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Reference Document

The Reference Document for tiECEproject isthe Grant Agreementsigned by all
partners and the Europea@ommission.

LG A& | O0Saasashardoiyite 1 KS LINR2SO0Q

The Grant Agreement, abbreviated GA, is composed of the followfagence documents:

p.4  Terms& Conditions  OfficialEUrules, rights and obligations under the project

p.84 Annexl Alsocalledt 5 Sa ONRA LIIA2Y 2F (GKS 1 Of

PART Aontains the work pladescription of the work
packages, deliverables, milestones, etc.)

PART Bs the text of the proposal (detailed descriptioh
how the consortiumwill complete the work plan)

p.306 Annex 2 Budget
p.315 Annex 3 1 OO0SaaAz2y C2idghdMuedo LI NIy SNA Q
p.336 Annexes 4 &5 Models for thefinancial statements and audit
certificates
p.361 Annex 6 Model for the cetificate of methodology (audit
certificate needed if personnel costs are declared as unit
costs¥

11 00Saa G2 GKS {n/9Q& {KINBt2AylG aradsS ySSRaiond2Z) 6S 3INI yiSF
21n S4CE, none of the partners plans on calculating and declaring their personnelscostiscostso Annex 6 should not be
necessary.
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History of Changes
| Verson  Date  Releasedby  NawreofChange

V0.1 Dec 2017 N.Nestorowicz (UCL) Draft version circulated to partners
Vil Jan 2017 N.Nestorowicz (UCL) Ypefeiise sl ieliellig [y
changes
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Introduction

The purpose of the Project Managemd®ianis to provide all partnergith an overvienz ¥ (1 KS LINRP 2SO0 Q
structure, work plas and the agreed processes gmdcedures to facilitate appropriate levels of control and
consistency across activitigasks, milestones and deliverables.

This wil ensure the successful execution of t8BéCHproject. The manual addresses the way the project isuoised,
the communication toolsised, the schedule and the different deadlines, which otlatrughout the project. It also
contains useful project mamggment information ad provides guidelines regardimgporting and dissemination
rules

1.Project featuresand Work Plan

1.1. Project partners

Alberto Striolo(ProjectCoordinator)
a.striolo@ucl.ac.uk
Adrian Joneg¢Scientific Project
1 University College London UK UCL Manager)
adrian.jones@ucl.ac.uk
Natalie NestorowicgManagement)
n.nestorowiczl@ucl.ac.uk
Isabelle @niel
pln@csqi.unifi.it
Hervé Cardon
herve.cardon@eng/on.fr
Muriel Andreani
Muriel.Andreani@unilyon.fr

MichelaPuddum.puddu@haelixa.com
3 Haelixa GmbH Switzerland Haelixa  Gediminas Nkutis
g.mikutis@haelixa.com

RonnyPini
r.pini@imperial.ac.uk

Andrea Rl
andrea.bell@imperial.ac.uk
Mohammed Belal
mohammed@mirico.co.uk
Damien Weidmann
damien.weidmann@stfc.ac.uk

Ryan Law
ryan.law@geothermalengineering.co.t

Amina @lman
amina.salman@twi.co.uk
Payam dmshidi

7 TWI Ltd UK TWI payam.jamshidi@twi.co.uk
Fabrice Vandji
fabrice.wandji@twi.co.uk
Francisco Aeche

2  UniversitLyon 1 Claude Bernard France UCBL

Imperial College of Science,
Technology and Medicine

UK Imperial

5  Mirico Ltd UK Mirico

6 Geothermal Engineering Ltd GEL UK

((JSciencez;CleanEnergy Project Management PlanVersion 1.1¢ 30" November 2017 6 of 39
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Geomecon GmbH

University of Eastern Finland

Universit de Bretagne
Occidentale

Scientific Computing & Modelling
N.V.

Stadt St. Gallen

Orkuveita Reykjavikur SF

Haskoli Islands

Institut de Physique du Globe de
Paris

NIS ad Novi Sad

Association pour la recherché et
le developpement des methods
et processus industriels
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Germany

Finland

France

SCM

Switzerland

Iceland

Iceland

France

Serbia

France

Geomecon

UEF

uBO

Netherlands

St. Gallen

OR

ul

IPGP

NIS

ARMINES
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francisco.arteche @twi.co.uk

Tobias Bckers
tobias.backers@geomecon.de
Tobias Mier
tobias.meier@geomecon.de

Aku Seppanen
aku.seppanen@uetf. fi

Antti Voss

antti.voss @uef fi

Mohamed é&bbar
mohamed.jebbar@un#orest.fr
Lois Maignien
Lois.Maignien@un#barest.fr
Nadeéege Bienvenu
Nadege.Bienvenu@uniwest.fr
Stéphane L'haridon
stephane.lharidon@un#brest.fr

Stan \an Gisbergen
vangisbergen@scm.com
Sergio bpez Lopez
lopez@scm.com

ThomasBloch
thomas.bloch@sgsw.ch

Edda Aadottir
edda.sif.aradottir@or.is

Bergur &fusson
bergur.sigfusson@or.is

Sandra Osk Snaebjérnsdottir
Sandra.osk.snaebjornsdottir@or.is
Sigurdur Glason

sigrg@hi.is

Adalheidur Gdjonsdottir
adg@hi.is

Gréta BjorkKristjansdottir
greta@bhi.is

Benedicte Menez
menez@ipgp.fr

EmmanuelleGerard
emgerard@ipgp.fr

Evgeny Kpusta
kapusta.ev@nis.eu
Dusan Kras
dusan.karas@nis.eu
Andrey Atropov
Antropov.AV@nis.eu
Mirjana Nkolic
mirjana.nikolic@nis.eu
TamaraSeres
tamara.seres@nis.eu
Sladjana Bbic
sladjana.babic@is.eu

Andrey Kalinichev
andrey.kalinichev@subatech.in2p3.fr
Philippe rceval
philippe.perceval@mineparistech.fr
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Eidgenoessische Technische
Hochschule Zuerich

Universita degli studi di Salerno

Instytut Geofizyki Polskiej
Akademii Nauk

GeoThermal Engineering GmbH

Universita degli Studdi Napoli
Federico Il

Switzerland

Italiy

Poland

Germany

Italy

Zuerich

UNISA

IGPAS

GeoT

UNINA

Wendelin $ark
wendelin.stark@chem.ethz.ch
Julian Kch
julian.koch@chem.ethz.ch
Robert Gass
robert.grass@chem.ethz.ch

Paolo @puano

pcapuano@unisa.it

AlfonsoRossi Filangieri
alfonso.rossifilangieri@amracenter.co!

