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Water Challenges

They are global!

1.7 billion people in the world at risk from flooding today, up to 1.0 billion by 2050

£ 430 billion lost during the last 35 years due to floods and droughts in Europe
11% of European population affected by water scarcity in 2017
66% of freshwater consumed by Agriculturein Europe, up to &0 % in the world
607 of European water bodies still of an insufficient quality
J8% of global employment is water-dependant
1. 58 million signatures to the Right2Water citizen initiative

44 million people in the world without wateraccess, ., billion without sanitation

Too Much, Too Little, Too Polluted, Too demanded, Too expensive, ....
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At Global level: Water Quality Risk
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. [ Troubled waters
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Water quality
impacting all types
of countries, even
high-income ones
(World Bank 2019).

larger impacts on
health, agriculture,
and the
environment

Leading to
significant
slowdowns in
economic growth

And water conflicts
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At Global level: Water quantity issues and related risks
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The challenge of Water Security

What is
WaterSecurity?

“The capacity of a population to safeguard sustainable access to adequate
quantities of acceptable quality water for sustaining livelihoods, human

water-borne pollution and water-related disasters, and for preserving
ecosystems in a dimate of peace and political stability."

GOOD -
GOVERNANCE II

Adequate legal regimes,
institutions,
infrastructure
and capacity
are in place.

DRINKING WATER AND
HUMAN WELL-BEING

Populations have access to safe,
sufficient and affordable water to meet
._ ' basic needs for mnkin?, sanitation
CLUUNUAY] and hygiene, to safeguard
ACT ' L" health and well-being,

- and to fulfill basic

" \J human rights.

ECOSYSTEMS

Ecosystems are preserved and can
deliver their services, on which
both nature and people rely,
including the provision
of freshwater.

PEACE ‘
AND e poas
POLITICAL

well-being, and secio-economic development, for ensuring protection against

Working definition, UN-Water, 2013

" TRANSBOUNDARY
e COOPERATION

Sovereign states discuss and
eoordinate their actions to meet
the varied and sometimes

competing interests
for mutual benefit.

,\'\ —
e,

Reusing / an
example

WWTP
Camp de - (Tarragona)
Tarragona e
(Vilaseca - Salou)
Petrochemical
Complex

Advanced Water Reclamation Plant

-

Critical relationships in the reuse of industrial wastewater ‘

Fresh water demand Impact

- Supply of raw water - Corrosion, scaling tendency
Microbiology (biofilm, legionella)
- Water treatment effectiveness

- Heat exchanger performance and longevity
- Water and Energy use

- Reuse water -

Requirements
- Consistent water quality
- Availability

Water distribution
to process users

Raw water
treatment

Wastewater
collection

Wastewater

treatment Bleed to

discharge

STABILITY

The negative effects of conflicts are
avoided, including reduced water guality
and/for quantity, compromised water infrastructure,

Development Goals.

human resources, related governance, and social or pelitical systems.

FINANCING

Innovative sources of

financing complement funding by the
public sector, including investments
from the private sector and
micro-financing schemes.

Water is central to achieving a larger sense of security, sustainability, develoment and human well-being.
UN-water supports the inclusion of water security in the post-2015 development agenda as part of the Sustainable

Achieving water security reguires collaboration across sectors, communities,
disciplines and political borders, to reduce the risk of potential conflicts - UN WATER
over water resources, between sectors and between water users o states. :

ww.watercooperation2013.org ww.unwater.org

BRGM SERVICE GEOLOGIWUE INA T IUINAL VWWYVWW.BKGNLFK

version October 2013

Effluent as Cooling
Tower Make-up

Effluent recycle
treatment
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How to develop a Strategic Research and Innovation Agenda?

Water Joint Programming Intiative
AN INTRODUCTION
TO THE STRATEGIC
RESEARCH &
INNOVATION
AGENDA 2.0

e e a2,
Watsse  Vision2030 /7 * \
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WATER JPI STRATEGIC l

RESEARCH AND INNOVATION /
AGENDA 2025
April 2020

‘ Joint Actions

=@

9 ‘ Vision: Global Challenge &
Strategic Research Areas
10-Year Forward Looking

Implementation Plan
3-year Work Plan

Strategic Research &
Innovation Agenda
5-year Roadmap

Wasero

Implementation
Plan
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http://www.waterjpi.eu/resources/document-library/introduction-to-the-wjpi_sria2-0.pdf
http://www.waterjpi.eu/mapping-agenda/strategic-research-and-innovation-agenda-sria/waterjpi_sria2025_web.pdf
http://www.waterjpi.eu/water-jpi-vision/water-jpi-vision-infographic-2030.pdf

