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Public introduction
Subsurface Evaluation of CCS and Unconventional Risks (SECURe) is gathering unbiased,
impartial scientific evidence for risk mitigation and monitoring for environmental protection to
underpin subsurface geoenergy development. The main outputs of SECURe comprise
recommendations for best practice for unconventional hydrocarbon production and geological
CO2 storage. The project is funded from June 2018–May 2021.
The project is developing monitoring and mitigation strategies for the full geoenergy project
lifecycle; by assessing plausible hazards and monitoring associated environmental risks. This is
achieved through a program of experimental research and advanced technology development
that includes demonstration at commercial and research facilities to formulate best practice. We
will meet stakeholder needs; from the design of monitoring and mitigation strategies relevant to
operators and regulators, to developing communication strategies to provide a greater level of
understanding of the potential impacts.
The SECURe partnership comprises major research and commercial organisations from
countries that host shale gas and CCS industries at different stages of operation (from permitted
to closed). We are forming a durable international partnership with non-European groups;
providing international access to study sites, creating links between projects and increasing our
collective capability through exchange of scientific staff.

Executive report summary
This deliverable comprises the minutes of the SECURe third annual meeting and General
Assembly, May 12-13 2021, Management Board and feedback from the Advisory Board. Due to
travel restrictions associated with the Coronavirus outbreak, the Management Board concluded to
hold a remote meeting to allow for greatest participation by project beneficiaries. Overall, 15
consortium beneficiaries were represented by 44 participants attending by remote connection from
7 member states of the EU and Norway. (Erasmus Research & Business Support were not
available to attend) The Advisory Board was represented by 10 participants calling in from the UK,
North America and South Africa.
Wednesday 12th commenced at 14.00 with a welcome from Ed Hough (UKRI-BGS, project coordinator), including a brief overview of programme activities and standing items. There followed
a series of 5 short overviews of specific innovative developments in the work programme on
behalf of different SECURe research teams. This was followed by work package reports from the
technical work packages 2–6, given by respective work package leads. The advisory board were
invited to give comment on “the value of effective monitoring of the subsurface, importance of
stakeholder engagement, and to reflect on the main developments in the field over the past 3
years and how this topic is important to balancing Net Zero ambitions with maintaining
commercial activities”, and 6 responses were given. The days meeting closed with a thanks from
Prof Mike Stephenson (UKRI-BGS, Executive Chief Scientist).
Thursday 13th commenced at 14.00, with the afternoon devoted mainly to the discussion of the
project good practice recommendations, drafts of which were circulated prior to the meeting. The
discussions were led by Jonathan Pearce (UKRI-BGS, WP6 lead), and will feed into D6.8 (Best
practice recommendations for the environmental monitoring of CO2 storage operations in
Europe) and D6.9 (Best practice recommendations for the environmental monitoring of shale gas
operations in Europe). Ed Hough then gave advice on the requirements for project reporting,
including detail of the financial and technical reviews required by the EC, including descriptions
of any deviations from the project plan. Ed Hough then closed the General Assembly with a
thanks to the consortium researchers.
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1 Introduction
The SECURe project was developed in response to the European Commission-INEA Horizon
2020 2016-7 ‘Secure Clean and Efficient Energy’ work programme, LCE-27-2017
‘Measuring, monitoring and controlling the potential risks of subsurface operations related to
CCS and unconventional hydrocarbons’.
The potential environmental impacts of shale gas and CCS technologies need to be better
understood. The recent expansion of the unconventional gas industry in North America and
its potential advent in Europe has generated public concern regarding the potential
detrimental impacts on air, water and the land. Mitigation of the steep rise of greenhouse
gas emissions and the related climate changes will need to include CO2 storage in deep
geological reservoirs. Both activities utilise deep-lying geological formations and may induce
similar impacts via similar pathways, including induced seismicity, detrimental fluid
migration and displacement of brines.

Figure 1 The SECURe Concept – providing best practice recommendations across
these domains for the protection of groundwaters, surface environments and local
communities. Courtesy W. Kloppmann
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A key objective of SECURe is to integrate the broad expertise that the consortium maintains
in the fields of both CO2 storage and shale gas monitoring across the key spatial and
temporal domains relevant to geoenergy project development (Figure 1). The membership of
the SECURe partnership is a major asset as it includes several National Geological Surveys
and major research organisations from EU member states that host shale gas and CCS
projects at different stages of operation (from permitted to closed), as well as companies
actively involved in the deployment of CCS and exploitation of unconventional gas.
The SECURe project has the following specific objectives:
1. To produce a risk assessment framework for assessing the hazards and likelihoods of

2.

3.
4.
5.

6.

7.

1.

2.

3.

4.
5.

specific risks that relate to the protection of the environment in CO2 storage and shale gas
operations.
To demonstrate best practice in establishing baseline conditions for subsurface geoenergy
operations by working across a network of both commercial, pilot and research-scale
sites in Europe and internationally, underpinned by laboratory measurements and model upscaling to the field scale.
To develop new technologies to improve the detection and monitoring of environmental
impacts related to geoenergy projects.
To investigate new methods for remediating potential environmental impacts of geoenergy
projects specifically to reduce leakage from wells or naturally occurring permeable pathways.
To develop best practice guidelines for the shale gas and CO2 storage industries specifically
in environmental baseline assessment and monitoring; the intention is that these will not
unduly delay the development of new technologies or innovations.
To understand the needs of a range of stakeholders, including local communities, and to
engage them through the development of appropriate communication strategies, including
participatory monitoring and through the education of early-career researchers.
To leverage best practice through collaboration with leading groups in the USA, Canada and
Australia.
SECURe will achieve this by:
Developing frameworks for quantifying and managing risks including impact assessment
(monitoring and characterisation) for developing and implementing effective remedial
strategies and to contribute to the evidence base underpinning policy making;
Investigating leakage processes and impacts at the laboratory and field-scale using a portfolio
of existing European and North American facilities and field sites to better characterise and
quantify relevant risk factors;
Developing, applying and testing a range of monitoring technologies, systems and strategies
to contribute to effective (best practice) risk evaluation, establishment of baseline
conditions and monitoring and management of impacts;
Explore opportunities of participative monitoring as an aspect of public engagement.
Provide a series of recommendations for best practice that can be used as a dataset to
inform effective regulation and monitoring strategies for shale gas and CCS sites.

The SECURe project is funded June 1 2018 – May 31 2021, and this report is the minutes of the
third General Assembly meeting, held remotely via Zoom, 12-13 May 2021.
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2 H2020 SECURe project Second Annual General Assembly
meeting, 12-13 May 2021 (Held via Remote link)
Papers circulated prior to the meeting are given in Appendix 1. Appendix 2 gives minutes of
the May 2021 management board meeting. The Powerpoint slides used to illustrate some of
the innovative activities are given in Appendix 3.
2.1 AGENDA
Subsurface Evaluation of Carbon capture and storage and Unconventional Risk (SECURe),
grant agreement reference: ENER/H2020/764531/SECURe
Held by remote MS Teams connection, 12-13 May 2021.
Wednesday 12 May
Link: https://ukri.zoom.us/j/94476051803?pwd=azBLem81QlV4U01xRHU2UEw2TFUyZz09
Password: 360437
Time (CET)
Duration Agenda points
13.45

15'

Progressive login of participants

14.00

10'

Welcome and Introduction (Ed Hough)

14.10

50'

15.00

55’

Innovation within SECURe (each 10 minute presentations):
1 Andreas Busch (Heriot-Watt)- fault sealing
2 Monika Konieczynska (PGI)- Optimising methane and higher
hydrocarbons concentrations/isotopic ratio measurements in
groundwater and soil gas
3 Pascal Ricroh- (IFPEN)- downhole noble gas sampler
4 Pauline Smedley (BGS)- Integrated multi-tracer fingerprinting
of gas and fluid migration
5 Megan Barnett (BGS)- microbial based monitoring sensors
Work package reports (WP 2,3,4), 15 minutes each plus
discussion

15.55

15'

Break

16.10

30'