Sanislaw Lasocki
lasocki@igf.edu.pl

Kostas eptokaropoulos
kleptoka@igf.edu.pl

Anna Lisowska
alisowska@igf.edu.pl
HorstKreuter
kreuter@geet.de

John Rinecker
reinecker@gqed.de
Christina Baisch
baisch@qged.de
Massimiliano Fabbricino
fabbrici@unina.it

Daniela Dcci
daniela.ducci@unina.it
Domenico Rnese
domenico.pianese@unina.it
Francesco iPozzi
francesco.pirozzi@unina.it
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1.2. Project budgetas per Annex 2

Direct Other Direct Indirect costs SJb-_ Maximum EU %of

Personnel costs costs contracting contribution total

25% Flat rate (= grantamount)  budget
1. UCL € gycz € MHMZ €276,92423 ¢ mynzZ € wmMZpcn 16.0
2.UCBL € MHCGMpZ € C oM € N« € HNZJ € HcyZX 27
CNRS* € MMl €E 02XZp €e MTZX- 02
3.Haelixa € ocgnz € M/IOHZ € MHOZXZ €E cMpX 63
4.lmperial € 109,569.00 € MYy Z( € OMZ( € MpopE 16
5.MIRICO € HOpZ € MHMZ € ydZtr € dn . € pnnx 55
6. GEL € HTOZ € nNozxi € T M € odgcz 40
7.TWI € NTHZ € ypZXi € MO (2 € chpcxz 7.1
8.Geomecon € MHCGDpZ € 0N X € nnxj € HnNAnx 20
9.UEF € OMOZ € ypZ« € PP« € ndogpyx 51
10.UBO € MOHZ € nnZ € NoXZ( € ppzJ € HTMZX 28
11.SCM € MbppZ € nnXi € pdX) € Hpp: 3.1
12.St Gallen € MTnNZXZ € MCMZ € PHZX) € oydox 40
13.0R € HppcZZ € HpZI € YynzZje wMnopzx € pnyx 56
14.Ul € HYHZ € T X} € p € nTtTpx 49
15.IPGP € MANTZ € 75,400.00 € np € HHYZX 23
16.NIS € TNZX. € MMMZ €E nNpi € HHTZXZ 23
NTC € MTpZ €E MPp Z( € NT X" € HoOoyZX 24
NOS € yzZn € MTOZ € nNp¢ € HHCZ 23
17.ARMINES € 162,000.00 € HMZ] € npz- € HHYZX 23
IMT* € MT ) € nxn € HHZI 02
18.ETH € HApPpZ € NMMZX) €E CMXZT € MYy Z2I € oHTZX 33
19.UNISA € OoOMCZ € dn € MAMZ € pnyzx 52
20.IGPAS € MMOZ € MPX € onzXj € MTHZXZ 18
21.GeeT € MYyMZ € yz2n € NT2Z(€ HYHZ € pmyZx 53
22.UNINA € c . € HANZI € HQPII € Mnpx 15
TOTAL € pPZpdPHE MICHPpZ € MXZTTO €79502500 € ddZTyp 100

*Linked Third Parties that receive EU funding

Please note

¥ ¢KS dal EAYdzy 9! O2y{NROGdziA 2y éhe dodsortiufk an Mduesévahdiine | Y 2
actual costéncurred and reported are higher
¥ & { dzo O2 Y i&dsts e begedféreseen by UCL, UCBL, MIRICO, UBO, OR, and ETH Zuerich.

S
-

All partners have a 100% reimbursement rdte. all actual costs are fully reimbursed

Please refeto Section 3.2. on Periodc (official) Reporting for more information on the financial rules underpinning
0KS dzaS 2F GKS LINRP2SO0iQa 0dzRRISGH @

S
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1.3. Personmonth effort

WP1 WP2 WP3 WP4 WP5 WP6 WP7 WP8 WP9

1.UCL 20 2 5 34 66.4 25 6 6 3 167.4

2.UCBL 1 0 7 14 0 0 0 2 4 28
- CNRS 0 0 0 2 0 0 0 0 0 2
3.Haelixa 1 0 10 25 25 18 2 0 3 84
4.Imperial 0 0 0 15.5 2 0 2 0 0 19.5
5.MIRICO 1 1 20 7 5 15 3 0 2 54
6. GEL 1 1 1 1 8 2 25 0 1 40
7.TWI 0.5 0.5 0 0 26 18 4 8 2 59
8.Geomecon 0.5 0.5 0 0 22 0 1 0 1 25
9.UEF 1 1 36 1 1 20 13 0 1 74
10.UBO 0 0 4 25 1 1 0 0 1 32
11.SCM 0 0 0 1 24 1 0 0 1 27
12.StGallen 0.5 0.5 1 1 2 0 25 1 1 32
13.0R 0 0 3 7 3 5 10 1 2 31
14.Ul 1 0.5 2 14 9 6 9.5 1 3 46
15.IPGP 0 4 0 10 2 1 1 0 0 18
16.NIS 1 1 1 2 9 1 4 0 1 20
- NTC 0 0 3 4 29 0 14 0 0 50
- NOS 0 0 0 0 2 0 2 0 0 4
17.ARMINES 0 0 0 1 29.5 2 2 0 0 34.5
- IMT 0.5 0.5 0 0 0.5 0 0 0 0.5 2
18.ETH 0 0 2 14 6 5 6 0 3 36
19.UNISA 5 0 0 0 52 22.5 5 6 8 98.5
20.1G PAS 0 0 1 0 3 25 0 2 12 43
21.GeoT 1 0.5 4 6 14.5 0 4 0 1 31
22.UNINA 0 0 0 12 0 0 12 6 0 30
35 13 100 1965 3419 167.5 1505 33 50.5 1087.9
Please note

Tl Gt QAWK E T | 0 oisBr@dsuraioSeRortt Gm&persomonth is the amount of work done by
one person in one month if they were working full time.