Proposal of Water4All SRIA Process

Water JPI Water JPI Vision 2020

SRIA 0.5 - May 2013

SRIA 2.0 - April 2016

SRIA 2025 - April 2020

Water Europe SIRA June 2020

=P SRIA- June 2019

EUREAU Innovation Agenda
2020

EURAQUA

PRIMASRIA === SRIA - 2018

FACCE JPI =—P-SRIA - 2016

Consultation of
EU networks
Advisory Boards
September 2020

Review and
assessment for
Water4All needs
? April - May 2020

National &
Networks
Consultations
November 2020

Interviews of
stakeholders
January 2021

Experts
Stakeholder
Consultation
March 2021

First Implemen-
tation plan
Year1-2-When
Partnership
established

Water4All SRIA
VACEISS
May 2021
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Water JPI SRIA 2025 as basis for Water4All SRIA

Final resuits Comparison for Water4All SRIA

SRIA 2025 Research Themes and Sub-themes

Theme A: Ecosystems

R&I Typology EurAqua Water Europe Water JPI

Developing approaches for assessingand optimising the structure and function of
Sub-theme A.1 ping app! 9 P 9 e

ecosystem services. reshwater

N N N N N aquatic
Sub-theme A.2 Developing and applying an approach to ecological engineering and ecohydrology. 1 ecosystems
- . - - - 12 functioning 1.1 1.1.1,1.2.3

Sub-theme A.3 Managing and adapting ecosystem services to the effects of hydro-climatic extreme 13 quality 1112 (G52 113122

events. 14 services 11 KC1-51 1.1.2,1.1.4,5.2.2

Theme B: Health and Wellbeing

Global water

Sub-theme B.1 Emerging contaminants and associated risks: monitoring, remediation and assessing 2 cycle
" their effects and behaviour on nature and humans. ” earth system
Sub-theme B.2 Water dimension of anti-microbial resistance; ‘one health approach.’ 22 hydrology 121,123,511
. - . . . . . . hydro-m r}}%l BY.
Sub-theme B.3 Understandlng and minimising the risks associated with water infrastructures and 2 5?’—“?@9"." \ 121,124,513
climate change effects. \ '24/ érere cveht 131,132,133
- - - \.js groundwater . 3.1.6,5.1.3,5.1.5
Sub-theme B.4 Human interaction with water. 26 soil, sediments 11,1.2,21 KC3-51 421517
Theme C: Water Value and Usage
R R - " Water
Sub-th cA Future-proofed water technologies, infrastructures and systems for developing climate 3 management
ub-theme C. Change resilience 31 demand, allocation 1.3 KC3-53,KC4-53  1.1.4,3.1.4,4.1.4
- . — scenarios, modelling, 2.2.2,4.2.1,5.1.2,
Sub-theme C.2 Water smart-circular economy and societies. 32 DSS 13 KC2-51, KC4-51  5.1.5,5.16,5.1.7
Sub-theme C.3 Empowering the public, water users and stakeholders in valuing water. 33 £0, data, 1T 151 (o5t TryeaLAz
Theme D: Sustainable Water Management 34 sensors, monitoring 1.1 KC2-51 211,311,511

Sub-theme D.1 Optimising the Nexus approach.
Sub-theme D.2 Adapting water resources managementto deal with increased uncertainty.
Sub-theme D.3 Enabling sustainable management of water resources.

AND MORE ...........
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The European Green Deal

European
Commission

Components Water related needs / Actions

* new EU Strategy on Adaptation to
Climate Change (extreme events)

* Reduce the use and risk of
Europe chemical pesticides, fertilizers and
Transition to a ant|b|Ot|CS

sl i e Action from 2021 on Measures to
address the main drivers of

Preserving Europe’s
natural capital
Sustainable Transport

biodiversity loss
rrcor—”: European * Zero pollution action plan for
chieving Climate . .
Neutrality Green water, air and soil
_ e * Transition to sustainable circular
Clean, Reliable and
A:fz?daﬁlz}' e:e?gy economy . T
* roadmap action on “Initiatives to
e » Take everyone along increase and better manage the
Financing the transition (Just Transition Mechanism) 1 1 ”
capacity of inland waterways

@ Géosciences pour une Terre durable
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HORIZON EUROPE

Different Instruments

Pillar 1 Pillar 2

Excellent Science

Global Challenges and

Pillar 3

Innovative Europe

European Industrial
Competitiveness

* Health

European Research Council

Clusters

Marie Sktodowska-Curie
Actions

« Culture, Creativity and
Inclusive Society

¢ Civil Security for Society

« Digital,Industry and Space

« Climate, Energy and Mobility

EuropeanInnovation Council

European innovation
ecosystems

+ Food, Bioeconomy, Natural

Resources, Agriculture and

Environment

Research Infrastructures

European Institute of
Innovation
and Technology

Joint Research Centre

Widening Participation and Strengthening the European Research Area

Widening participation and spreading excellence

Reforming and Enhancing the European R&l system

MISSIONS: Not about Research, but delivery to society
o Missions implemented through dedicated calls for proposals in the Work

Programmes.

