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IEAGHG, the custodians of
the GHGT Conference series,
and Khalifa University
(GHGT-15 Conference host)
are delighted to announce
that the “Call for Abstracts”
for GHGT-15 is now open.
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GHGT-15 Call for Abstracts Now Open!

ghgt-15

Authors are invited to submit an overview of their work in the form of an abstract
against the following main themes:
1. Advances in Capture Technology Development
2. Advances in CO2 Geological Storage
3. CCS for Industrial Sources (non-power) and Hydrogen
4. CCS Technology Assessment, Cost and System Integration
5. CO2 Utilisation for GHG Mitigation
6. Demonstration Projects and Major National and International CCS Research
Developments and Demonstration Programmes
7. Developments in other Storage Options for CO2
8. Energy, Climate Change Policies and CCS
9. Legal and Regulatory Aspects of CCS and Long-Term Liability of CO2 Storage
10. Public Perception and Acceptance of CCS and Communication on CCS
11. Towards Negative CO2 Emissions
12. Transport and Infrastructure Development
Access to the abstract submission portal can be found here (https://ghgt.info/callabstract/) along with full details on how to prepare an abstract. All abstracts
must be submitted by 6th January 2020. Please remember, successful
authors will still be required to submit a full paper of their work prior to
the conference to ensure the correct information is published in the
printed Technical Conference Programme and App.
The Conference will take place in the Abu Dhabi National
Exhibition Centre (ADNEC) on the 5th - 8th October 2020. For
any information relating to GHGT-15, please visit the
website (www.ghgt.info) or email the Conference
Secretariat at: Suzanne.killick@ieaghg.org
We look forward to receiving your
abstract.
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IEAGHG Summer School 2019, by Samantha Neades,
IEAGHG

The 13th annual week-long IEAGHG CCS Summer School was this year hosted by the International CCS Knowledge Centre in
Regina, Canada. This intensive 5 day event covered every aspect of CCS, from capture to storage and from health and safety
to regulations and policy, giving a detailed overview to PhD students and early career professionals chosen to attend. IEAGHG
were delighted to host the School with the Knowledge Centre again, following other successful Schools in Regina in 2016 and
2017.
Speakers from across the world visited the event to provide talks and mentoring to the 39 international students throughout
the week, with 20 different countries represented by these students. On the Wednesday, the students and mentors were
treated to a field trip to the BD3 project, with in-depth tours of the power plant, capture plant and CO2 injection site (the
Aquistore project).
The ongoing School Series Sponsors (UK BEIS, Switzerland, Shell, CLIMIT and Total) were joined this year by local sponsors the
International Brotherhood of the Boilermakers, Innovation Saskatchewan, MHI Japan, Stantec, Graham and PTRC.
Throughout the week, students attended lectures, undertook evening group work and presented posters on their own
research; it certainly was a busy week! Two best posters were selected from the wide range presented; the winner, Viktor
Stenberg (Chalmers University, Sweden) looked into ‘Cost-effective large scale hydrogen production with net negative CO2
emissions’ and in second place, Martijn van de Sande (from the Dutch Enterprise Agency, RVO, The Netherlands) presented his
work on the ‘Design of the Dutch CCS deployment stimulus’.
The group work done throughout the School culminated in presentations on the final day, where groups demonstrated a
range of talents (including songs and interpretive dance!) to educate the audience on their particular topics, before being
questioned about their subject area by a panel of experts. The winning group at this year’s School tackled the topic of whether
CCS has a role in the issue of ‘unburnable carbon’, giving an insightful, intelligent and somewhat comedic look into the issue.
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Image Courtesy of Jodi Woollam (the
International CCS Knowledge Centre)
Representing 20 countries, 40 top Phd, post doc, engineering and policy students
along with 22 mentors and instructors converge in #YQR for a climate mitigation
intensive course on carbon, capture and storage. #CCS
Algeria, Australia, Brazil, China, Finland, France, Romania, Portugal, Germany,
Ireland, the Netherlands, Nigeria, United Kingdom, USA, South Africa, Norway,
Spain, Switzerland, Sweden, Canada.