Thenumber of hours that makes a persomonth can vary betwen different organisations. Each partrmaust
calculate their specific productive hours according to the general practiteiinorganisation.

Personmonths are arindicator of the workto be carried out in each Work Package, and ndi& 16 fdzR&A S { ¢

Project Management PlanVersion 1.1¢ 30" November 2017 100f 39



1.4. Reporting periodsand Reviews

In SICE areporting period covers 18 months and ends with the submission of a periodic report to the European
Commission. There are two 4B8onths reporting periodén S4CE.

Period 1 Months 1 to 18 15t September 201¢ 28" February 2019
Period 2 Months 18 to 36 15t March 2019 315 August 2020

In parallel to the drafting and submission of the periodic reports, the European Commission may carry out a form:
Review of the project in Brusselsrabnth 21 (May 2019 and atmonth 38 (October 2020.

1.5. Work Packages

TheS4CHvork plan includesiine WPs We can think of aVork Package, abbreviat&iP,as ad YA YA WwiMida 2 S O
the largerS4CHproject. For the project to be completed and successful, all the individual WP will need to reach their
objectives.

AssociatedDeliverables

No. Title Leader Lifetime & Milestones
UCL 2 Deliverables
i L IR L Alberto Striolo M1c36 1 Milestones (M6)
. . IPGP 3 Deliverables
WP 2 Ethical Oversight Benedicte Menez M1¢36
WP 3 Instruments and Tools: Development MlRICQ Ltd M 1c36 7 Deliverables
and Deployment DamienWeidemann
WP 4 Samples and Fluid Characterisation Impe”al. : M1¢36 &5 RIS
Ronny Pini
WP 5 Data Gathering a_nd Model UNISA M 1c36 10 Deliverables
Implementation Paolo Capuano 2 Milestones (M15,24)
Implementation of Novel TWI 6 Deliverables
. . .. M1
wPe Technologies Fabrice Wandiji G36
. . OR 7 Deliverables
WP'7 Field Testing Edda Aradottir il S 3 Milestones (M15,18,30)
International Cooperation and Policy UCL 5 Deliverable
WP8 Recommendations Alberto Striolo il G ED
Dissemination, Exploitation and UCBL 5 Deliverables
WP9 Innovation Isabelle Daniel M1c36 3 Milestones (M18,20,30)

Project Management PlanVersion 1.1¢ 30" November 2017 110f 39



WP1
Management

WP9 WP 8
WP2 Dissemination, International
Ethical Oversight Exploitation and Cooperation and Policy
Innovation Recommendation

Synergy between WorkaBkagesn S4CE

WP Objectives Summary

WP1 Managemenisin charge othe management of the projecManagement activities include, but are not limited

to liaising with the European Commission, administer the grant, assemble, prepare and submit reports an
deliverables, request amendments to the Consortium Agreement wheessary, monitor the development of the
program, quantify gender balance and suggest approaches to achieve equal representation of both males and femal
in the project, provide recommendations on IP issues, and resolve eventual disputes. WP1 will seétnog@iratain

the S4CE website, prepare a logo for the consortium, and set up tools to facilitate the communication between SA4(
partners and the various advisory boards.

WP2Ethical Oversightvill provide ethical oversight. Ethical issues could be dué&éopbssible dual use and misuse
of the research activities conducted within the consortium, but also on the sensational interpretation of the research
results, which should be avoided to maintain a constructive dialogue with all stakeholders.

WP3Instruments and Tools: Developmerand Deploymentwill develop tools and technologies. The R&D activities
within this WP include: develop further the Core Vault technology to extract rock samples from the field sites,
develop further the PUSH 50 technology to axtrfluid samples from the field sites, develop further the electrical
imaging technique to characterize flow pathways in cements, develop further laser isotope radiometers to measure
CO02 emissions in situ, develop further laser dispersion spectrometelafarea mapping of CO2 and

hydrocarbon emissions, develop spectrosctyaged technologies to differentiate biogenic vs. thermogenic gases,
develop the technology to transport and characterize rock and fluid samples at formation pressure and tengperatur
conditions, develop further DNBased tracers to monitor suburface geeenergy operations.

g
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WP4Samples and Fluid Characterisatiavill characterize rock and fluid samples obtained from the field sites. The
samples retrieved from the field sites will bested with existing cutting edge technologies. In some cases, S4CE
partners will develop new characterization procedures. These activities will start from thsusialce formation
length scale with a throughout documentation of the field sites of indéréo macroscopic measurements for gases
adsorption on rock samples that will be useful to assess the hydrocarbon in place in various formations as well as t
ability of some formations to store CO2, from the assessment of microbial growth a&ustareconditions to the
attempt to isolate and characterize key metabolic miorganisms present in the S4CE field sites, from {bevel
characterisation of the rock samples to the mapping of hydrogeological models for groundwater circulation on the
field sites.

WP5 Data Gathering and Model Implementatiomill ensure that models are developed to quantify fluid transport
through various media. The models of interest to S4CE include those suitable to describe fluid migration in porot
media present in the suburface, models for describing quantitatively the CO2 carbonation in basaltic minerals, the
processes responsible for fluid transport through cements and for the failure of cements, as well as the large sca
fluid transport in the suksurface with the redted possible induced seismicity. The models developed will also include
a tool for the life cycle assessment of the environmental impact ofssuface geeenergy operations, as well as a tool

to quantify the risks associated with ssbrface geeenergy erations.