EUROPEAN PARTNERSHIPS: Part of Clusters
o Cross-cutting dimension connected to Clusters challenges.

o Specific implementation modalities, depending on their level and of actions
(e.g. co-programmed, co-funded, institutionalized)

FP Annual Work Programmes:

® Remaining part of the Intervention Areas implemented through “normal” EC

calls.

BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR
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Portfolio of candidates for European Partnerships (49)

HEALTH

p

Transforming Europe's rail system

Integrated Air Traffic Management

Clean Aviation
Clean Hydrogen
Built environment and construction
Towards zero-emission road transport

Mobility and Safety for Automated Road
Transport

Batteries
Clean Energy Transition

Sustainable, Smart and Inclusive Cities and
Communities

EUROPEAN
RESEARCH ¢

DAYS

mart and zero-emission waterborne transpo

§

High Performance Computing
Key Digital Technologies
Smart Networks and Services
Al, data and robotics
Photonics Europe
Clean Steel - Low Carbon Steelmaking
European Metrology
Made in Europe
Carbon Neutral and Circular Industry
Global competitive space systems

European Geological Service

FOOD, BIOECONOMY, NATURAL RESOURCES,
AGRICULTURE AND ENVIRONMENT

CROSS-PILLAR

/ PILLAR Ill AND \

g

———

l/

European
Commission



They are global!

.

Investments

Demonstration

Innovation

Development

Research

(C |38 (O,

Natural
habitats

Transforming the vision for water security WATE

%
fP,.

s, i\
Ccyrity fof

Collaboration
agreement

Legislation

Inclusion

Governance

QI EE -] §

Innovative
solutions

BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR

birg

our une Terre durable

m



Water4All Implementation Actions WATE

iz \3
Securiy fof 3

Considering pertinent actors’ eligibility conditions

Generate new knowledge and e Connect Science and innovation to
innovation policy-makers and operators

Up to operational scale

Pillar A. Joint vision & SRIA

For actions at all levels

Global dimension — critical mass

Strategic collaboration e Deploying at local scale, with the
relevant actors

e From pilot to full implementation

BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR
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European Partnerships Candidates — Relevant for Water4All

WATE

European Metrology

European Geological Service

Chemicals Risk Assessment

One Health AMR?

EIT Climate KIC

European Open
Science Cloud
(EOSC)

Rescuing biodiversity
Blue Economy

Accelerating farming systems

Sustainable, Smart and o
transition

Inclusive Cities and
Communities Food Systems

Environmental Observations for a
sustainable EU agriculture

Smart and zero-emission
waterborne transport

BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR
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Groundwater part of the Global Water Cycle

important link of the hydrological cycle through the maintenanc
of wetlands and river flows

PRECIPITATION

4
:
:

Crucial for all life and Economy on the Earth

GW 75% of resources used for Drinking water in Europe (EC,
December 2019)

Groundwater playing an important role for mitigating Climate
Change

Modification of precipitations (temporally and spatially) and
evapotranspiration (increasing)

Acting as a buffer through dry periods and for contamination
transfer

Recharging actively when possible for providing resources
when necessary

Trade-offs from other sectors (Energy production, Raw materials
exploitation, ...)

Géosciences pour une Terre durable
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How to optimise synergies between Water4All and GSE? Personal views!

¢ Developping SRIAs in close cooperation

¢ Exchanging on needs and means for developing solutions

¢ Transforming this in implementation plans which complement

GEOLOGICAL SERVICE FOR EUROPE Timeline Water4All and EGS-CSA

STRATEGIC RESEARCH
& INNOVATION
AGENDA

Orat July 2020

By Eurctesseavers.

Date smAdev |cA

Sept 20
Oct 20

Nov 20
Dec 20
Jan 21 Launch Call

Apr21 Submission
Jan 22 Start CSA

SRIA CSA timeline
BRGM SERVICE GEOLOGIQUE NATIONAL WWW.BRGM.FR

%
o)

“a
Securiy for ©

Water JPI

Water Europe

Water JPI Vision 2020

Consultation of
EU networks

SRIA 0.5 - May 2013 Advisory Boards

September 2020

SRIA 2.0 - April 2016

SRIA 2025 - April 2020

SIRA November 2016

I s

PRIMASRIA ™= SRI|A - 2018

FACCE JPI

=—P>SRIA - 2016

National &
Networks
Consultations
November 2020

Interviews of
stakeholders
January 2021

Experts
Stakeholder
Consultation
March 2021

First Implemen-
tation plan
Year1-2-When
Partnership
established

Water4All SRIA
7 years
May 2021

SRIA Water4All roadmap

@
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Geo€ERA

GROUNDWATER

Too much, too little and/or too polluted

Groundwater in the bigger picture and introduction of the four GeoERA
groundwater projects and their contributions to the GeoERA information
platform, EU and UN policies and goals