WP reports (WP 5 – 6), 15 mins each plus discussion

16.40

60'

17.40

10'

Advisory Board – comment
1 Marcella Dean (Shell Global Solutions BV)
2 Kevin Parks (Deep Time)
3 Don Lawton (Carbon Management Canada Inc)
4 Katherine Romanak (BEG-Texas)
5 David Love (Golder Associates)
6 Tony Lemay (AER)
Synthesis (Ed Hough)

17.50

18.00

Thanks – Mike Stephenson, Executive Chief Scientist, BGS

All

15’

WP leads/all

WP leads/all
All

Thursday 13 May
Link: https://ukri.zoom.us/j/94476051803?pwd=azBLem81QlV4U01xRHU2UEw2TFUyZz09
Password: 360437
Time
Duration Agenda points
13.45

Participants

Participants

Progressive login of participants
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14.00

15’

Good practice- introduction (Jonathan Pearce)

All

14.15

45’

Good Practice report I session: CO2 storage

All

15.00

15’

Break

15.15

45'

All

16.00

15’

Good Practice report II session: Unconventional Hydrocarbons
Extraction
Good Practice recommendations- reflection (Jonathan Pearce)

16.15

30’

Project reporting and closure, respond to comments
Hough)
Meeting close

All

16.45

2.2

(Ed

All
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2.3

Erasmus, Rotterdam
TNO

MINUTES OF H2020 SECURE PROJECT THIRD ANNUAL GENERAL
ASSEMBLY MEETING, 12-13 JUNE 2020

Wednesday May 12, meeting started at 14.00.
1. Welcome and Introduction (Ed Hough)
EH welcomed everyone and summarised the agenda and general housekeeping.
Standing items:
a. The agenda and meeting papers were approved.
b. Project plan is same as it was after first reporting period. Main changes are
changes of dates of deliverables and minor deviations agreed during the RP1
reporting.
c. Ethics: Please report any updates to:
i. the protection of personal data (D1.1);
ii. keeping to the H2020 ethics standards (D1.2);
iii. Mitigating environmental harm arising from SECURe project activities
(D1.3).
Summary: The project has seen the following achievements: 11 milestones, 41/52 reports; 19
papers and 25 conference presentations. ACTION: please send to BGS staff members any
papers you published; IPEM, workshops, 2 missions (USA and Australia), webinars.
We were sad to hear of the passing of Bogdan Orlic (TNO) and pass our thoughts to his
family, friends and colleagues.
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2. Innovation within SECURe (each 10 minute presentations):
One of the main aims of the SECURe (Subsurface Evaluation of CCS and Unconventional
Risks) project is to better understand the potential environmental impacts of shale gas and
CCS technologies. To achieve that goal, SECURe’s Project Management Plan lists seven
specific objectives (D7.7, p. 6–7) two of which specifically target innovation within the
project:
 To develop new technologies to improve the detection and monitoring of
environmental impacts related to geoenergy projects.
 To investigate new methods for remediating potential environmental impacts of
geoenergy projects, specifically to reduce leakage from wells or naturally occurring
permeable pathways.
a. Andreas Busch (Heriot-Watt)- fault sealing
Risk for CO2 storage. Wellbore, capillary, surface and point leakage, dissolution and fault
leakage. HWU focused on lower part: caprock/reservoir interface.
Mostly on how the fracture network connects to the surface through a fault network. Start by
looking at micro scale and then upscale modelling. Then field work and sampling. Upscale
modelling to macro scale (Basin scale).
Part of SECURe was to do the labwork and then field work in Switzerland (Mont Terri).
Maps were digitized and statistical analysis was used to reveal where fractures connect and
what the major direction of the tectonic stress field is. This can be upscaled in 3D from which
local permeabilities can be determined. In the field area, actual measurements are available
and the calculated values are in the same order.
b. Monika Konieczynska (PGI)- Optimising methane and higher
hydrocarbons concentrations/isotopic ratio measurements in groundwater
and soil gas
Methodology for sampling and measurement of light hydrocarbons in groundwater and soil.
Reason: issues with shale gas sites in Poland where contamination was detected
Goal: implement methodology for CH4 measurements in soil gas and ground water as a
routine. Device: simple piece of steel pipe. Protocol: validated sampling procedure.
Validation did not completely go to plan. Concentration of light hydrocarbons were very low.
Not possible to do statistics.
Setback: COVID-19 infections in the Polish SECURe team.
Validation of groundwater sampling:
sampling with at least two different water abstraction methods at each site; duplicate samples
good replicability.
sample stability tests (with and without a biocide preservative). Differences in results when
time passed (few weeks). With the addition of a biocide this problem was resolved and
samples were stable for 1 week. Transport, storage and laboratory preparation protocols were
designed.
Conclusions:
Positive validation of the sampling methodology for determination of hydrocarbons (C1-C4) in
soil gas samples – TRL 8.
Positive validation of the sampling methodology for determination of dissolved gases in
groundwater samples – TRL 8.
Verification of the storage conditions (i.e. period of time, temperature, usage of preserving
substances) of the soil gas samples and groundwater samples for gaseous hydrocarbons
analysis;

6
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Completion of the validation process for the determination of hydrocarbons (C1-C4) with the
GC-FID method – TRL 8.
Optimization the analytical methods for determining δ13C in methane and carbon dioxide in
soil gas and groundwater samples.
Further work required: CO2 concentration measurements validation with TCD detector not
completed. Public enquiry lasted too long and there was no time to complete this in a timely
matter.
c. Pascal Ricroh (IFPEN)- downhole noble gas sampler
Objective: develop a tool and an integrated analysis system to make in situ measurements of
physico-chemical parameters of water, GWR, gas composition (elemental, rare and isotopy).
Development of a mobile cabin to allow in-situ fluid sampling and geochemical gas analysis.
Sampling of liquid/gas in the well (Max conditions: 350 bars, 125°C, Max volume of
sampling : 600 cc)
On site geochemical analysis: Transfer into T555 (3 cells of transfer); Gas liquid ratio
(GWR>0,2 in geothermal context); Gas composition (He, Ar, H2, hydrocarbons, H2S, N2,
O2, CO2) for gas or extracted dissolved gas (Micro-GC) at atmospheric pressure
Composition simulation for gas dissolved in water at reservoir conditions
Complementary analysis in laboratory ; Gas sample for noble gas analysis
Water sample for dissolved gas in water (CO2, CH4) at atmospheric pressure
Conclusion and overview of innovation in SECURe:
SECURE Start : TRL = 6 in August 2019 / Targeted market (Gas storage, hydrocarbons,…)
Logging Cabin : Sampler validated on site + Analysis validated in Labs for GWR > 10 but not
validated on site
SECURE End of field trials : TRL = 7 in two steps : (February 2020, November 2020)
Logging Cabin : Sampler validated on site + Analysis validated in Labs for GWR >0.2 on site
SECURE final : TRL = 8 in May 2021 (Targeted market (potentially reduced to geothermal
activities in Europe due to sanitary constraints)
At the moment, the commercial partner (Semm logging) is in take-over. Further developments
to be expected after completion of buy out.
Summary in D4.8
d. Pauline Smedley (BGS)- Integrated multi-tracer fingerprinting of gas and
fluid migration
At the start of SECURe: shale gas was a growth area in N England, and rocks beneath the
Vale of Pickering (North Yorkshire) were identified as one of the main exploration targets.
Currently (4 years later) there is a moratorium on hydraulic fracturing.
Borehole KM8 was drilled in North Yorkshire which was intended to be drilled for shale gas,
but was never developed. In the subsurface: Permian (conventional gas) and Carboniferous
(Bowland shale considered for unconventional hydrocarbons). Measured methane in aquifers
is reasonably high. Shows groundwater retains some of the gas. Most of the groundwater is
consistent with the recharge of meteoric water. There are a few samples from the Kimmeridge
Clay and limestones that are different. C14 dating suggests they are recharge from 18ky ago.
Some recharge from the Permian conventional gas field characterized by higher d18O.
Results from carbon isotopic analysis from methane shows a biogenic source and not
thermogenic. Innovation: lab at BGS to measure carbon isotopes in methane. (This work will
be written up in D3.6).
e. Megan Barnett (BGS)- microbial based monitoring sensors