WP6 Implementation of Novel Technologiewill screen new technologies to identify those ready for field
AYLX SYSyGrdAz2yd hT AyiuSNBad NS GSOKyz2ft23ASa (2 | a3
the reliability of cements, DNBased tracers to fingerprint sukurface luids, spectroscopic instruments to monitor

and quantify gaseous leaks, and models to interpret seismic data to assess fluid transport in-soefacd.

WP7 Field Testingvill ensure that the 4field sites are instrumented with the new technologies tested in WP6
seamlessly with existing infrastructure and will provide samples from the field sites to S4CE partners. The activiti
planned include monitoring water quality, monitor fluid transpogtiantifying gaseous emissions, demonstrating
some of the new technologies (e.g., sensing skins), quantifying induced seismicity, monitoring CO2 plumes4n the sl
surface, and assessing the integrity of well casings.

WP8 International Cooperation and Pajidckecommendationsvill interact with international collaborators, in
particular from North America, to exchange bgsactice approaches. This WP will establish the External Scientific
Advisory Board, will identify processes to enable student exchangasbatS4CE and North American
collaborators, will identify best practice procedures for sulsface operations, prepare woflows to be

implemented in case of emergency response insutface geeenergy operations, identify protocols for the
remediation d groundwater contamination.

WP9 Dissemination, Exploitation and Innovatiésin charge of disseminating the results of the R&D program
enabled by S4CE, exploit the technological advancements, and further promote innovatiorsirisde geeenergy
applcations. This WP is in charge of coordimgthe training of students and postoctoral researchers involved in

the project, coordinaing out-reach events, plamingand coordinaingW2 2-INd N2 ANB a4 & C2 bl Q |
Information{ KI NA y 3 ené&alyigynd en@d¥oingthe timely publication of the research results in Open
Access peereviewed journals, promang the exploitation of the results, and maintang a database to share the
scientific data among the S4CE partners, and, when posgilitethe public.

Please note

%  Refer to the DoA¢ Part A work package descriptio(f®.11-50) for a full, detailed description of each work
package andheir underlying tasks
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1.6. Schedule of Deliverables & Milestones

Please note

i

zes

WP1
WP1

WP4

WP2

WP1
WP3

WP3

WP5

Please refer to th®eliverable templat®n the SharePoint sitand make sure to always u#e

Deliverables and Milestones are different. Deliverabledammal documents to be submitted at the delivery
date indicated in the DoA, whereas Milestones agwoal to reactwitK A y G K S
Milestones do not require drafting or submitting any documembwever, the achievement of these should
be reported in the frame of thnternaland official periodic reports

Bear in mind thatmost Deliverables irs4CEK | @ S
58t AOSNI o6f Sa oAt 0S YIRS FdzZfte I JI A

The schedule of Deliverables and Milestorsesalso available on SharePoint.

. Lead Dissemin | Estimated

YEAR £t 1% September2017 to 31% August 208

D1.2
D1.2

D4.11

D2.1

M1
D3.1

D3.2

D5.1

Project Management Plan UCL
Website UCL

Workflow for adsorption
experiments on samples at geologit

temperature and pressure Imperial
conditions

Early Project Report on Ethical PGP
Conduct

Establishment of the Advisory UCL
Boards

Core Vault pressurised rock sample UCL

PUSH50 pressurised biological
samples

Modelling results of fluid pathways

in cement based concrete samples ARMINES
and rock samples

UCBL

YEAR 2 1% September 208 to 315 August 20D

WP8

WP5
WP7

WPR3

WP3

S

(( J Science4CleanEnergy

D81

M2

M4

D33

D34

Workflow for Students and Post
Doctoral Researchers ENorth UCL
American Exchanges

Framework for holistic muHiisk
assessment of ugonventional UNISA
hydrocarbons operations

Workflow for field test activities on

the field sites IR

A ready to operate Laser Isotope
Ratiometer configured for the field MIRICO
tests

Two ready to operate LDS multi
beam open path sensors for CO2 a MIRICO
CH4/C2H6

Gt dzot A O¢

Report PU
Website launch PU

Report PU
Report PU
Milestone

Report PU
Report PU
Report PU
Report PU
Milestone

Milestone

Report CO
Report (6{0)
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KR2GYE 2

Nov 2017
Feb 2018

Feb 2018

Feb 2018

Feb 208
Aug 2018
Aug 2018

Aug 2018

Nov 2018

Nov 2018
Nov 2018

Feb 2019

Feb 2019

140f 39



WPR3

WP

WP4

WP

WP7

WP9

WP

WP2

WP9

WP4

WP

WP

WP

WP

WP5

D35

D4.2

D4.3

D5.2

M5

M7

D5.3

D2.2

M8

D4.4

D5.4

D6.1

D6.2

D6.3

M3

Report on the biedegradability and
bio-accumulation of 5 DNAased
particle tracers

Sample rock physical and chemical
characterisation, including pore
network

Workflow for gene screening,
metagenomic libraries construction
and NGS sequencing

Model for fluid migration in the
subsurface

Mapping of the geologic conditions
near the four scientifitest sites

Workflow for S4CE Database on Is
Epos platform

Integrating multirisk and LCA
assessments for energy production
systems

Mid-ProjectReport on Ethical
Conduct

First Summer School Completed

Determination of biological samples
identity for samples collected from
field sites

Multi-scale models of fluid
behaviour in cement and rock
samples

Gas sensor performance quantitatiy
assessment and associated
operation protocols

Proof of concept laboratory
demonstration of a EIT based
sensing skin for well cap structures

Workflow for the implementation of
novel well integrity monitoring
techniques

Prototype for thel CA software

YEAR B8 1% September 209 to 315 August 2@0

WP

WP3

WPR3

WM

D64

D36

D37

D45

Full dataset on encapsulated silica
DNAtracer stability and flow
behaviour under selected condition:

Methane gassotopologue analysis
location specific

Workflow on testing fluid transport
properties of cement based sample
by electrical imaging

Development of groundwater
conceptual and numerical circulatio
model
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ETH