Klaus Hinsby (Geus, khi@geus.dk),

Laurence Gourcy (BRGM), Hans Peter Broers (TNO), Anker L. Hgjberg, (GEUS) and
Marco Bianchi (BGS)

on behalf of the GeoERA Groundwater TEAM

Presentation for the GeoERA groundwater webinar 13.11.2020

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166 GROUNDUATER A '




Too much - too little
and/or too polluted

2 billion people in the world at risk from flooding today, upto . O billion by 2050

- {30 billion lost during the last 35 years due to floods and droughts In Europe

Wa te r re S O u rce S | n a of European population affected by water scarcity in 2017
C h an g | N g Cl | Ma te 000 of freshwater consumed by Agriculture in Eurape, up to in the world

of European water bodies still of an insufficient quality

of global employment is water-dependant
million signaturesto the Right2Water citizen initiative

million people in the world without water access, 2, > billion without sanitation
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CONTENTS

1. Groundwater in the bigger picture (EU Green Deal, UN
SDGs and Planetary Boundaries)

e
2. GeoERA and Water4All contributions to Horizon Europe

1

3. The four GeoERA groundwater projects and their main
contributions to the GeoERA information platform / EGDI
and *FAIR access to groundwater data

*Wilkinson et al., 2016. The FAIR Guiding Principles for scientific data management and stewardship. Sci Data 3, 160018.
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GeoERA 22

The European Green Deal — a high priority goal

6 ambitions of the von
der Leyen Commission

Mobilising research
and fostering innovation
@ A European Green Deal Transforming the
Increasing the EU's Climate

EU’s economy for a A zero pollution ambition
sustainable future for a toxic-free enviranment

The European Green Deal

ambition for 2030 and 2050

2 An economy that works for people / \
— Supplying clean, affordable Preserving and restoring
and secure energy The ecosystems and biodiversity
3 A Europe fit for the digital age ' European 1
Mobilising industry Green From ‘Farm to Fork’: a fair,
for a clean and circular economy Deal healtt]y and environmentally
o 2 friendly food system
4 Protecting our European way of life \ /
Building and renovating in an Accelerating the shift to
— ¥ energy and resource efficient way And leave ili

sustainable and smart mobility
5 A stronger Europe in the world No one behind

Leave no one behind

Financing the transition (Just Transition)

6 A new push for European democracy

The EU as a A European
global leader Climate Pact

- European |
Commission
2020 research and

innovation programme under grant agreement No 731166 Geo€RA
GROUNDWATER




GeoERA 23

Integrated, sustainable and just exploitation of water resources is required
to meet the objectives of the "EU Green Deal” and the UN SDGs

THE GLOBAL GOALS Water use in Europe by economic sector, 2017

For Sustainable Development

15 [ = | 4w, Boo QS

o wlo [y
g o Nommmen 10z, [NSSSY 12 S

2 i

Households

I Service industries

B Mining and quarrying, Manufacturing and
Construction

Bl Elcctricity, gas, steam and air conditioning supply

E 16 ﬂi‘.’.‘&ﬁﬁf e _g‘"% I Agriculture, forestry and fishing

https://www.eea.europa.eu/data-
Sustainable management of water ]?r';‘:hr\?;'f;'?:;itfcresé use-of
resources plays an important role in 3/assessment-4

nearly all 17 SDG’s

s
This project has received funding from the European Union’s Horizon 2020 research and Foa
(Geo€RA " |

innovation programme under grant agreement No 731166

GROUMDLLATER ‘i



https://www.eea.europa.eu/data-and-maps/indicators/use-of-freshwater-resources-3/assessment-4
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Planetary Boundaries

Groundwater quantity and quality is affecting and/or is affected by all 10
Planetary Boundaries

RISKS
Climate change
Genetic
Biosphere integrity diversityy -
. J Novel entities >
Functional
diversity )

~ 10 D00 chemicals
f=irly well characteriz=d for

& subset of their hazards and =xpo=ures
Land-system Stratospheric ozone depletion
change ~ 20 000 chemicals
with limited characterization for
their hazards and exposures
?
Atmospheric aerosol loading
Freshwater use
Phosphorus - s 70 UDrE ch |er|_1is:E_|I5ﬁ:|
Nitrogen Ocean acidification il ;’:;:.L:r
Biochemical flows
B Beyond zone of uncertainty (high risk) P Below boundary (safe)
In zone of uncertainty (increasing risk) Boundary not yet quantified Source: EEA report'zozo

https://www.eea.europa.eu/publications/soer-2020

This project has received funding from the European Union’s Horizon 2020 research and =3 ;
GROUNDWATER a M