7
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Megan introduced microbial based monitoring as an integrated signal for intermittent leaks
that can in some cases determine biogenic or thermogenic source of methane. It is a technique
that is not susceptible to gas loss. There are several types of monitoring:
 Culture based
Microbial culture media can be selected to promote growth of specific microorganisms
 DNA based
DNA sequencing to analyse whole community
Quantify a specific functional gene (e.g. specific to methane oxidation)
Premise is to promote growth microbes that can use single carbon source or simple
hydrocarbons. Then compare the microbial diversity of each carbon source. The differences in
microbial diversity reflect the initial carbon source. Experiments used groundwater from two
field sites with elevated methane
Culture based method:
Grow microbes in presence methanol or propanol; manually classify and count colonies;
Compare microbial diversity (species richness) with each carbon source; Image analysis:
Used CellProfiler to identify objects from an image of a single microbial culture plate
Output from CellProfiler used in a self-organising map to cluster similar microbial colonies
However, poor correlation between manual and automated cell counts. This was an initial test
so no quality control measures.
DNA based techniques:
Much of microbial world cannot be cultured and DNA provides an alternative. DNA
sequencing - one field site had a distinct community with low methane, but no distinction on
gas origin. Trends between gene abundance and isotope ratios can be established. Future
potential includes the refinement of automated image processing for this and other
applications; Further interrogation of existing DNA data; Sequencing of specific genes to link
to the gene abundance; Integration of culture based and DNA based methods to highlight and
identify indicator organisms
3. Work package reports (WP 2,3,4), 15 minutes each plus discussion
a. Work Package 2 (JtH)
Key contributions:
 Risk assessment for leakage & induced seismicity
 Risk assessment framework
 Quantification risks (bow-tie underpinned by models)
 Relative importance risk (focus risk mitigation)
 Understanding subsurface processes
 Geological controls on risks (Reservoir, Fault, Seal, Well)
 Relations between operations and risks
 Practical application of risk assessment to field
 Example case studies risk assessment
 Relative importance risks for different operations
 Separate risk assessment CO2/shale/other, but attention to cross-over lessons learned
from different applications
JtH gave a summary of progress and achievements of WP2. The risk assessment give an
assessment of risk between different sites, allowing for some prioritisation to be undertaken.
Well integrity gave probabilistic model forecasts of critical conditions for cement failure &
leakage along casing-cement-rock interfaces, supported by in-depth laboratory
characterization of damage to well cement. The fault and top seal integrity work pointed to
8
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the geological characterization of fault and fracture properties to assess seal integrity, and
when combined with lab experiments and modelling, could allow for the quantitative
assessment of leakage risks along seals. Fluid/gas migration and leakage activities improved
the understanding of long term effects of CO2 and CH4 leakage on groundwater resources
using monitoring & modelling of chemical composition, and an assessment of leakage risks in
field cases from combined geological-reservoir flow-geomechanical modelling. The induced
seismicity studies gave an analysis of induced seismicity in space and time using statistical
modelling approaches, with forecasts of frequency-magnitude of seismic events for different
geological and operational boundary conditions.
b. WP3 (WK)
The main objectives of WP3 were to:
develop synergies between monitoring techniques and strategies designed for CO2 storage
and for unconventional natural gas exploitation.
develop a scientifically sound baseline against which environmental impacts of CCS and
shale gas development on freshwater resources can be accurately tested
develop a monitoring strategy over the whole lifecycle of storage and exploitation sites,
including post-closure long-term observation
Specific objectives:
optimise a risk-based approach to environmental baseline monitoring.
develop cost-effective monitoring strategies to support whole lifecycle management of
subsurface energy operations.
best practice guidance on monitoring techniques, application, data management and
analysis, and reporting
WP3 has been particularly affected by delays and issues in accessing field sites, and
consequently, several deliverables are in the final stages of preparation. It was concluded that
a lack of an environmental baseline can result in ambiguous results in sampling campaigns. A
highlight of the WP3 activities was the deployment of multi-monitoring techniques at the
Font Ardente, which included analysis of the C-isotopic signature in local vegetation. Final
sampling campaigns currently underway at Wysin, Łebień, Syczyn, contributing to D3.7,
D3.8 reports.
c. WP4 (MI)
WP4 aims to develop
 Sensors for wellbore flow leaks and geo-mechanical stresses,
 monitoring techniques,
 integrated technologies
 to mitigate risks and create de-risking strategies.
 Characterisation of seals and fracture pathways;
 Monitoring of leakage pathways and rates;
 Improve detection thresholds of gases and toxic metals;
 Seismic monitoring to link with base-line monitoring and remediation WPs;
 Integrate multisource sensor data in the model calibration, in a closed feedback loop
on subsurface-to-surface parameters.
WP4 extends environmental monitoring in WP3 and answers to the risk assessment in WP2.
WP4 has 6 identified innovations throughout the project. There was open source data (Norne,
Sleipner). Informal agreements to use Sleen and Borzecin sites and formal agreements with
SIG Geo1 Satigny (Switzerland) and Tonder 5 (Denmark).
9
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Two field sites that were not extensively written up in WP4 deliverables will be included as
appendices in D6.8 and D6.9. One of these is the GeoEnergy test Bed, which aims to advance
monitoring tools and techniques- e.g., Electrical Resistivity Tomography (ERT) array, soil
gas concentration and flux, seismic reflection survey, geophysical logging and downhole
sampling, UAV-based sensor deployment. Good practice recommendations include a
flexibility in deployment, simple sensor arrays, multiple techniques to provide assurance,
need for ground truthing, value of regular baseline data collection and site maintenance, value
of risk-led site monitoring programme.
An overview of D4.7 was given by Rasmus Jacobsen (GEUS): Guidelines for next generation
measurement and monitoring of Shale Gas/CCS with guidance for practitioners of the future.
Development of a table to be used by practitioners. Where priorities are of course on what is
measured, but also on what we imagined could be important parameters for a practioner that
had to design a monitoring scheme. How large an area is covered, how easy is it to use, to
what extent can it be autonome – and what limitations are there – fx for UAV monitoring –
though it has many advantages it might not be the best choice if the weather only allows
monitoring a couple of times a year. To get to this point we asked the heads of the different
subtasks to come up with some text describing their work – but with focus ”practical”
parameters like the level of automation, coverage, limitations, and the commercial availability
– so here again the UAV can cover a large area – but currently someone needs to be there –
but that could change if legislation allowed unattended unmanned flight - The downhole gas
sampler developed by IFPEN can monitor a well at a time and needs to be put in there the
samples need to be analyzed etc. And here it is difficult to reach a high level of automation. In
the summary / comparison of the methods the different sensors items were grouped according
to scale - from single wells – over a group of wells – as shown here for crosshole Electrical
Resistivity Tomography to the large scale of microseismicity where a relatively low number
of seismograph can cover 100 km2 – and this all ends up in a table.
d. WP5 (PC)
WP5 focused on Impact mitigation and remediation, and consists of tasks with both
laboratory work and numerical simulations.
These activities all target refining or designing fluids or methods for remediation of unwanted
events such as microseismicity and well leakage.
Innovation: Tailor-made fluids reacting with the leaking fluid at the source; Methodology to
challenge fluid performance in realistic cracks; Mitigate microseismicity with advanced
reservoir modelling.
PC then summarised elements of the WP, including
 Remediation tests (BGS);
 Geochemical remediation through engineered precipitation (Geus);
 Induced seismicity (TNO);
 Remediation of far-field leakage by subsurface injection (UNOTT);
 Unconventional hydrocarbon hydraulic fracturing risk simulations (SINTEF)
e. WP6 (JP)
JP gave a summary of the objectives of WP6: to
 integrate lessons learned across the consortium;
 exchange and disseminate best practice;
 Co-develop tailor made strategies for stakeholder engagement;
 Implement a platform for growing and supporting European expertise in
environmental monitoring for subsurface geoenergy, particularly CO2 storage and
shale gas production;
10
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establish an expert hub of European and international practitioners including a training
programme.