UCL

UBO

GEQ

GEOMECOM

IG PAS

UNISA

IPGP

Ul

IPGP

ARMINES

MIRICO

UEF

TWI

TWI

HAELIXA

MIRICO

UEF

UNINA

Report

Report

Report

Report
Milestone

Milestone

Report

Report

Milestone

Report

Report

Report

Report

Report

Milestone

Report

Report

Report

Report

PU

PU

PU

PU

PU

PU

PU

PU

PU

PU

PU

PU

PU

PU

PU

Feb 2019

Feb 2019

Feb 2019

Feb 2019

Feb 2019

Feb 2019

Apr 2019

Apr 2019
Apr 2019

Apr 2019

Aug 2019

Aug 2019

Aug 2019

Aug 2019

Aug 2019

Oct 2019

Feb 2020

Feb 2020

Feb 2020
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WP

WP

WP4

WP

WP

WP

WP

WP

WP7

WP7

WP7

WP7
WP9
WP4

WM

WP

WP

WP

WP

WP7

WP7

D46

D47

D438

D49

D55

D56

D65

D66

D71

D72

D73

M6
M9
D410

D411

D57

D58

D59

D510

D74

D75

Quantification of CO2 fixation in
CarbFix samples under various
geological conditions

Microbe and mineral assemblages
and reactivity to gas injection from
field samples

Set of adsorption isotherms
combined with permeability for
selected rock samples

Quantification of the biological
activity of microbial samples from
selected field sites

Validation of model for fluid
migration against fieleite data

Datadriven updating of empirical
ground motion to monitor induced
seismicity and reservoir status

Seismic methodology for assessing
the probability of rapid fluid
transport

Report on tracking fluid pathways
and rapid fluid transport

Compilation of the evolution of the
water quality (every month) near thi
field sites

Validation of the fluid migration
models based on Cornwall site date

Validation of gas sensors on field
sites

Validation of the DNAased tracers
use in field sites

Work-In-Progress Forum

Enrichment and isolation of key
metabolically active microorganism:

Model for circulation of toxic metals
in groundwater near selected field
sites

Models for decay of cement based
concrete samples

Models for CO2 carbonation in
various environments and in the
presence of H20 and H2S

Demonstration of the LCA software
against field data

Case study integration of muitisk
and LCA assessments for energy
production systems

Validation of sensing skin and well
integrity monitoring techniques on
field sites

Production of 1L of encapsulated
silica DNAracer suspension,
sufficient to track 10 million litres of
fracturing fluids x
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Ul

IPGP

Imperial

UBO

GEOMECOM

UNISA

UNISA

IG PAS

UNINA

GEOT
MIRICO

HAELIXA
UCBL
UBO

UNINA

ARMINES

SCM

TWI

UNISA

TWI

HAELIXA

Report

Report

Report

Report

Report

Report

Report

Report

Report

Report
Report

Milestone
Milestone

Report

Report

Report

Report

Report

Report

Report

Report

PU

PU

PU

PU

PU

PU

PU

PU

CoO

PU

PU

PU

PU

PU

PU

PU

PU

PU

CcoO

Feb 2020

Feb 2020

Feb 2020

Feb 2020

Feb 2020

Feb 2020

Feb 2020

Feb 2020

Feb 2020

Feb 2020
Feb 2020

Feb 2020
Feb 2020

Aug 2020

Aug 2020

Aug 2020

Aug 2020

Aug 2020

Aug 2020

Aug 2020

Aug 2020
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WP7
WP7
WP8

WP8

WP8

WP8
WP

WP9

WP
WP
WP

WPR2

S

(( J ScienceqCleanEnergy

D76

D77

D82

D83

D84

D85
D91

D92

D93
D94
D95

D23

Workflow for the installation of gas

. . ! MIRICO
sensing equipment on site
Workflow for the installation of

. ) ) UEF
sensing skins on site
Best Practice Procedures for Sub TWI
Surface Gedenergy Operations
Protocols for Emergency Response TWI
Mitigation and Remediation
Policy recommendations for the
environmentally conscious TWI

deployment of suksurface
operations

Groundwater Remediation Protocol UNINA
Final Report on Summe&utreach

Events vl
Final Report on Workn-Progress

Forums and Ge&nergy UCBL
Information-Exchange Meetings

Final Report on Public Response tc UNISA

S4CE Activities
Action Plan for Succession UCBL

S4CE Database onHpos platforny
Evaluation Report

Final Report on Ethical Conduct IPGP

IG PAS
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Report
Report
Report

Report

Report

Report

Report

Report

Report
Report
Report

Report

PU

PU

PU

PU

PU

PU
PU

PU

PU
PU
PU

PU

Aug 2020
Aug 2020
Aug 2020

Aug 2020

Aug 2020

Aug 2020
Aug 2020

Aug 2020

Aug 2020
Aug 2020
Aug 2020
Aug 2020
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The Gantt chart belowlustrates the project schedule. The chart shows the start and finish dates of each task under
the relevant WP. Theed bars indicate thenilestones.

Momth I 2 3 4 § &6 7 & & 10 I} 12 I 14 IS5 16 |I7 UF I® 20 20 22 21 M 25 26 27 2§ 29 30 31 32 33 34 35 36

Gantt chartof the S4CE project schedule
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1.7. Summary of Project lifecycle

Pre-Project Grant Agreement Preparation and Signature April ¢ June 2017
Project Initiation KickOff Meeting (London) Sepember2017
Distribution of Grant Agreement and its Annexes Sepember. 2017
Distribution of Prefinancing October. 2017
Project Management Manual Nowember. 2017
Delivery Stage Maintain communication with the EC/the consortium At all times
Deliverables submission At all times
Period 1 Site visitdoy SACE partners October/November 2017
InternalReport at M6 March 2018
GeoEnergy InformatiorSharing MeetingOhio) April 2018
Summer Challeng@.ondon) June 2018
Internal Report at M12 September2018

Annual Consortium Meeting & Summer Schgotland) AugustSepember2018

Work-In-Progress Forum &ecEnergy Information January. 2019
Sharing MeetingLondon)