Mennat Allah Labib (the University of Edinburgh, UK) and Abdul`Aziz Aliyu (the University of Sheffield, UK) won the two ‘Most
Outstanding Students’ award, sponsored by PTRC and the Knowledge Centre. Based on observations throughout the week
by the Expert Mentors in attendance, these two were selected as the winners and won a cash prize along with the offer of an
internship opportunity at the Knowledge Centre in Regina.
IEAGHG would like to express their thanks to the Knowledge Centre for again hosting such a wonderful and well-organised
event, to the mentors and speakers who gave their time to contribute to the learnings throughout the week, to SaskPower for
hosting us at Boundary Dam for our field trip, to our sponsors for the week and to the students whose enthusiasm, hard work
and passion for CCS made this week definitely one to remember!
For more information about the IEAGHG Summer School Series, visit https://ieaghg.org/summer-school, or contact myself
directly at sam.neades@ieaghg.org.
You can also read about his year’s school at the International CCS Knowledge Centre’s website: http://bit.ly/2kNAthS
Blogs from students attending the 2019 School can be found at:
• UKCCSRC - http://bit.ly/2lRKxXA
• Energeia Plus - http://bit.ly/2kFdnKz
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European High Level Conference on Carbon
Capture and Storage, by Tim Dixon, IEAGHG
The Norwegian Government and the
European Commission invited some 300
decision-makers to the European High
Level Conference on Carbon Capture
and Storage (CCS) in the Oslo Opera
House on 5 September 2019. Building on
the growing recognition for the necessity
of increased climate action and the
emerging momentum for low carbon
technologies in Europe such as CCS, this
conference brought together European
Ministers, CEOs, representatives from
key organisations and other key
stakeholders.
It was impressive that Patricia Espinosa,
Executive Secretary of the UNFCCC
gave the opening remarks. She made
reference to the current Hurricane Dorian
in the context of increased frequency
and intensity of extreme weather events,
and that pathways to 1.5C include CCS.

Trude Sundset,
CEO of Gassnova

The Norwegian Minister of Petroleum and Energy Kjell-Borge Freiburgh also set the scene pointing out that all the realistic
scenarios in IPCC 1.5C need CCS. He described Norway’s plans with CCS, and importantly announced the proposal to the
London Protocol on allowing CO2 export for storage offshore, asking for international support to address this, the last
remaining international legal barrier to CCS (see IEAGHG Information Paper 2019-IP11). The Norwegian Minister of Climate
and Environment Ola Elvestuen agreed with his fellow minister on the need for CCS, as part of “taking better care of nature”.
Both the Northern Lights project in Norway and the Netherlands’ Porthos project declared themselves open access for
European CO2.
In that context, the biggest news of the event was the signing of seven MoUs by the Northern Lights project with interested
sources of CO2 in France, Sweden, Ireland as well as in Norway. These are with ArcelorMittal, Heidelberg Cement, Preem, Air
Liquide, Ervia, Fortum Oyj, and Stockholm Exergi. The Norwegian government said the industry’s commitment would be
crucial for it to decide on whether to invest in the project, which aims at capturing and storing up to 5 million tonnes of CO2
from various industrial sites onshore. “The signing of the MoUs are the right step in that direction,” Norway’s Oil and Energy
Minister Kjell-Boerge Freiberg said. “You’ve shown that a larger CCS network in Europe is possible.” The final investment
decision is expected in 2020. At the end of 2019 the project will drill an exploration well in the Johansen formation
under licence EL001.
Mechthild Wörstdorfer of the IEA presented their assessment on decarbonising the industrial sectors of
cement, iron and steel, and chemicals, where CCS is needed to play some 24% of the mitigation to 2060,
second only to efficiency improvements.
The event concluded with a discussion on financing CCS projects, by the EC Innovation Fund, EIB
and OGCI. Trude Sundset, CEO of Gassnova, wrapped-up with “I hope everyone leaves the
conference feeling a little wiser, a little smarter and a lot more optimistic”.
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Patricia Espinosa on the Road Towards 2050 –
European Collaboration on CCS
Original Source: https://unfccc.int/news/the-road-towards-2050-european-collaboration-on-ccs

On the 5th September, UN Climate Change Executive Secretary Patricia Espinosa spoke at the European High Level Conference
on Carbon Capture and Storage (CCS) in Oslo, organized by the Norwegian Government and the European Commission and
attended by European Ministers and industrial leaders.
In her speech, she stated that climate change is moving faster than we are, and that we’re on pace for a 3 degrees Celsius
temperature rise or more, a scenario, that “will profoundly and negatively impact on the global economy. This is why we need
to take action to address it – nations and businesses working together.”
While CCS is an exciting set of technologies offering opportunities to reduce emissions, she said, we should consider them as
part of a combination of tools that include land, air and fresh water. “Carbon capture and storage is not a destination, but a
transition from our current fossil fuel dependent reality to a climate-neutral future by 2050,” she said.
The full speech can be viewed here: https://unfccc.int/news/the-road-towards-2050-european-collaboration-on-ccs

