sequences

Marts and Clays
B Marts ang ciays

Other aquifers

Other aquifers




Developments relevant for groundwater
research and management

Increased emphasis on aquatic and terrestrial ecosystems and on the mutual
iInfluence between groundwater and surface waters (WFD and GWD)

Pressures on groundwater systems tend to increase due to:
A Effects of climate change

A Associated human induced changes of surface and subsurface water
management

Secondary impacts of climate change resulting from human intervention in
water systems are expected to have the largest short-term effects on
groundwater resources



Developments relevant for groundwater
research and management

Examples of secondary impacts:

A Increase of water demands and abstractions of groundwater for irrigation
A higher evaporation -> falling water tables + salt water intrusion

A Increased production of biofuel which may change groundwater quality

A Increased fertilizers and pesticides use and increased water needs -> net
groundwater recharge p

A More intensive use of the groundwater compartment in relation to energy
policy

A Sharp increase of aquifer thermal energy storage facilities in western
Europe

A Storage of CO2 in deep aquifers or gas fields

A Possible effects on the quality of more shallow groundwater resources and
groundwater receptors
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European Union

Conflicting use of the underground space?
- Mining (and deep mining)

- Carbol ure and Storage (CCS)
adioactive waste
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Conclusions

The role of geology is nowadays key again to societal
development

Even if economic growth is the driving factor, it still seems that
environmental protection is the most important issue to deal
with

Water is crosscutting to all the emerging challenges geoscience
has to face

Geologists have new responsibilities, we must quickly learn to
cope with

It is a unique opportunity

WE CANNOT FAIL



THANK YOU!
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