First Periodi®keport atM18 March¢ April 2019
Period 2 Project Review at M19 (TBC) March. 2019
Distribution of Interim paymerat M22 June 2019
SummerChallengdLondon) June 2019
Annual Consortium Meeting & Summer Schially) August 2019
Internal Report at M24 August 2019
Internal Report at M30 February 2020

Work-in-Progresg-orum &GecEnergy Information April 2020
Sharing MeetingUtah)

Final Consortium Meeting & Wotk-Progress Forum  August 2020

(France)
Final Delivery Stage Final Periodic Report &¥136 August 2020
Project Close Distribution of final paymenat M40 December 2020

S
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2.Project Management Organisation

European

Commission

Project, Legal and Financial
Officers

Project
Management | General Assembly

Work Package

Leaders

Team
University College London

Reprasentatives of all
partners

Representatives leading wpsl

: Representatives from public Representatives from
BRI Ay Industry i2. Experts Environmental Agencies and
Field Sites

2.1. Consortium Bodies

The organisational structure of the Consortium shall comprise the following Consortium Bodies:

2.1.1.The General Assembly (GA)
Description

TheGeneral Assemblg the main decisiemaking body in the consortium.
- LG Aa FTNBS (G2 OG 2y AGa 26y AYAGALFIGAGS G2 F2N¥d
plan, finances, intellectual property rights and evolution of the Consortium.
- Itis composed of one represtative from each Party and éhaired by the Project Coordinator.
- Its members meebnce a year physically, and if needed more often via teleconfetence

Mandate

Content, finances and intellectual property rights
Proposals for changes to Annexes 1 and 2 of the Grant Agreement to be agrdeslFunding Authority
Changes to the distribution plan

Modifications to the Consortium Agreement attachments (Background Included, List of Third Parties for simplified
according to Section, Identified Affiliated Entities)

Evolution of the onsortium

Entry/Withdrawal of a new Party to the consortium and approval of the settlement on the conditions of
accession/withdrawal of such a new Party

Identification of a breach by a Party of its obligations underGonsortium Agreement or the Grant Agreement

g

SACE

. ) N
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Declaration of a Party to be a Defaulting Party, Remedies to be performed by a Defaulting Party, Termination of a C
t I NI&Qa LI NGAOALI GA2y Ay GKS O2yaz2NIlAdzy IyR YSI adzaNBa
Proposal to tle Funding Authority for a change of the Coordinator

Proposal to the Funding Authority for suspension of all or part of the Project

Proposal to the Funding Authority for termination of the Project and the Consortium Agreement

Meetings procedure

Frequency There is onerdinary General Assembiyeetinga year:September 201§lceland, August 2019ltaly),
August2020 (Francg. AnextraordinaryGeneral Assemblyeetingcan be convened at any time upon request of the
Work Package Leadersr 1/3of the GA

Notice. Notice of aGeneral Assemblshould be given at least 45 calendar days in advance fardinary General
Assemblyneeting and 15 calendar days in advance foreatraordinaryGeneral Assembineeting

Agenda The Chairperson shall serttagenda of the meetings no later than 21 calendar days fordinaryGeneral
Assemblyneetingand 10 days for aextraordinaryGeneral Assemblipeeting

Minutes. Decisions will only be binding once the relevant part of the Minutes has been accepte@h@hperson
shall produce written minutes of each meeting and send a draft within 10 business days of the meeting. The minute
shall be considered as accepted if, within 15 calendar days of sending, no Member has sent an objection.

Voting. TheGeneral Asemblyshall not deliberate and decide unless 2/3 of its members are represented. Decisions
are taken by a majority of twahirds of the votes cast.

Veto. A Member which can show that its own work, time for performance, costs, liabilities, intellectyarty rights

or other legitimate interests would be severely affected by a decision ofSdweeral Assembipay exercise a veto

with respect to the corresponding decision or relevant part of the decision. In case of exercise of veto, the Member
of the General Assemblghall make every effort to resolve the matter that occasioned the veto to the general
satisfaction of all its Members.

Ordinary meeting Extraordinary meeting

Meetings September 2018 (Iceland) At any time upon written request of the WP Leaders
August 2019 (Italy) or 1/3 of the Members of the General Assembly
August 2020 (France)

Notice of a meeting  45calendar days 15calendar days

Sending the agenda 21 calendar days 10 calendar days

Adding agenda items 14 calendar days 7 calendar days

Please note

% Any decision may be taken withoutGAmeeting if the Coordinator circulates a document to@GAmembers
that is agreed by a majority of 2/3.

% TheGAis free to formulate proposals on its own initiative, and it shall alsosider and decide upon any
proposal made by thgVP Leaders.
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2.1.2.Work Package Leaders

Description

The WPLs are in charge of the daydayrunningof the project. They meet virtually evenyonth to review the
LINE 2SO0 Qa LINE Iddifi éhallengek antll&hsuiedhéviztoimmuthication; anthey meet physically
at the General AssembBnnual meetings.

The WP Leaders shall consist of the leaders of the S4ACE Work Packages as deSeiled ih.5The Coordinator
shall chair all meetings of the WP Leaders, unless decided otherwise by a majoritytbirtiso

Mandate

Monitoring the project implementation and execution

Review of the work progress against the DoA and evaluation of the results

Identification of risks, challenges, obstacles and formulation of mitigation measures

CrossWP communication

Qollect information at least every 6 months on the progress of the Project, examine that information and, if necessaryg |
modifications

Prepare the content and timing of press releases and joint publications

Facilitate the involvement of the External Science Advisory Board and the Ethics Advisory @&uwhrdview relevam
deliverables from the Project

Meetings procedure

FrequencyThel isat least oneordinary WP Leaderseetingeverysix months. By default, one Wleadersaneeting

is scheduled every month on thé Monday of the month. AextraordinaryWP Leadermeetingcan be convened at
any time upon request of any member of thi¢PLeaders TheWP Leadermeets virtually by teleconference, unless
when it can meet physically at ti@eneral AssembBnnual meetings.