JP gave an outline of progress in each of the WP6 tasks:
 6.1 Good practice recommendations
Good practice recommendations – preliminary drafts have been circulated to project team, as
a series of 9 factsheets structured around top hazards identified in WP2. The structure of these
is to have an introduction to SECURe, recommendation on participatory monitoring and
recommendations specific to top hazard. The draft key messages are to be discussed during
second day of GA (May 13).
 6.2 Responsible research and innovation
This summarised the challenges around engaging on shale gas topics, since SG is paused in
Europe (Moratoria & net zero). At the RP1 meeting, it was agreed to focus instead on
geothermal as a proxy for new geoenergy projects. An assessment of differences in attitudes
towards future geoenergy in UK and Polish communities had been completed, indicating that
there was more awareness of geothermal energy in Poland than UK, and a lower awareness
for minewater heat geothermal (MWHG). Interestingly, when more information is provided,
attitudes became less positive. There was possibly more support in Poland due to active coal
mining industry compared to UK where this is no longer an active industry.
 6.3 Developing best practice in participatory monitoring
Four case studies had been completed (Glasgow, Netherlands, Svelvik, Polish site), giving an
analysis of the distributive, environmental and procedural sets in each case study. General
observations had been concluded and reported in D6.5.
 6.4: IPEM
Virtual mission to Australia was held in August and September 2020; the IPEM launch
conference was held earlier this year (Feb 2021). It is intended that this will be a biannual
event (One will be online and one will be physical) and there will be a next one Q1 2022.
4. Advisory Board – comment
a. Marcella Dean (Shell Global Solutions BV) gave the following points:
 Developing CCS to accelerate decarbonisation. Especially in UK, Norway, Canada,
Netherlands and Australia
 Shell is involved in a number of CCS projects in different phases of development.
CCS is an enabler.
 Quest CCS: CO2 capture from 3 hydrogen manufacturers
 Five performance requirements for geological co2 storage:
 Capacity and injectivity, containment, transport, monitoring and remediation and
stakeholders.
 Risk-based measurement, monitoring and verification (MMV). This is risk-based
(bow-tie), comprehensive and adaptable (it should be based on updated risk
assessment as storage operation evolves).
 Storage permit process and stakeholder engagement. Insights from Peterhead CCS
permit.
 Started with an engagement day with project team and regulator (geology and
regulator requirements).
 Active collaboration on permit with regulator
 rust has to be built on evidence. Have all the evidence ready and communicate it and
keep it open and accessible (language easy to understand).
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Value of an MMV programme. Containment, conformance, regulations, stakeholders
(MMV can help to be an insurance against false accusations), post-injection handover.
Cannot overstate the importance of continuous updating of the risk assessment
(bow ties). Example of evolution of the bow tie for quest CO2 in 2015 to 2020.
Same is true for MMV programme. This evolves based on the updated bowties.
Monitoring of the plume post-injection using seismics: can be traced several years
after injection.
Offshore MMV example. 75% costs are related to seismics, bottom nbodes, stramer
surveys, DAS VSP and seismic processing. 17% of costs, standalone DAS VSP (4
wells).

b. Kevin Parks (Deep Time) gave a pre-recorded presentation, asking if the
project has “moved the ball?”
The project had driven a rational focus on the real risks to manage risk systematically and
with cost-benefit, and showed that cross-fertilization of shale gas and CCS risks and
understanding is worthwhile, even if not coupled in the future. It is interesting to follow-up
with risk analysis embedded in stakeholder frameworks: what would they put down as threats,
consequences, and barriers? He said that CCS/CCUS – have we overemphasized the risks in
order to drive more research? Need to reduce barriers to acceptance rather than study
downhole or reservoir effects.
KP also commented on each SECURe work package (risk assessment, baseline monitoring,
advanced monitoring technologies, impact mitigation and remediation, sharing best practice
and knowledge), emphasising that binning (combining) experience amplifies the signal in
research, public engagement, just like in geophysics.
KP concluded by saying “Did we move the ball? Yes!” and thinking of the future: where do
we go now? What will be the legacy. 2020 was a year of global reset. The biggest challenge
may be to help the public and government understand the benefits, the risks, the uncertainties
that accompany subsurface decisions and energy through application of good science, honest
communication, and a willingness to participate.
c. Don Lawton (Carbon Management Canada Inc)
What happens at the end of a project? Ultimately the environmental liability can be handed
back to the Crown. Only if certain aspects have been met: the plume is stable and nothing will
happen to it, the plume has to be contained. SECURe helps to approach post-closure
modelling. It would be good to compare the outcomes of SECURe to ISO27914 which is now
the standard for CO2 capture, transportation and geological storage. DL also underlined the
importance of public confidence. Dissemination of information to the public is key!
d. Katherine Romanak (BEG-Texas) talked on: Environmental monitoring: is it
safe? will it leak? and what happens when it leaks?
CO2 storage is safe by design: with site characterization, risk assessments etc. Shallow
monitoring techniques: most directly addresses the primary goals of global regulations. KR
said that a problem with baselines is that the risk of false positives is greater than the risk of
actual leakage. This will hurt projects that are doing everything right (e.g. Tomajomai Project
which was suspended for 1 year after 1 month). Shifting baselines can cause false positives!
The role for environmental monitoring is at the interface between public and project. Routine
monitoring can reveal anomalies that need attributing- sometimes by a fast and targeted
response to public concerns. This can be achieved (e.g., with process-based soil gas ratios.
This method is instant and shows easy to explain graph. Instant data reduction and graphical
analysis.
12
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e. David Love (Golder Associates)
DL based his talk on the low-carbon situation in southern Africa, and gave an example of blue
hydrogen in South Africa where coal is still a large part of the energy mix (production from
coal gasification). DL gave an example of the effectiveness of monitoring: conceptual model:
complexity in unconventional risk. In mining often 1 aquifer. Unconventional: much deeper,
often multiple aquifers. He also discussed the journey from establishing a baseline to
considerations at the site closure and decommissioning stage. DL closed with comment on the
importance of stakeholder engagement- saying that industry in some places has a perception
of secrecy, and it is therefore important to have frequent public information, using public
science to educate general stakeholders.
f. Tony Lemay (Hydrogeologist, AER)
TM outlined the value of monitoring of subsurface, with top concerns identified by
stakeholders: including the protection water and soil, human and animal health and aging
infrastructure. Subsurface monitoring can help addressing these, with smarter, better, cheaper
approaches. TM spoke to the benefits of research in the different SECURe work packages.
5. Close- day 1
EH thanked all for their input to the meeting, and invited Mike Stephenson (Executive Chief
Scientist, BGS) to give words of thanks to the research partners. Session closed 19.30.
Thursday May 13, meeting started at 14.00
6. Good practice- introduction (Ed Hough)
EH gave an overview of the agenda and intro to the good practice recommendations. Across
the consortium, we have a huge variety in depth and scope of new data, interpretations and
information (5 WPs across the consortium; 62 deliverables; 11 milestones; 10 specific
developments in innovation; Papers, grey literature, conference presentations and posters).
We have a diverse range of stakeholders that we need to communicate with (industry,
practitioners, industry bodies, regulators, legislators, NGO’s, students, public, EC). WP6,
with the remit to develop and exchange best practice to ensure SECURe impact is the vehicle
that we will use to do this communication successfully, through two best practice guideline
deliverables: D6.8 and D6.9: best practice guidelines for CCS and shale gas projects
respectively. EH gave an overview of the structure of both D6.8 and D6.9 and how the best
practice guidelines were selected. The aims of the meeting were to refine the 3rd page of each
fact sheets: what’s missing?; What can be removed?; reserve recommendations.
ACTION: please send final comments on fact sheets to eh@bgs.ac.uk and janh@bgs.ac.uk.
7. Discussion sessions (J Pearce)
There followed two workshop sessions where the contents of the recommendations for CO2
storage and shale gas operations were discussed. Points and comments were recorded and will
be actioned where possible/necessary, to improve the content of the good practice
recommendations.
ACTION: All to comment on the recommendations, and could WP leads map which
publications (not deliverables, but peer-review publications) map to which factsheet.
8. Project reporting and closure, respond to comments (Ed Hough)
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Effective project reporting leads to payment. Project ends 31/05/2021. 60 days following end
to report project back to EC (end of July).
EH made the following points:
 All milestones have been achieved.
 We still have D3.5–3.9 to deliver. Mostly to do with delay on field work. Drafts of 3
of the reports. D3.7: can we have a status report on this? MK: we are working with
GfZ and the deliverable is advancing.
 More reports to follow: D6.3, D6.7–6.10. D6.7 and D6.10 will be OK. D6.8 and D6.9
we just discussed. D6.3 is on track.
 Final project reporting: similar to RP1. Submit financial nd technical reports
(07/2021). Meeting with EC PO (End of 07/2021). Followed by resolving of any
outstanding points/question.
 Financial reports:
o submitted by your institute. Need to report on personnel costs and report
deviations +/- 10% which may be challenged.
o Subcontracts
o Other direct costs: explanation needed if single cost exceeds 15% of personnel
if not foreseen in proposal
o Late spend.
 DEADLINE IS END OF JULY