Positive Developments on the London Protocol’s
Export Amendment, by Tim Dixon, IEAGHG
IEAGHG has been reporting to our members from the London Convention meetings (the global treaties that protect the
marine environment) for over twelve years by attending and reporting by Information Papers and blogs. As a reminder, a
CCS amendment to the London Protocol was approved in 2006 and came into force in 2007 to allow CO2 storage in subseabed formations. A further CCS amendment was approved in 2009 to remove the prohibition on export of CO2 for
geological storage. The detailed work on the guidance on export of CO2 and transboundary CCS was completed
in 2012 (see IEAGHG Information Papers 2013-IP26 and 2014-IP19). However, for this 2009 export amendment
to come into force, two thirds of the now 51 Parties to the London Protocol need to ratify the amendment
(ie 34). In terms of ratification progress, this has been extremely slow, with just 6 countries ratifying
(Norway, UK, Netherlands, Iran, Finland and Estonia) over the ten years since, whilst the number
of Parties has grown by 14 over the same period. This means there remains this legal barrier
to exporting CO2 from one country to another for offshore storage projects.
In 2011 the IEA produced a Working Paper “CCS and the London Protocol: Options
for Enabling Transboundary CO2 Transfer”, with IEAGHG input. These legal
options have more recently been presented and discussed at the
3rd Offshore CCS workshop in June 2018 (IEAGHG Report
2018-TR02) and at GHGT-14 session 11C.
Greenhouse News No. 135
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The good news is that, after extensive research and preparation, there is now a formal proposal from Norway and the Netherlands
to use one of these legal options, and this is being proposed to the 2019 London Convention meeting (7-11 October 2019) (known
as LC41). This proposed option is a “Provisional Application” of the amendment between countries who have ratified and desire to
use it. This would allow them to proceed in exporting CO2 to a secure offshore geological storage site, following the requirements
and permit conditions described in the London Protocol’s guidance documents so as to ensure the protection of the marine
environment. The motivation for proposing this now is that the Northern Lights project in Norway is seeking CO2 from sources in
other European countries (see earlier article in this newsletter on the MoUs recently agreed).
Under the CCS agenda item in this LC41 meeting, IEAGHG will give our usual update on activities and relating to offshore CCS,
including the STEMM-CCS project and the 4th Offshore CCS workshop. These are summarised and provided in IMO paper LC 41/
INF.3. So there will be a lot of CCS information to support the discussions on the Norwegian and Netherlands proposal.
For public information on the overall London Convention and Protocol is available at http://www.imo.org/en/OurWork/Environment/
LCLP/Pages/default.aspx , and the Norwegian and Netherlands proposal is available as document LC41/6 under IMODOCs “Public
Account”. Also more detailed information on the proposal from Norway and the Netherlands is available from IEAGHG Information
Paper 2019-IP11.

Monitoring Network and Environment
Network meeting, by Tim Dixon, IEAGHG
The University of Calgary hosted the IEAGHG
Monitoring Network and Environmental Research
Network Combined meeting over 21-22 August.
This proved to be one of the most popular IEAGHG
network meetings, with over 80 attendees from 9
countries.

Drawing Conclusions
(Photo Courtesy of the
University of Calgary)

The meeting was designed to cover the following
themes: developments in sensing ; lessons
from managing field projects; uncertainty in
quantification; monitoring for EOR compared with
deep saline formations; fall-back plans; new
case studies with real data; environmental
impacts of monitoring and stakeholder
engagement; up-well leakage; and
monitoring
post-injection
for
closure.
Of particular note were the first results from the STEMM-CCS project’s controlled release experiment
in the North Sea. This showed that a range of monitoring techniques were able to detect the
small-scale release of CO2, including small rapid changes in pH, and were able to quantify the
amounts of CO2 reaching the water column. This ability to now potentially quantify CO2
seepage offshore was an impressive achievement recognised by the meeting. This
experiment again showed that only a small percentage of the CO2 escapes
the sediment to the water column, much of it is caught by dissolution
within the sediment, an important characteristic for seepage
scenario planning.
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Meeting Attendees (Photo Courtesy
of the University of Calgary)