Notice. Notice of aWP Leadersneeting should be given at least 14 calendar days in advance fordamary WP
Leadersneeting and 7 calendar days in advance foreatraordinaryWP Leadermeeting

Agenda The Chairperson shall send the agenda of the meetings no later than 7 calendar daysrdinary WP
Leaderaneetingand 5 days for aextraordinary\WPLmeeting

Minutes. Decisions will only be binding once the relevant part of the Minutes has been accepted. The Chairpersc
shall produce written minutes of each meeting and send a draft within 10 business days of the meeting. The minute
shall be considered as acceptéddwithin 15 calendar days of sending, no Member has sent an objection. Once
finalised, the minutes shall be sent to teneral Assembfgpr information.

Voting. TheWP Leadershall not deliberate and decide unless 2/3 of its members are represebBiedsions are
taken by a majority of twahirds of the votes cast.

Veto. A Member which can show that its own work, time for performance, costs, liabilities, intellectual property rights
or other legitimate interests would be severely affected by a decisif the WP Leadersnay exercise a veto with
respect to the corresponding decision or relevant part of the decisiocase of veto, the Members of tNgPL Board

shall make every effort to resolve the mattimat occasioned the veto to the general saisfion of all its Members.
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Ordinary meeting Extraordinary meeting

Meetings Monthly At any time upon written request of any Member of
the WP Leaders

Notice of a meeting 14 calendar days 7 calendar days

Sending the agenda 7 calendar days 5 calendadays

Adding agenda items 2 calendar days 2 calendar days

2.1.3.Project Management Team

The Project Management Tea@MT) assists the WP Leaders and the CoordinHtaiill ensure that the Project
proceeds smoothly, that the conduct of meetings is delayed and that a swift, nimble yet robust management
structure is maintained throughout the duration of the Project.

The Project Management Team will comprise the Project Coordinator (Prof. Alberto Striolo), the Vice Project

Coordinator (Dr. Adrian Jes), the European Project Manager (ERIO, UCL), the Science Project Manager Prof. Paol
Capuano) and the Innovation and Dissemination Project Manager (Dr Michela Puddu).

2.1.4.ExternalScienceAdvisory Board #B)

Descriptiorand mandate

The External Science Advisory Board (ESAB) is responsible for monitoring all project work and advising on eth
compliance to be met with the relevant national and international regulations.

The ESAB will advise the General Assembly on the relevatiee\airious research activities aneview the

progress of all activities on an annual basis, ensuring that the Project is addressing variations within the field of sha
gas in national, Europe and International landscapes. The ESAB will be available fultzdion on key policy

issues. It wilinteract with the WP Leaders and meet the Parties once a year. The meetings will coincide with
meetings of theGeneral Assem¥jl

Its members will bevorld leaders from academia, from institutions devoted to the public safety, and from bodies
that represent industrial associatiorand they have no direct benefit from the research conducted wiSHGE.

Compositior(to be confirmed in early 2018

Name Email Organisation

John ShawChair) jmshaw@ualberta.ca University of Alberta

David Cole cole.618@osu.edu Ohio State University

Craig Schiffries cschiffries@ciw.edu Deep Carbon Observatory

Paul Ashby pdashby@Ibl.gov Lawrence Berkeley Nationahboratory

Peter Malin pem@asirseismic.com Asir Seismic

Duncan Nicholson duncan.nicholson@arup.com ARUP

Kate Ronayne kate.ronayne@stfc.ac.uk Sciences and Technology Facilities Council
Joan Brennecke jffo@nd.edu UT Austin
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Person to be HSE
identified by TWI

Meetings procedure

The BAB sets its own meetings procedures. The minutes of 8#@Eneetings are recommendations to t@eneral
AssemblyThe recommendations from the ESAB will be accessible to the public, upon formal requesiPtoj¢ice
Management Teanand General Assemblgpproval.

2.1.5.Exploitation and Innovation Board (EIB)

Description and mandate

The Exploitation and Innovation Board (EiB) develop and implemenrd strong innovation and exptation

strategy for the poject. Its taskincludes discussing and managing arrangements with respect to Intellectual Property
(IP), procedures in cases of shared IP arising from one or more WPs and maximising the innovative potential of the
Project by developing and recommending strategy for mbigy protecting and exploiting thl® generated

wherever possible

Another important role of the EIB is to strengthen the relationships between theoctins and industry, and
ensurethat the fundamental discoveries have a direct positive impact inssuface operations, so that to limit
environmental impactThe EIB also formulates the strategy for presenting the findings & ®4&ppropriate
outward facingagencies.

Compositior(to be confirmed in early 2@}

Name Email Organisation

Jill Coope(Chair) Jill.cooper@anadarko.com Anadarko

Richard Day Richard.Day@halliburton.com Halliburton

Jonathan Craig Jonathan.Craig@ucl.ac.uk ENI

Paul Chernik PChernik@ercequipoise.com ERC Equipoise Limited
Michael Chendorain  Michael.Chendorain@arup.cor ARUP

lan McRobbie lan.mcrobbie@innospecinc.cor Innospec

Raymond Levey rlevey@eqi.utah.edu EGI

Meetings procedure

TheElIBsets its own meetings procedures. The minutes oftf@meetings are recommendations to ti@A

2.1.6.IP_Advisory Board (IPAB)

Descriptiorand mandate

The IP Advisory Board (IPA@) review the deliverables and assist the partners in identifying inteledgbnoperty
rights attached toesults generated during the Project, the appropriate way to protect such intellectual property rights
andcommercially valuable knowledge arising from this Project.

S
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The IPABhall consist of the relevant IP expert or the Principal Investigator of each Party. It will be chaired by a Seni
Bushess Manager fronJCL Businesshe technology transfer company for UCL (www.uclb.Cofif)e IPAB will be
established when the consortium, advised by the EIB, identifies discoveries with potential commercial impact.

Meetings procedure

The IPAB will meet on completion of each WP dedibke with the appropriate WP Leader and researchenseview
the deliverables and identify IP rights of the project results.

2.1.7.Ethics Advisory Board (EAB)

Description and mandate

The Ethics Advisory Board (EMB) ensurethat the activities conducted whin the consortium adhere to the highest
level of EU standards of ethical conduct both within the EU, and outside when the research results will be employe
by the Project.