Technical Report: need to explain the work carried out per WP (WP leads to collate
8p)
o Deviations
o Delays to deliverables and reasons
o Transfer of budget between partners
o Use of budget for activities not originally intended/foreseen.
o Person months.

o Publications
o ACTION: Please send reference to Karen Kirk (BGS) (kls@bgs.ac.uk).
Provide doi if possible.
o ACTION: Dissemination and communications activities please send details to
Jan Hennissen janh@bgs.ac.uk.
 Gender: The gender of the research teams needs to be reported
In Summary
 work with WP leads to compile explanation of work carried out.
 WP leads to collate WP descriptions
 Early completion would be appreciated to properly plan for PO meeting
 Financial reports
 Publications, dissemination and gender summaries.
There being no further business, the meeting closed at 16.15.
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Appendix 1 Papers circulated prior to the meeting

Keyworth
Environmental Science Centre
Keyworth
Nottingham
United Kingdom
NG12 5GG
Telephone
+44(0)115 9363100
Direct Line
+44(0)115 9363016
E-mail eh@bgs.ac.uk

To delegates to the SECURe General Assembly- Third annual meeting
Call for SECURe General Assembly third annual meeting, 12-13 May 2021.
Venue:

Remote, connection details below

Schedule: all times CET
Wednesday 12th May, log-in from 13.45,
General Assembly starts 14.00, scheduled end 18.00
Link: https://ukri.zoom.us/j/99029974510?pwd=Mi9JWnEzd1NTN1pHN1NpOGJwdUhsQT09
Password: 678023

Thursday 13th May, log-in from 13.45,
General Assembly continues 14.00 – 16.45
Link: https://ukri.zoom.us/j/94476051803?pwd=azBLem81QlV4U01xRHU2UEw2TFUyZz09
Password: 360437

Attached: schedule for the meeting.
Yours sincerely
Ed Hough
Co-ordinator, SECURe
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Co-ordination
Ed Hough (Meeting Chair)
Karen Kirk
Rhian Kendall
Jan Hennissen

BGS
BGS
BGS
BGS

WP leads
WP2: Jens Wollenweber
WP3: Wolfram Kloppmann
WP4: Matteo Icardi
WP5: Pierre Cerasi
WP6: Jonathan Pearce

TNO
BRGM
UNOTT
SINTEF
BGS

Attendees to be confirmed:
Beneficiaries
Advisory Board:
Charles

McAllister

Advisory Board

UK Onshore Operators Group

Marcella

Dean

Advisory Board

Shell Global Solutions International B.V.

Fosselard

Patricia

Advisory Board

European Federation of Bottled Waters

Alwyn

Hart

Advisory Board

Environment Agency

Don

Lawton

Advisory Board

Carbon Management Canada Inc

Tony

Lemay

Advisory Board

AER|Alberta Geological Survey

Noramalina

Mansor

Advisory Board

UK Government- BEIS

Kevin

Parks

Advisory Board

Deep Time

Katherine

Romanak

Advisory Board

BEG- Texas

Gerhard

van der Linde

Advisory Board

Golder Associates

David

Love

Advisory Board

Golder Associates

Luke

Warren

Advisory Board

CCSA

Apologies
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Draft agenda
SECURe General Assembly third annual meeting
Date 12-13 May 2021
Venue
Remote, via Zoom
Wednesday 12 May
Link: https://ukri.zoom.us/j/99029974510?pwd=Mi9JWnEzd1NTN1pHN1NpOGJwdUhsQT09
Password: 678023
Time
Duration Agenda points
Participants
(CET)
13.45
15'
Progressive login of participants
All
14.00

10'

Welcome and Introduction (Ed Hough)

14.10

50'

15.00

55’

Innovation within SECURe (each 10 minute presentations):
1 Andreas Busch (Heriot-Watt)- fault sealing
2 Monika Konieczynska (PGI)- Optimising methane and higher
hydrocarbons concentrations/isotopic ratio measurements in
groundwater and soil gas
3 Audrey Estublier- (IFPEN)- downhole noble gas sampler
4 Pauline Smedley (BGS)- Integrated multi-tracer fingerprinting
of gas and fluid migration
5 Megan Barnett (BGS)- microbial based monitoring sensors
Work package reports (WP 2,3,4), 15 minutes each plus
discussion

15.55

15'

Break

16.10

30'

WP reports (WP 5 – 6), 15 mins each plus discussion

16.40

60'

17.40

10'

Advisory Board – comment
1 Marcella Dean (Shell Global Solutions BV)
2 Kevin Parks (Deep Time)
3 Don Lawton (Carbon Management Canada Inc)
4 Katherine Romanak (BEG-Texas)
5 David Love (Golder Associates)
6 Tony Lemay (AER)
Synthesis (Ed Hough)

17.50

18.00

Thanks – Mike Stephenson, Executive Chief Scientist, BGS

WP leads/all

WP leads/all
All

Thursday 13 May
Link: https://ukri.zoom.us/j/94476051803?pwd=azBLem81QlV4U01xRHU2UEw2TFUyZz09
Password: 360437
Time
Duration Agenda points
Participants
13.45

15’

Progressive login of participants

14.00

15’

Good practice- introduction (Ed Hough)

All

14.15

45’

Good Practice report I session: CO2 storage

All

15.00

15’

Break

15.15

45'

All

16.00

15’

Good Practice report II session: Unconventional Hydrocarbons
Extraction
Good Practice recommendations- reflection (Jonathan Pearce)

16.15

30’

Project reporting and closure, respond to comments
(Ed Hough)
Meeting close

All

16.45
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SECURe- work packages. Note, end dates now all month 36 to account for delays associated
with COVID19.
Work Packages

Number

Title

Lead Beneficiary

Start End Deliverables
Status
Month Month No.

1

Ethics requirements

NERC

1

36

1, 2, 3 ...

2

Risk assessment for
leakage and induced
seismicity:
methodology and
case studies
Environmental
baseline and
monitoring strategies
Advanced monitoring
and sensor
technologies
Impact Mitigation
and Remediation
Development and
Exchange of Best
Practice to esnure
SECURe impact
Management and coordination

TNO

1

32

4, 5, 6 ...

Active
Active

BRGM

1

36

10, 11 ...

Active

UNOTT

1

32

19, 20 ...

Active

SINTEF AS

1

32

27, 28 ...

Active

NERC

1

36

35, 36 ...

Active

NERC

1

36

45, 46 ...