Two group exercises were undertaken, many thanks to Sue Hovorka. One was to consider fall-back plans in the event of
unexpected challenges in operational situations, and one to consider long-term post-injection monitoring. Both proved
stimulating and thought-provoking for participants. Also in terms of post-injection monitoring, the Shenhua project in China
was interesting to see the requirements there. The Tomakomai project again provided useful experiences in relation to projectand stakeholder-management in the event of natural earthquakes which they have experienced.
As usual at IEAGHG Network meetings, key conclusions and messages were drawn, and recommendations were made. One
message was an appreciation of the need for sites such as the CMC Research Institute’s Field Research Station (visited during
the meeting) to allow R&D and testing of new monitoring techniques on a real CO2 injection within the freedom of a research
environment. The concluding high-level messages noted the great developments in marine and terrestrial sensing, particularly
with quantification. Also the participants recognised the challenges arising from some regulations on requiring prescriptive
long-term post-injection monitoring, which, however, should be risk-based and achievable with reliable tools, and noting
that the objectives may be quite limited.
Thank you very much to our host, Don Lawton and his colleagues at the University of Calgary, and to the sponsors, for
enabling this productive meeting on the latest developments in monitoring. More information will be available on
the IEAGHG Networks webpages, including presentations, and an IEAGHG report of the meeting will be produced.
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Fault
workshop – University of Calgary, Friday
rd
23 August, 2019, by James Craig, IEAGHG
Faults are naturally occurring structures within the subsurface where there has been dislocation between adjacent rock
formations. They can be a few metres to several kilometres in length and can have fracture zones of variable width from a
few meters to 10s of meters. Evidence from the petroleum industry shows that they can act as seals or conduits for fluid flow.
These structures can present challenges for the development of storage sites where permanent long-term retention of CO2 is
paramount.
Field research aimed at improving the understanding of CO2 and fluid movement in or along faults has now been initiated.
There are currently a series of controlled release experiments in preparation, or in progress, at a number of sites in Australia,
Switzerland and Italy which have been designed to investigate how CO2 and other fluids behave in fault zones. Naturally
occurring fluid flow along or up faults has also been the subject of observational research. The controlled release experiments
are:
• CO2CRC Otway shallow fault experiment – Geoscience Australia
• A Controlled CO2 Release Experiment in a Shallow Fault Zone - CSIRO In-Situ Laboratory Project, Perth, Western Australia
• CO2 leakage experiments at the in south-west Sardinia, Italy – Sotacarbo Fault Lab
• Fault Slip Experiment at the Mont Terri test facility – Lawrence Berkeley National Laboratory / ETH Zurich
To explore the challenge presented by faults, and their associated fracture systems, Geoscience Australia proposed a workshop
on this important topic. This led IEAGHG, in conjunction with the University of Calgary, to organise a one-day workshop in
the Canadian city in August 2019. The objective of the meeting was to discuss the significance of faults and progress with the
series of controlled release experiments. The gathering brought representatives from the petroleum industry, academia and
research institutes into a unified forum. Topics included a review of fault architecture, experimental fluid injection research,
geomechanics and modelling. Many of the controlled release projects are still in development and site characterisation stages
but offer interesting prospects in terms of fluid migration behaviour in faults and associated fracture zones. It is also clear
from the meeting that good site characterisation of faults, and pressure management, can be used to control fluid migration.
With ongoing research there is plenty of scope for further discussion and evaluation of faults at future network meetings and
workshops.

The CaMI (Containment and Monitoring
Institute Research Site), Tuesday 20th August
2019, byJames Craig, IEAGHG
In 2015 the University of Calgary established the Containment and Monitoring Institute Research Site (CaMI) research site
near the town of Brooks in southern Alberta to test different monitoring techniques that are capable of detecting the
presence of CO2 in the subsurface. In August 2019 delegates to the IEAGHG Monitoring and Environmental Research
Networks Meeting, and delegates from the Fault Workshop, visited the location and were given a detailed briefing on
the different investigative techniques deployed at the site.
Controlled releases of CO2 will be used to evaluate different monitoring techniques. As the subsurface is not gas
saturation at this location, and the landscape is flat and unobstructed, the site is ideal for testing different
monitoring techniques. Once fully operational CO2 will be injected into a reservoir at around 300m.
The objective here is to track the CO2 as it migrates away from the injection point. Comparison
between pre-injection baseline conditions and subsequent CO2 release will enable researchers
to study how CO2 migrates through the stratigraphic horizons.
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Geophysical techniques deployed at this site include an infra-red laser detection
system that is capable of trace atmospheric green-house gas analysis
such as methane and CO2. Other techniques include convention
seismic refraction and reflection using surface arrays of
geophones, downhole vertical seismic profiling using
a surface vibration source, and passive
seismic monitoring to record
background
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natural and induced seismic events. An electro-resistivity survey is being conducted in parallel to the surface geophysical
survey which provides an excellent comparative assessment of both techniques. Geochemical fluid analysis is also in progress.
One potentially exciting technique is the use of naturally occurring noble gases present in the ground water and the delivered
CO2. Sophisticated isotopic analysis can provide a background signature of both fluids. Results clearly show that the injected
CO2 is geochemically distinct enabling its present to be detected without the use of added tracers.
Baseline surveys have already been conducted and controlled releases of CO2 are about to begin. Research results may take
a year or so but will be of great interest. IEAGHG will be keeping a close eye on developments and at this, and other sites.
Moreover, the resultant scientific investigations at CaMI will be the subject of monitoring network meetings and conferences
including GHGT.