Steffen et al., 2015. Science 347, 1259855.

innovation programme under grant agreement No 731166 Geo€RA



https://www.eea.europa.eu/publications/soer-2020

GeoERA - GROUNDWATER 25

“Fresh water—the bloodstream of the biosphere—is at the center of the planetary drama of the
Anthropocene. Water fluxes and stores requlate the Earth's climate and are essential for thriving aquatic
and terrestrial ecosystems, as well as water, food, and energy security.” (Gleeson et al., 2020).
- -
b) Earth System components and stores of water Most water functions are

not represented in
current freshwater
use boundary

ATMOSPHERE

Pracipitation

. | |

Evaporation a /

\ .

LAND Current planetary
BIOSPHERE boundary
OCEAN Streamflow ; :
planetary
LITHDSFHERE bl}l,lﬂl:lﬂr_"l l:lnhl' -E-Ipliﬂ.iﬂ}ll" ﬂﬂ-nEidErE Gleeson et aI., WRR, 2020,

" - h h 10.1029/2019WR024957
rivers' environmental flow requirements



GeoERA - GROUNDWATER 26

a) Core water functions for each water store b) Dividing the water boundary into six
sub=boundaries based on water functions

A IF".E;I
':'“-qul_EI

% i
0%
gf

§ =

2) &

i
o
4
':-"-'l:#jl

Gleeson et al., WRR, 2020,
10.1029/2019WR024957

SOJL MOISTURE SURFACE WATER GROUNDWATER FROZEN WATER
(hydrodimrate) (hydroscology] {hydrescobgyl [sorage)

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166 GQQERH

5. l‘
: ;':/l
GROUNDUWATER \ ﬁ



Thematic Cluster 6: Food, bioeconomy,
natural resources and environment

1A1:
EnuirnnmE:ntaI

- Observation
Healthy z?apt;ti::‘n to
|AZ: Biodiversity oceans, seas, 8 mate change,
m‘; {?rﬂmar WATE and Natural coastal and including societal
ystems Resources inland waters transformation
t GSE-CSA Climate Missi
§ ISsion
\ neutral and S e
: '| smart cities dareas
ATER ‘
IA3: Agriculture,
Soil health
and food

: ; Forestry
Ifjfﬁgrgil and Rural Areas
/ /
|Ad4: Seas
I1AS: Food :
Oceans and European

|AG: Bio-based
innovation

Bioeconomy




OUR MISSION: _
TO CONTRIBUTE TO EU AND UN SUSTAINABILITY GOALS BY DEVELOPING A WORLD

LEADING SUBSURFACE INFORMATION PLATFORM (EGDI)

95
Ay ~Rs

4 PROJECTS: Rk T el
GROUND-  HOVER :
WATER - RESOURCE gnp%llut?d
resnwater
* TACTIC reservoir $uy, |

« VogERA

v
v ~ RAW
MATERIALS

GROUNDWATER




The four GeoERA groundwater projects and their main contributions to EGDI:

Groundwater quality
travel times, vulnerability and age

Laurence Gourcy, BRGM

Groundwater vulnerability
to deep energy -
related activities \

Groundwater quantity
Pan-EU groundwater
resources map

Marco Bianchi, BGS Hans Peter Broers, TNO

\-f/Anker L. Hgjberg, GEUS

Y

Groundwater and climate change
impacts and adaption



GROUNDWATER

ydrogeological processes and Geological
settings Europe controlling dissolved
geogenic and anthropogenic elements in

groundwater of relevance to human health

and the status of dependent ecosystems

Laurence Gourcy, BRGM
(l.gourcy@brgm.fr)

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166

GROUNDWATER v



GeoERA - GROUNDWATER

31

The project

WP 1
PROJECT MANAGEMENT AND
SCIENTIFIC COORDINATION (BRGM)

WP 2 GEOERAINFORMATION PLATFORM AND CROSSTHEMATIC
COORDINATION, DATAMANAGEMENT AND DISSEMINATION
(coord. GEUS)

geogenic

WP 3
HYDROGEO
CHEMISTRY AND
HEALTH

(coord. GBA)

o

o

WP 6
GW AGE
BISTRI-
BUTION

Coord.
GEUS

L

L

anthropogenic

WP 7
GW WP 8
VULNERA- EMERGING

BILITY CONTAMINANT
(coord. BGR) (coord. BRGM)
WP 5 Q
NITRATE & WP 4
PESTICIDE
TRANSPORT =
TRANS.ZONE

(fooed- B3] (coord. GEUS)
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32 t Y, .oy ras DA Information
partners [ o\ from pilot
~_ | areas will be
~/ E -
A'tI)OtUt'f6 Va N\ eV o available to all
priot Sites i W stakeholders
From D -~ and the public
Courﬁtry tO ' © wps, WP |:|w:; V|a map
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GW vulnerability is driving the project