Active

3
4
5
6

7
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Del

SECURe deliverables and milestones
Deliverable/
Milestone
Number

Deliverable Title

Lead Beneficiary- Author

WP/WP Lead

D1.1

POPD - Requirement No.1: Informed consent
procedures

1 - UKRI (BGS) (Ed Hough)

WP1- Ed Hough

D1.2

NEC - Requirement No.2: Confirmation of adherence
to H2020 ethics policy

1 - UKRI (BGS) (Ed Hough)

WP1- Ed Hough

D1.3

EPQ - Requirement No.3: Information about the
possible harm to the environment caused by the
research and measures that will be taken to mitigate
the risks

1 - UKRI (BGS) (Ed Hough)

WP1- Ed Hough

D2.1

Report on state of the art microseismicity
techniques

2 - BRGM- Thomas le Guenan

WP2- Jens
Wollenweber

D2.2

Report on effects of long-term sequestration

4 - INIG- Wieslaw Szott/Piotr
Wojnicki

WP2- Jens
Wollenweber

D2.3

Report on induced seismicity models

2 - BRGM- Thomas le Guenan

WP2- Jens
Wollenweber

D2.4

Report on geochemical models

3 - GEUS- Rasmus Jakobsen

WP2- Jens
Wollenweber

D2.5

Report on risk factors in fluid and CO2 migration

12 - TNO- Jens Wollenweber

WP2- Jens
Wollenweber

D2.6

Guidelines for risk assessment for leakage and
induced seismicity risks

12 - TNO- Jens Wollenweber

WP2- Jens
Wollenweber

D3.2

Report focusing on best practice methods to
establish baseline levels post-operational activity

3 - GEUS

WP3- Wolfram
Kloppmann

1 - UKRI (BGS)

WP3- Wolfram
Kloppmann

2 - BRGM

WP3- Wolfram
Kloppmann

D3.4

Report on synergies of environmental baseline
strategies for CCS and shale gas plays
Report on downhole monitoring as part of
environmental baseline assessment for carbon
storage and shale gas development

D3.5

Report on state of the art and new developments for
defining the seismic baseline for gas storage and
exploitations

2 - BRGM

WP3- Wolfram
Kloppmann

D3.6

Report on integrated multi-tracer finger printing of
gas and fluid migration upon CCS and hydraulic
fracturing

1 - UKRI (BGS)

WP3- Wolfram
Kloppmann

D3.3

Deliverable/
Milestone
Number

Deliverable Title

Lead Beneficiary- Author

WP/WP Lead

D3.7

Guidelines for common strategies in gas storage and
exploitation baseline assessment and monitoring

15 - GFZ

WP3- Wolfram
Kloppmann

D3.8

Report on long-term post-operational monitoring of
Ketzin (CCS) and Polish (shale gas) sites

5 - PIG-PIB

WP3- Wolfram
Kloppmann

D4.2

Integrated data platform for multisource multiscale
sensor data
Best practice report on methods for monitoring of
induced and triggered seismicity

7 - UNOTT
3 - GEUS: Rasmus Jacobson,
Trine Larsen

D4.3

Report on the potential for exploiting methane
oxidiser genes for monitoring stray CH4 intruding
into aquifers and assessment of the area that can be
monitored

3 - GEUS: Tina Bundagaard

WP4- Matteo Icardi

D4.4

Report on modelling and simulation

7 - UNOTT: Matteo Icardi

WP4- Matteo Icardi

D4.5

Report on integrated local-global geomechanics

6 - SINTEF AS: Amir Ghaderi

WP4- Matteo Icardi

D4.6

Report on the effectiveness of gas and microbial
sensors

12 - TNO: Jurgen Foeken

WP4- Matteo Icardi

D4.7

Guidelines for next generation measurement and
monitoring of Shale Gas/CCS

3 - GEUS: Rasmus Jacobsen

WP4- Matteo Icardi

D4.8

Report on noble gases sampling and analyses

10 - IFPEN: Armand Karimi

WP4- Matteo Icardi

6 - SINTEF AS: Pierre Cerasi

WP5- Pierre Cerasi

6 - SINTEF AS: Pierre Cerasi

WP5- Pierre Cerasi

D3.9

D5.1

Report on remediation strategies for tubings and
cement sheaths
Report on the experiment-based knowledge on
acoustic emission characteristics of CCS and shale
gas operations and suggestions on how to mitigate
seismicity for both operations

D5.2

WP3- Wolfram
Kloppmann
WP4- Matteo Icardi

D5.3

Report on remediation strategies for tubing and
casings

3 - GEUS: Rasmus Jacobsen

WP5- Pierre Cerasi

D5.4

Guideline with ranking of various squeeze sealant
materials with respect to ease of placement

6 - SINTEF AS: Pierre Cerasi

WP5- Pierre Cerasi
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Deliverable/
Milestone
Number
D5.5

Deliverable Title
Report on the small scale processes occurring during
engineered precipitation and models to assist in the
upscaling

D5.6

Report on application of the optimisation workflow
to a field case with available seismicity data

12 - TNO: Jan Ter Heege

WP5- Pierre Cerasi

D5.7

Recommendations on how to minimize damage to
cement sheath and surrounding rock during
hydraulic fracturing and CO2 injection

6 - SINTEF AS: Pierre Cerasi

WP5- Pierre Cerasi

D5.8

Report on kinetics of enhanced cementation
reactions for CO2 leakage remediation and fault
healing processes

7 - UNOTT: Veerle
Vandeginste

WP5- Pierre Cerasi

D6.1

Overview report of ethical issues associated with
CCS and with Shale Gas R&D

11 - UEDIN: Simon Shackley

WP6- Jonathan
Pearce

D6.2

Workshop on co-designing tailor made strategies for
participatory monitoring including training on
working with stakeholders

12 - TNO: Hanneke Puts

WP6- Jonathan
Pearce

D6.3

Best practice recommendations for implementing
responsible research and innovation for CCS and
shale gas R&D

11 - UEDIN: Simon Shackley

WP6- Jonathan
Pearce

D6.4

Online e-resources for online training and school
children in STEM, on environmental monitoring for
shale gas and CO2 storage

7 - UNOTT: Bagus Muljadi

WP6- Jonathan
Pearce

D6.5

Training software and dataset

3 - GEUS: Rasmus Jacobsen

WP6- Jonathan
Pearce

D6.6

Best practice recommendations on participatory
monitoring of the impacts of CCS and shale gas
development projects in four selected sites

12 - TNO: Hanneke Puts

WP6- Jonathan
Pearce

D6.7

Summary of recommendations for environmental
monitoring for geoenergy operations in Europe.

12 - TNO: Jan Ter Heege

WP6- Jonathan
Pearce

D6.8

Best practice recommendations for the
environmental monitoring of CO2 storage
operations in Europe

1 - UKRI (BGS): Jonathan
Pearce

WP6- Jonathan
Pearce
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Deliverable/
Milestone
Number

Deliverable Title

Lead Beneficiary- Author

WP/WP Lead

D7.1

Minutes of the SECURe launch meeting for the
Management Board, General Assembly and Advisory
Board; data management plan

1 - UKRI (BGS): Ed Hough

WP7- Ed Hough

D7.2

Minutes of Management Board, General Assembly
and Advisory Board meetings from the 1st annual
meeting

1 - UKRI (BGS): Ed Hough

WP7- Ed Hough

D7.3

First period reports to the EC

1 - UKRI (BGS) ALL (Ed Hough)

WP7- Ed Hough

D7.4

Minutes of Management Board, General Assembly
and Advisory Board meetings from the 2nd annual
meeting

1 - UKRI (BGS) Ed Hough

WP7- Ed Hough

D7.5

Minutes of Management Board, General Assembly
and Advisory Board meetings from the final annual
meeting

1 - UKRI (BGS): Ed Hough

WP7- Ed Hough

D7.6

Final period reports to the EC

1 - UKRI (BGS) ALL (Ed Hough)