Clean Energy Ministerial Advances CCUS;
Announces Collaboration with OGCI, by Juho
Lipponen, Initiative Co-ordinator

The Clean Energy Ministerial CCUS Initiative organised a well-attended side-event at the 10th Clean Energy Ministerial meeting
hosted by Canada in Vancouver on 29 May. Senior representatives from government, industry and the finance sector came
together to discuss the role that CCUS could play and the ways to accelerate investment. Representatives from the finance
sector reiterated their general interest in investing in clean energy, including CCUS.
However, there was a strong call for conducive policy frameworks and for strong public-private collaboration to make CCUS
projects profitable. Participants also heard from the IEA Executive Director Fatih Birol, who stressed that 80% of global primary
energy is still from fossil fuels and that the global energy mix has not dramatically changed in over 30 years. Therefore CCUS
will be critical in abating emissions from the persisting use of fossil fuels.
At the Vancouver event, the CEM CCUS Initiative and Oil and Gas Climate Initiative OGCI announced their intention to
collaborate to accelerate CCUS. The collaboration aims at advancing key hubs and projects in CEM and OGCI countries and
beyond as relevant. Further announcements will be made during the OGCI CEO event on Monday 23 September in New
York City, during the UN Climate Week.
The Netherlands joined the Initiative in July, becoming the eleventh full Member country alongside Canada, China,
Japan, Mexico, Norway, Saudi Arabia, South Africa, United Arab Emirates, United Kingdom and United States.
For further information on the CEM CCUS Initiative, please contact the initiative co-ordinator Juho Lipponen
(juho.k.lipponen@outlook.com).
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News from ACT (Accelerating CCUS Technologies
Programme), by Ragnhild Rønneberg, coordinator of ACT, The
Research Council of Norway & Brian Allison, UK partner in ACT, BEIS