WP3 - Water contamination by elements of natural origin
Origin and concentration of elements are linked to the depth and travel time of
groundwater and intensity of water-rocks interactions

e

ﬁ European exposure maps of F, As, hydrogeotoxicity indicators (HGT)
. —— o T
_ TN i .\ ANRA

= P )
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GW vulnerability is driving the project

WP5 — Nitrate and pesticides

transport from soil to groundwater
Presence of pesticides and nitrate in
groundwater depend on the pressure but
also on the processes that occur from soil to
GW such as denitrification — upper GW
levels are more vulnerable but deepest part
of aquifer can reflect OLD pressures

ﬁTravel times for nitrate in the
unsaturated zone

low permeability

low permeability
superficial deposits

at0.3-3 m/year

Moderate to thin

Piston flow
through matrix

Saturated zone

310

[ ] Low permeable deposits
Nitrate travel time (year)
-2
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[ ]e&-10

I 11 - 20
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GW vulnerability is driving the project

WP6 - Groundwater Age DIStributions and residence times (“GADIS”)
Linking groundwater “age”, travel time, and e.g. nitrate trend interpretation and
vulnerability to pollution

ﬁ Conceptual models, maps, cross-sections for pilot sites

SW
T AREY (i) ] 2P | (B Quatemary gciotectoni
. i "o | complex (sand uclay)

. Made (clay)

Miocene sand

s
| Miocene clay

Direct age [years)
W -
1 S000 10000

e |} 3 lime
= === Border Miocene-Pleistooene

density corrected head
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GW vulnerability is driving the project

WP7 - Vulnerability to pollution mapping of upper aquifers
=> Groundwater Vulnerability Map to Pollution (DRASTIC, COP) in pilot
areas and pan-EU

d) Intrinsic vulnerability - P e) Nitrate-specific vulnerability - 4 f) Nitrate-specific vulnerability
DRASTIC P iy DRASTIC-N 2 :
Very low '
Low
Moderate

Il High

X class-breaks based on
the theoreticaly possibie v Y h L H index value distnbution
~ N with respect to SCANVA
0

o B

Voutchkova et al. (2020

WPS8 - Effective monitoring of emerging contaminants
Linking the presence of emerging contaminant to the vulnerability of aquifers,

groundwater age and today’s pressure -> review of conditions affecting the
presence of CEC




Groundwater vulnerability is driving the project

HOVER challenge — From local hydrogeological understanding to pan-EU
overview helping GW management

Travel time, groundwater age, vulnerability concepts important for
management :

Protecting the areas of high vulnerability

Linking pressure and impact taking into account lag times for
contaminants travelling from soils to aquifer

Recommend monitoring of specific contaminants depending on
hydrogeological settings

Understanding spatial distribution of geogenic and anthropogenic
contaminants

Proposing efficient programme of measures

-> links with TACTIC (vulnerability to climate change, recharge) and
RESOURCE (groundwater depth/volumes) and VoGERA (vulnerability to
pollution)



TACTIC, Webinar 13t November 2020

TACTIC

- Tools for Assessment of ClimaTe change ImpacT
on Groundwater and Adaptation Strategies

Anker Lajer Hgjberg, Senior researcher, GEUS (alh@geus.dk)
TACTIC Coordinator

Geo€RA | -

This project has received funding from the European Union’s Horizon 2020 SUGERRIUATER

research and innovation programme under grant agreement No 731166

/nnovation Fund Denmark
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GRQUNDUWATER

Climate change challenges

“...observed climate changes are already having widespread “More extreme weather conditions are
impact on ecosystems, economic sectors and human health anticipated...and the impact is expected to
and well-being in Europe.” - European Environmental Agency increase in the future .” - JRC

* Impacts of climate change experienced today
* Impacts expected to increase in future
* The cost is immense

“Cost of climate change in Europe could reach 4 % “The Greatest Threat To Global Security: Climate

of GDP if no policy measures are adopted” — Change Is Not Merely An Environmental Problem”
Horizon, the EU research and innovation Magazine — UN Security Council
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GRQUNDUWATER

TACTIC contribution

* Numerous CC studies already

» But most ignores the TACTIC Vision
groundwater system

— Impact on groundwater
mprove use and access 1o

knowledge acquired by the GSOs of

— A freshwater buffering system

— Can enhance or dampening
impacts from extreme weather
events and vital for assessment of
the CC impacts

the subsurface system in CC impact
assessments and adaptation

This project has received funding from the European Union’s Horizon 2020 research and S L 7
innovation programme under grant agreement No 731166 GeoEﬂﬂ tf’