WP7- Ed Hough

D7.7

Project Management Plan

1 - UKRI (BGS): Jan Hennissen

WP7- Ed Hough

D7.8

Data Management Plan

1 - UKRI (BGS): Mary Mowat

WP7- Ed Hough

Deliverable/
Milestone
Number

Milestone

Lead Beneficiary- Author

WP/WP Lead

M1

Agreed metrics for Ethical and Responsible Research
and Innovation

1- UKRI (BGS): Jonathan
Pearce

M2

Collaboration with Third parties initiated

1- UKRI (BGS): Jonathan
Pearce

WP6- Jonathan
Pearce
WP6- Jonathan
Pearce; also WP3Wolfram
Kloppmann

M3

Defined strategies for participatory monitoring

1-UKRI (BGS): Hanneke Puts

WP6- Jonathan
Pearce

M4

Criteria for baseline monitoring defined

2- BRGM

WP3- Wolfram
Kloppmann

M5

Best available well-remediation technologies defined

6- SINTEF AS

WP5- Pierre Cerasi

M6

Stage gate for SECURe continuation

1- UKRI (BGS)

M7

Risk assessment framework agreed

12- TNO

WP7- Ed Hough
WP2- Jens
Wollenweber
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M8

Ethics and integrity assessment of the SECURe R&D
with recommendations

11- UEDIN: Simon Shackley

WP6- Jonathan
Pearce

M9

Advanced tool development plans

1- UKRI (BGS) and also 2BRGM

WP7- Ed Hough

M10

Launch of International Platform of environmental
monitoring for geoenergy projects

1- UKRI (BGS): Jonathan
Pearce

WP6- Jonathan
Pearce

M11

Review of scientific outputs

1- UKRI (BGS)

WP7- Ed Hough
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Wednesday 12 May 2021

 Welcome and introduction (Ed Hough)
This is the final annual meeting for SECURe, with the project ending May 31 2021. The past
year has seen many challenges that were not anticipated, with numerous delays to activities
associated with difficulties in travel and access to field sites, laboratories and face-to-face
interaction with stakeholders severely compromised by the Covid19 pandemic.
The SECURe WP leads made the decision last year not to extend the project- the reason being
that with continued uncertainties related to Covid19, even with 3 or 6 month extensions to the
project, we could likely be in the same situation as we are in now. Many SECURe partners
have experienced issues to complete lab and field work. During final reporting, it is important
that late spend and activities in the project is justified as contributing to the project aims and
objectives.
Against this rather negative backdrop, the consortium has delivered reports and research,
achieved milestones and undertaken dissemination of the research. There are some
outstanding deliverables to finalise; following the end of May, the project will enter the
closure phase, involving the production of the technical report detailing activities December
2019 – May 2021, and financial reports for each project partner.
 Innovation within SECURe
Developing innovative technologies, methods and know-how is a central aim of the SECURe
project. To demonstrate how the project has funded the progression of innovation, 12
monitoring technologies were identified in the original project proposal. Through a series on
interviews with those research groups working on the specific innovations, we have been able
to plot the progress of 10 of these original ideas, which is a great achievement. This progress
is captured in a Milestone report (M10: Advanced tool development plans) and webpage on
the project website: https://www.securegeoenergy.eu/innovations
 Work Package reports:
Work Package 2
In WP2 well integrity, fractures, fault permeability, induced seismicity and water quality impacts
will be evaluated in geological settings typical for CO2 injection and unconventional gas
exploitation. In this context, numerical models that predict leakage and induced seismicity threats
will be produced. Ultimately, this will result in a set of guidelines that permit conducting transparent
and verifiable risk assessments.

Work Package 3
WP3 will develop multi-scale strategies for environmental baseline assessment and operational to
post operational monitoring. Synergies between approaches designed for CCS and unconventional gas
operations will be explored. Emphasis will be on cost-effective monitoring of the whole lifecycle of
both subsurface energy operations.
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Work Package 4
WP4 enhance seal and fracture characterisation by developing state-of-the-art sensors to monitor flow
leaks and geomechanical stresses. Within the scope of WP4, new technologies will be tested to
improve sensor measurement thresholds for toxic quantities that fall below the detection limit of
current state-of-the-art sensors.

Work Package 5
WP5 contributes to the development and implementation of effective remedial and mitigation
strategies for subsurface geoenergy operations. The focus in WP5 lies on near well and far-field
leakage monitoring and seismicity prediction and mitigation.

Work Package 6
WP6 ties together the lessons learned in WPs 2–5 and will result in recommendations on best
practice for maintaining and re-establishing baseline conditions on surface and in the subsurface. It
will also provide models and best practice guidelines for participatory monitoring. WP6 aims to
contribute to the development of commercial CCS and the responsible exploitation of shale gas
reserves in Europe and the dissemination of information on these geoenergy operations to nontechnical audiences such as policymakers and European citizens.

 Advisory Board- comment
We have been fortunate throughout the project to have strong support from the Advisory
Board (comprising industry representatives, regulators, legislators and academia). Their
guidance has been extremely useful in shaping parts of the project. Each representative was
asked to give opinion on the value of effective monitoring of the subsurface, importance of
stakeholder engagement, and to reflect on the main developments in the field over the past 3
years and how this topic is important their activities/balancing Net Zero ambitions with
maintaining commercial activities.


Synthesis- Ed Hough



Thanks – Mike Stephenson, Executive Chief Scientist, BGS
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Thursday 13 May 2021


Good practice- introduction



Good Practice report I session: CO2 storage
Opportunity to discuss the contents of D6.8: “Best practice recommendations for the
environmental monitoring of CO2 storage operations in Europe”



Good Practice report II session: Unconventional Hydrocarbons Extraction
Opportunity to discuss the contents of D6.9: “Best practice recommendations for the
environmental monitoring of shale gas operations in Europe”

 Project reporting and closure
Guidance and advice on necessary actions and required input to successfully close the
project. The project end date is 31 May 2021. We then have 60 days to submit the
technical review report detailing project activities, and the financial reports from each
consortium partner.
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Appendix 2 Minutes of the May 2021 Management Board
meeting

Management Board meeting: May 4 2021, 13.00 GMT (14.00 CET)
Venue
Remote
Present:
Chair: Ed Hough (BGS)
WP2: Jens Wollenweber (TNO)
WP3: Wolfram Kloppmann (BRGM)
WP4: Mateo Icardi (UNOTT)
WP5: Pierre Cerasi (SINTEF)
WP6: Jonathan Pearce, (BGS)
BGS: Karen Kirk (BGS), Jan Hennissen (BGS)
Item
Outstanding actions- see below

Lead
EH/all

Standing items
Update on project status
Management and co-ordination
Subcontracts
Non-work package deliverables
Risk Register
Ethics (WP1)
Data management
Innovation
Project management plan
Final project reporting
Meetings
Progress of webinars: WP6
upcoming conferences
Final General Assembly: 12-13 May 2021
Work package updates and impact of Coronavirus on project delivery