- The EAB has the task to provide recommendation to ensure these important outeoenashieved, to ensure
that the results are transparent, and also that the innovations are deployed correctly and that the outcomes
of the research are correctly interpreted and communicated to all stakeholders.

- The EAB consistd representativeof relevant Environmental Agencies and gublic representatie from
each of the field sites.

Compositior(to be confirmed in early 2018

Name Email Organisation
Gary EdwardfRuth gary.edwards@environmeni EnvironmentAgency

Buckley(Chair) -agency.gov.uk
Mark Kaczmarek

TBC (Cornwall)
TBC (Iceland)

Meetings procedure

The EAB sets its own meetings procedures. The minutes of the EAB meetings are recommendhgd@srieral
Assembly.

3UCLB was formed to help industry and business make the most of UCL innovations. Through licensing technologies and
innovations, creating sharedsk joint@Sy (i dzNB 06 dzA Ay S & a Sa > tsubsikiaries] WOLB pongtes and/ [ Qa
supports the transfer of expertise and knowledge over a wide range of disciplines into industry.
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3. Project Management Procedures

3.1. Internal division ofroles and responsibilities

The internal roles and responsibilities of the beneficiaries are divided as féillows

Eachbeneficiarymust:
0] keep information stored in the Participant Portal Beneficiary Register (via the eleotxarhange
system) up to dag;
(i) inform the coordinator immediately of any events or circumstances likely to adfgntficantly or

delay tre implementation of the action;
(iii) submit to the coordinator in good time:

- individual fnancial statements for itself (and its linked third partiaay, if requiredcertificates
on thefinancial statements;

- the data needed to draw up the technical reports;

- ethics committee opinions and notifications or authorisations for activities raising etbétads;

- any other documents or information requirdry the Commission under th&greement, unless
the Agreement requires the beneficiary to submit this informatitirectly to theCommission.

Thecoordinator must:

(@ monitor that the action is implemerd properly;

(i) act as the intermediary for all communicat®between the beneficiaries and ti@ommission,
unless the Agreement specifies otherwise;

(iii) request and review any documents or information required by @oenmissiorand verify their
completeness and correctness before passing them on tc€Cim@mission;

(iv) sulmit the deliverables and reports to ¢fCommission;

() ensure that all payments are made to the othemieficiaries without unjustifiedielay;

(vi) inform the Commissionf the amounts paid to each beneficiary, when requictedier the
Agreement or requestetly the Commission

The coordinator may not delegate or subcontract the aboentionedtasks to any other beneficianr third party
(including linked third parties).

4 The above listeéhternal roles and responsibilities of the beneficiarge specified according to Article 41.2 of the
GrantAgreement For more information orthe responsibilities of beneficiarieplease refer to Sectiofh of the
Consortium Agreement.
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http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/amga/h2020-amga_en.pdf

3.2. Communication

Communications management includes the processes required to ensure timely and appropriate generatiol
collection, dissemination and storage of project information. This section describes the communicatior
mechanisms in use on th&4CEproject. The overallgoal is to maintain an open communications
environment throughout the project.

3.2.1.Internal Communication

Internal Mailing lists

Most of the dg-to-day communication betweepartners will be via #nail. Severallists have been set up by the
Coordinator tofacilitate internal communication.

- General Mailing listS4CEProject@ucl.ac.uk
This mailing list will be used to send general informatiorS®CEartners and will includall scientific,
administrative legal and financial contacts.

- Work Package Leaders Mailing LiSticewpl@ucl.ac.uk
This mailing list will be used to send informatietevant to Work Packag_eaderge.g. Agenda of WP Leaders

Teleconferences, etc.)

- Work Packagd-9 Mailing Lists:
Each Work Package has its own dedicated mailing list including only partners involved in the specific WP.
WP1 S4ceprojectwpl@ucl.ac.uk
WP2 S4ceprojectwp2@ucl.ac.uk
WP3 S4ceprojectwp3@ucl.ac.uk
WP4 S4ceprojectwp4@ucl.ac.uk
WP5 S4ceprojectwp5@ucl.ac.uk
WP@ S4ceprojectwpb@ucl.ac.uk
WPT S4ceproject-wp7@ucl.ac.uk
WP8 S4ceprojectwp8@ucl.ac.uk
WPQ S4ceprojectwp9@ucl.ac.uk

LG Aa 0KS LI NIYSNBRQ NBaLRYaA mdudedinEhe mading 8sys anzhoBominénicaie N.
any changes to the Project Manager.

9 Y | etiquetttdimplies to:indicate [S4CEin the objectof every email.

Conference Calls

For WP Leaders, the monthlgleconference caltsrganized by the Qordinatoris the main channel of communication
(updates and discussion¥he Coordinator is responsible to produce masibf the meeting and send the General
Assemblyor information. The minutes and presentation slides of the megtiill be storecbn SharePoint

5 For moreinformation on the WP Leaders Conference callsase refer t&ection 2.1.ZMeetingProcedure, Frequency).
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SharePointvebsite

The SharePoint website issacureonline repository hosted on UCL servers. It shall bepttedéerred wayto share
large amount of data and documents with the rest of the consortium. It shouigbtated at all times @R KS F 2 §
structure respected as much as possible. All official documentation on the project can be found there.

Access is granted individualipdividuallog on and password), and needs to be requested to UCL.

Screenshot of th84CE*Z & W }dlater$ structure

3.2.2.External Communication

3.2.2.1. EU disclaimer

Unless the Agency requests or agrees othernnaseainless it is impossible, any dissemination of reqittany form,
including electronic) must:

%o Display the EU emblem

%o Includethe following textddZ]e %o @E&}i 8 Z « & JA (pv JvP (E}u 8Z HE}% Vv h:
andinnovation programme under grant agreement R&481¢ o

Please note
When displayed together with another logo, the EU emblem must have approprieteinence.

Any dissemination of results must indicate that it reflects only the author's view and that the Aigematy
responsible for any use that may be made of the information it contains.
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