GROUNDUATER a ‘
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GRQUNDUWATER

TACTIC impacts

/ Advance \ / Harmonise \ / Access \

- Local/national assessments - Common approaches Assessments by GSOs
- Support EU policy on - Cross-comparison Third parties “on-top” services
member state actions New research and innovation

Experiences varies among GSOs Multiple tools Data, results and knowledge currently
and approaches available difficult to access

This project has received funding from the European Union’s Horizon 2020 research and 8 H
innovation programme under grant agreement No 731166 G@OEHH : :/’

GROUNDUATER a
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TACTIC objective and approach

[ | o bl 2 adlfiorid D00Edlri 20100 C 'V E .O.l C
collaboration to advance and harmonise climate change assessments within the GSOs.

TACTIC Toolbox and guidelines
 TACTIC Toolbox o

*EUROGEOSURVEYS
5. ¢ E

» |dentify usable tools

. Guideline The Geological Surveys of Europe
» Selecting approach and Harmonising p— S
PiIOts TACTICTpo_Ibox = “ e
« Demonstrate in pilots (41 pilots) L = = =
« Different challenges i |
« Facilitating knowledge sharing % PN b — | .nformat,onp.atfmm |
: ments and adaptation strategies
Guidelines
Interaction with GIP gy | o
« Collect and harmonise data I oy —

» Provide easy access to data and results in GIP

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166

GROUNDUATER a ‘
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GRQUNDUWATER

TACTIC outputs — infra structure

* Collect and develop tools and approaches Model ensemble
* 15 models (3 RCP x 15 GCM)

* Provide specific guidance . GCM biascorrected

* Harmonise assessments

U

* Develop standardised TACTIC climate change scenarios | = reed’
RCP 6.0 (17)
1 = RCP85(30)

B
1

* Identify standardised outputs

w
)

N

-
|

Global surface warming (°C)

o
|

,'l_ =

assessments, make assessments accessible

! LT (T L LT | LT T
1900 1950 2000 2050 2100
Time (year)

This project has received funding from the European Union’s Horizon 2020 research and

innovation programme under grant agreement No 731166 Geo€RA
GROUNDWATER 0 ‘
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GRQUNDUWATER

TACTIC outputs - Pilot assessments

Change in groundwater heads

* Assess CCimpact on
— Groundwater levels
— Groundwater recharge
— GW-SW interaction
— Flood/drought

» Effect of adaptation strategies
* Pilot reports
e Collaboration with authorities and stakeholders

regional authorities and stakeholders

summer

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166
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GRQUNDUWATER

European recharge map and satellite data

Combining pilot assessments and satellite
data for recharge estimate at EU-scale
P /

Recharge estimates —
from national scale ?&_
b e g

models / f TE=

1 g7 Curdpan ) recharge - combining pilot
il ™\ T re‘cha@@ By T e assessments and satellite data
: y analysis

from lumped

models \

Recharge from
Hydrogeological
models

Tﬁ(“( Recharge values
obtained from

GHQ.NNHTEB other WPs

This project has received funding from the European Union’s Horizon 2020 research and > g/’
g

innovation programme under grant agreement No 731166 G@OGHH
GROUNDWATER
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This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166
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VoGERA

Vulnera
dee

VoGERA™

nility Of shallow Groundwater resources to

This project has received funding from the European Union’s Horizon 2020 research and e
innovation programme under grant agreement No 731166 Geo€RA

0 sub-surface Energy Related Activities

GeoERA Webinar Series
13 November 2020

Marco Bianchi, BGS, marob@bgs.ac.uk
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Energy related activities in the sub-surface

1. Conventional oil and gas 4. Geothermal (low/high enthalpy)

2. Shale gas 5. Energy and gas storage
3. Coal bed methane

* induce physical and chemical changes in the subsurface
* introduce new chemical substances
e cause the movement of pre-existing fluids (brine, hydrocarbons)

!

Impact on groundwater quality?