EH

All

Date of next meeting

KLS

All

1. Actions from March 2021 meeting:
a. ACTION: EH will go over the options of presentation at General Assembly: recorded videos or
live meeting. ONGOING
EH will circulate an agenda for comment and circulation. The participation of the Advisory
Board will be sought. UPDATE: 5 members have agreed to speak.
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b. Data management: please continue to inform Mary Mowat about upcoming data releases.
ACTION: please keep reminding researchers during WP meetings to submit datasets to MM. In
case this is necessary, please invite Mary to WP meetings (mmow@bgs.ac.uk). WK is trying to
gather metafiles. Some will be uploaded soon. For the moment capturing information regarding
metadata. Asking deliverable teams to discuss data management with Mary Mowat. ACTION:
all WP leads remind participants to discuss potential data sets for archive with Mary
Mowat.
c. Process of approving deliverable reports. There are very busy months ahead with deliverables.
ACTION: please ensure timely upload so reviews can be performed in the allotted time.
Ongoing
d. Final Project Reporting
Need to compile technical report. Need to do the final financial reporting. Some of these need to
be done in June and July. ACTION: EH to circulate a draft template for the final report,
include section on innovations and formal notes for milestones. [template circulated]
e. Final General Assembly: 12-13 May 2021. Afternoon of 12 May for general project updates.
Morning of 13 May WPs meet. Afternoon 13: session on developing of good practice
recommendations. JP: this was discussed during last WP6 meeting. ACTION: JP to think
about how GA sessions will work in more detail, especially the afternoon of the second day
focused on best practice guidelines. Should it be focused on best practice or broader WP6
package. PC: are we including people from across the Atlantic? In the first afternoon there will
be some reporting on what we have done. EH: May be useful to include some people from the
Advisory Board. ACTION: EH will prepare a draft agenda for comment and circulation.
[draft agenda circulated]
f. Deliverables: Unfortunately 4 project reports (D3.5, D3.7, D3.8, D6.3) were delayed in March
and will hopefully be completed ready for upload in early April. ACTION: Wolfram/Jonathan
to agree reasonable delivery dates for these; ACTION: JMPE to liaise with UEDIN to
confirm status of D6.10.
g. A webinar for WP6 (late May) is being arranged, split between activity related to participatory
monitoring and good practice recommendations from the project. ACTION: JMPE to liaise
with SCCS and identify appropriate content, schedule, speakers etc. Webinar is being
developed with SCCS. Save the date should be going out any day now.
2. Standing items
a. Update on project status Last month of the project.
b. Management and co-ordination- review of outstanding deliverables.
c. Subcontracts. One outstanding issues for isotopic analysis coming out of PS work (BGS). We
will have less data analysed which will be reported.
d. Non-work package deliverables. Update on accreditation of course. JP: no update. ACTION: JP
to report back after contacting BM (UNOTT).
e. Risk Register. Main risk is delivery of last 10 deliverables of the project. NOTE that the final
day of the project (31/05) is a BH in UK. Delays in portal are expected at last day of the
month.
f. Ethics (WP1). Would be nice if we can list how we meet all the ethics demands (data
management, personal data, obligation following H2020 charter and avoid environmental harm)
g. Data management: nothing new to report.
h. Innovation Final updates were not sent to BGS. So the last version of the milestone report is
taken as final.
i. Project management plan: nothing new to report.
j. Final project reporting. JW raised a query that in previous projects he was involved with, this
was mostly activity driven. Explain what was achieved and in which WP/Deliverable. EH
already circulated template for Final Project Reporting. Aside form the project advances,
also impact and there is a section on deviations (mainly because of the pandemic). WK: How
long should it be? In total, the final project report should not exceed approximately 100 pages.
Deadline: project end is 31/05. We then have 60 days to upload financial info and final project
report. According to the PO the project review will occur before the end of the 60 days period. It
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is a possibility to do the technical reporting quite soon after final deliverables go in. However,
financial meeting will have to occur later on.
3. Meetings:
a. EGU was generally a success. ACTION: ALL to submit abstracts and papers where possible
to EH and KLS.
b. Progress of webinars: WP6 (see above in standing items)
c. upcoming conferences. WK: good response during EGU. REMINDER: send presentations
you have done and papers to eh@bgs.ac.uk and klsh@bgs.ac.uk.
d. Final General Assembly: 12-13 May 2021. EH went over the Agenda of the meeting (sent
around to Management Board already). Remark that update of agenda may be necessary.
ACTION: ALL- inform if a WP meeting on morning of 13th is required.
4. Work package updates and impact of Coronavirus on project delivery
a. WP2: JW: We are done
b. WP3 (WK). 5 reports pending. D3.5 is on track to be delivered by the end of the month. D3.6.
No feedback from Pauline and Rob (BGS). D3.7: WK just formatted the whole thing including 3
case studies. It is nearly ready for upload. D3.8: meeting tomorrow with Monika and Connie.
D3.8 is already 100p. EH: please circulate early! Will be circulated by the end of the week.
D3.9: MI: first draft is finished. It would be good to get some input from more than just 1
reviewer regarding data integration. WK: it should be enough for a deliverable. EH: the
deliverable is only on the data platform, so this is sufficient. WK: No major problems at the
moment in the WP. We also finished our webinar with about 40 people. Organisation via SCCS
was great.
c. WP4 (MI): nothing to add to D3.9 (see above). There are some results (Conny and Jim White)
that have no home in any report. EH: two options: first go in final report; second: if it is good
practice, it can go in D6.8 or D6.9. MI: get in touch JP (BGS)? WK: yes, this is the case as well
for WP3.
d. WP5 (PC): we had a meeting yesterday (only Tina and PC there). All finished. Final D5.7 has
been done. More papers in the pipeline on Oklahoma by Thibault. Geus did work on
microbiology and leakage of methane and clogging of cement. Tina will deliver the WP5 results
during the GA. Yukun Ji had his PDRA finish in April and returned to China.
e. WP6 (EH for JP): we will circulate the good practice guidelines ahead of GA. JP is chasing
UEDIN on last deliverables.
5. Date of next meeting. This was the final Management Board Meeting within the project duration.
Meetings are scheduled for final reporting period: 8 June, 6 July.
Remaining deliverables:
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D3.5

Report on state of the art and new
developments for defining the seismic
baseline for gas storage and exploitations 2 - BRGM

3.1.3

D3.6

Report on integrated multi-tracer finger
printing of gas and fluid migration upon
CCS and hydraulic fracturing

WP3- Wolfram
1 - UKRI (BGS)
Kloppmann

D3.7

Guidelines for common strategies in gas
storage and exploitation baseline
assessment and monitoring

15 - GFZ

WP3- Wolfram
Kloppmann

D3.8

Report on long-term post-operational
monitoring of Ketzin (CCS) and Polish
(shale gas) sites

WP3- Wolfram
5 - PIG-PIB Kloppmann

D3.9

Integrated data platform for multisource
multiscale sensor data

WP3- Wolfram
7 - UNOTT Kloppmann

D5.7

Recommendations on how to minimize
damage to cement sheath and
surrounding rock during hydraulic
fracturing and CO2 injection

WP5- Pierre
6 - SINTEF AS:
Cerasi
Pierre Cerasi

6.4.3

D6.10

Targeted educational talks with science
journalists and nonexpert stake holders at
WP6- Jonathan
all levels including the general public
11 - UEDIN: Simon
PearceShackley

6.1.1

D6.3

Best practice recommendations for
implementing responsible research and
innovation for CCS and shale gas R&D

6.1.1

D6.7

Summary of recommendations for
environmental monitoring for geoenergy
WP6- Jonathan
operations in Europe.
12 - TNO: Hanneke
Pearce Puts

6.1.1

D6.8

Best practice recommendations for the
environmental monitoring of CO2 storage
WP6- Jonathan
operations in Europe
1 - UKRI (BGS):
Pearce
Jonathan Pearce

6.1.1

D6.9

Best practice recommendations for the
environmental monitoring of shale gas
operations in Europe

D7.5

Minutes of Management Board, General
Assembly and Advisory Board meetings
from the final annual meeting

WP3- Wolfram
Kloppmann

Jonathan Pearce

BGS-Karen Kirk

30 26/02/2021

Matteo Icardi

BGS-Ed Hough

34 31/03/2021

Jonathan Pearce

BGS-Ed Hough

34 31/03/2021

Jens Wollenweber BGS-Ed Hough

34 31/03/2021

Jonathan Pearce

BGS-Ed Hough

36 31/05/2021

Wolfram KloppmannBGS-Ed Hough

33 30/04/2021

Wolfram KloppmannBGS-Ed Hough

36 31/05/2021

Pierre Cerasi

BGS-Ed Hough

30 29/01/2021

Matteo Icardi

BGS-Ed Hough

36 31/05/2021

ALL

BGS-Ed Hough

36 31/05/2021

ALL

BGS-Ed Hough

36 31/05/2021

ALL

BGS-Ed Hough

36 31/05/2021

ALL

BGS-Ed Hough

36 31/05/2021

3.1.1/3.2.1

3.3.1/3.5.1

3.3.1/3.3.2

3.4

5.3.3

WP6- Jonathan
11 - UEDIN: Simon
PearceShackley

WP6- Jonathan
1 - UKRI (BGS):
Pearce
Jonathan Pearce

7
1 - UKRI (BGS):
WP7Ed Ed
Hough
Hough

7
D7.6

Final period reports to the EC

1 - UKRI (BGS)
WP7ALLEd
(EdHough
Hough)
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Appendix 3 Slides used in the General Assembly May 12
2021 (Item 9)
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