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166

GROUNDWATER ﬂ '
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Objective of the VOoGERA project

To improve scientific understanding of the
vulnerability of shallow groundwater from
deep sub-surface energy-related activities. - o

Wastewater treatment  gm

— Protect groundwater resources —

Abandoned wells

Intermediate-depth

— Allow informed and responsible use of the
deep sub-surface

Conventional oil and gas

— Develop a European-wide approach that is T
consistent across energy activities

Shale

This project has received funding from the European Union’s Horizon 2020 research and

innovation programme under grant agreement No 731166 GGOERH )
GROUNDWATER
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Project structure

GW4 VULNERABILITY OF SHALLOW GROUNDWATER
RESOURCES TO USE OF THE DEEP SUBSURFACE FOR

ENERGY RELATED ACTIVITIES 6 Partners
i BGS
pd
PROCESS UNDERSTANDING % N
> = O
ow 4z2w SCK CEN
- = ~
£ 58 2L MBFSZ
0% 202 Z GEUS
o = WP 4 E’I Og=
8 CONCEPTUAL FRAMEWORK FOR RISK n 50
9 CHARACTERIZATION g _Z
<

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166

GROUNDWATER ) fj




VoGERA

Corallian Group

Sherwood Sandstone Group

—— Fault

Conventional + unconventional O&G

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166

0 5000 10000 15000 20000 25000
distance (m)

Storage + Geothermal

GROUNDWATER
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[
WP 3 — Process understanding
Geothermal
Used evidence to assess possible pathways between deep
systems and shallow groundwater (e.g. fault zones,
abandoned wells) at pilot locations
450‘000 4601000 470.000 ‘80.000 ‘”‘Nﬂ soo‘ooo 51“:00 : = 2 - =
\ Ve woors \ 1 - > 5 _ >
\ - ° \\
°
£ N * * ’ |
2 ° ° % N h
\T.hm ."'—‘—‘:::... ‘:o ickering @ @ sc":o’:u:" . ete catchment v ‘ Meuse catchment —
° 8 o Tt s o L ﬁ' [ Water flow
g.. ° © Kirhy\ulsponon oo T S 4= irectionin
¥ :::::f:*'—o%\\oj;&-———o—gi—.o‘&- IO \\ the aquifers
:";’\\_‘_. ° 50’..\:.9.;'\\".“52\41 - et t e Direction of
g —.\.:\ 8 BB e 8- % e ° pressure
£ /,\._—_\\h > /5 - ° ° ﬂ gradient
450000 460000 470000 480000 490000 500000 510000 through the
0 5 10 20 km e Boom Clay
L 1 : ! I's 1 T | Contans Oranance Survey data © Crown Copynght and database V‘ s 2016 aquital’d
o BGS 2015 water monitoring site locations (2015)
| e T— Mol, Belglu m'
Chalk Group Kellaways & Oxford Clay formations 0 5 500 1 000 .
Hunstanton Formation Ravenscar Group _: Kllometers
Speeton Clay Formation Lias Group
Ampthill Clay & Kimmeridge Clay formations Mercia Mudstone & Penarth groups
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WP 4 — Conceptual framework for vulnerability
characterisation

Developed a set of
conceptual models for
potential contaminant
pathways between
iIndustrial activity in the
deep sub-surface and
shallow groundwater
resources.

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166

=
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WP 4 — Conceptual framework for vulnerability
characterisation

Intrinsic Specific Risk Group

] vulnerability vulnerability score
Developed a consistent e m— | e | RG = SpecV &
) ntV =3V V.. Vi * Ha
screening methodology
for characterizing the

Vu I n e ra b I I Ity Of S h a I I OW Geological factors, pathways Nature of activity Potential receptor
(V1, V2...Vi=rating * (H1) * Driving (PR) classification
g rO U n dwate r fro m d ee p weighting for each factor) head (Hz) AtoD
N d u Strl al aCtIVItI €S Specific vulnerability score
Potential
receptor <250 250-500 500-750
" 1 1 classification
Testing ongoing at pilot . ——
] A Medium/Low | Medium/High
S |te S B Low Medium/Low | Medium/High
C Low Low Medium/Low | Medium/high
D Low Low Low Low
e
-

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166
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Anticipated outcomes

* Improved understanding of groundwater vulnerability related to a range
of energy related deep sub-surface activities in Europe

e Consistent approach for assessing groundwater vulnerability across
Europe

* Improved sub-surface spatial planning and decision making to protect
(shallow) groundwater

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166

GROUNDWATER /’ [(_
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Sustainable development and use of the
subsurface requires an easy and FAIR* access to
subsurface information and data —

*FAIR = Findable, Accessible, Interoperable and Reusable
https.//www.go-fair.org/fair-principles/
Wilkinson et al., 2016. The FAIR Guiding Principles for scientific data
management and stewardship. Sci Data 3, 160018.

EGDI 5%y

Onshore Geology Marine Geology Mineral Resources Gechazards Energy Sail Groundwater All Content Metadata

,

2900

Q.CQ, ® ceooiy

.-;.0{1-:

DD o

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166
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https://www.go-fair.org/fair-principles/

Thank you for attending the webinar

GeoERA Groundwater Resources

Part of the GeoERA Webinar series (9—13 November 2020)

Stay connected: geoera.eu
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