Twelve new projects covering several aspects within the CCUS field have recently been granted funding with a total of €31M
from the ACT consortium. These projects are being kicked off during this autumn.
ACT is an international initiative based on the Horizon 2020 European Commission funding scheme. Its aim is to accelerate
and mature CCUS technologies by making available funds for transnational research and innovation activities/projects. The
ACT Calls addresses the technological, environmental, social and economic challenges required to accelerate CCUS in several
sectors.
With two successful Calls and projects underway, the ACT partners have established themselves as a new multinational
funding scheme for research and innovation dedicated to CCUS.
Good results are already underway from the eight projects granted funds in 2017. The projects are addressing issues of
relevance to the industry at a national level and in an international context. A few examples of success:
1. The ACT ACORN project. The first of the eight ACT1 projects to finish. Extensive research into several pivotal areas found
that:
• The UK’s existing North Sea oil and gas transport infrastructure coupled with an impressive natural CO2 storage
resource offers significant benefits and value.
• Careful screening around just three strategically important pipelines reveals at least 16 suitable storage sites, with the
most promising two potentially providing a storage resource for over 650 million tonnes (Mt) of CO2, which could be
in use from as early as 2023.
• The deep-water port at Peterhead can import CO2 by ship from the UK and Europe. With a maximum throughput of
16Mt of CO2 annually, this facility could enable carbon capture in many other regions around the UK and the North
Sea.
• This early start to decarbonising high-emitting regions can then be expanded in a phased and low-cost manner
through the use of this national and European CO2 CCS network.
• The reuse of legacy oil and gas infrastructure as part of the Acorn CCS project will save around £648 million compared
to the cost of new build. This brings a significant saving to the taxpayer in decommissioning alone. [Info: Infrastructure
reuse and decommissioning]
• Decarbonisation of the UK gas grid – for heat and transport – is possible by producing hydrogen from natural gas with
CCS at St Fergus, where 35% of all UK natural gas comes onshore.
• Citizens in high-emitting industrial areas look to governments to enable a just transition from a fossil-fuel based
economy to an environmentally sustainable future.
• In all three life cycle assessment scenarios (overall carbon footprint) the Acorn CCS project is predicted to bring major
carbon reductions and lower the impact of greenhouse gases on health and ecosystems.
• Knowledge derived from the ACT Acorn project will be invaluable for similar developments in other North Sea regions
and further afield where legacy oil and gas operations are in place.
2.
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The ACT projects Elegancy, Align-CCUS, Pre-ACT and ECOBase collaborate with other CCUS initiatives,
and recently presented their results and developments with special relevance for energy, environmental
and climate policy at the EU CCS Storage Research Projects Science-Policy meeting in Brussels on
10 September 2019. The workshop participants ensured dissemination between parallel projects
and discussions on important topics needed to be solved to push the projects forward and
to ensure commercial relevance, the avoidance of overlaps and the bridging of gaps. The
plenary discussions emphasized the need to increase focus on research on law, policy
and public acceptance. Further, an important topic that was discussed was how
the approach to risk and the communication and public engagement in
relation to such risk could affect full-scale deployment of CCUS, both
nationally and on an European level. Such joint initiatives within
a specific topic of the CCUS-chain is very valuable and
addresses the way for deployment of European
CCS in a foreseen able time.
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3. The ACT projects comply well with the SET Plan implementation Research priorities, Action 9.
a. R&I Activity 1: Delivery of a whole chain CCS project operating in the power sector (target 1). E.g ALIGN complies to
this target
b. R&I Activity 2: Delivery of regional CCS and CCU clusters, including feasibility for a European hydrogen infrastructure
(targets 2,3,10), e.g. Elegancy and ALIGN
c. R&I Activity 3: EU Projects of Common Interest for CO2 transport infrastructure (target 4) e.g. ACORN
d. R&I Activity 4: Establish a European CO2 Storage Atlas (target 5) – none ACT projects yet.
e. R&I Activity 5: Unlocking European Storage capacity (target 7) e.g Pre-ACT, DETECT and ECOBase (in South East Europe)
f. R&I Activity 6: Developing next-generation CO2 capture technologies (target 6) e.g GASTECH and 3D-CAPS
g. Activity 7: CCU Action (targets 8, 9). e.g. ALIGN
h. R&I Activity 8: Understanding and communicating the role of CCS and CCU in meeting European and national energy
and climate change goals (target 10). All ACT projects.
4. The 7 running projects from ACT1 will deliver their results in 2020.
What is ACT - and Who are We?
ACT is a fit-for-purpose, partner-driven, flexible, and an easy-to-join multi-national funding scheme that serves our ambition
to make CCUS a commercially viable climate mitigation technology. The first round of ACT funded eight high quality CCUS
projects and the second will fund twelve projects with €36M (43USD) and €31M (37USD) of grant respectively. A third Call is
being planned mid 2020.
Nine European countries started this collaboration and ACT has expanded its collaboration - beyond Europe with USA included
in the consortium since June 2018, and The Nordic Energy Research as partner since June 2019. We continue to welcome
partners in this truly international collaboration.

The ACT partner countries are: France, Greece, Germany, The Netherlands, Norway, Romania,
Spain, Switzerland, Turkey, United Kingdom, United States of America and the Nordic
Energy Research (NER, which is the platform for cooperative energy research and policy
development under the auspices of the Nordic Council of Ministers, covering
Iceland, Sweden, Finland, Denmark and Norway).
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Knowledge Sharing
ACT’s annual Knowledge Sharing Workshop will this year take place in Athens, hosted by the Greek ACT partner GRST (Ministry
for Development and Investments/General Secretariat for Research & Technology). On 6 November there will be a workshop
open for stakeholders and all interested in learning more about ACT outside ACT. If you are interested in participating please
send us your name/address and we will add you to the participant list if there still are available seats.
New Partners are Welcome
ACT has become a well-known instrument for CCUS and we will continue welcoming new partners to participate in the
further development of ACT Calls and strategic actions for CCUS deployment. The requirement for joining ACT is that you are a
funding body (program owner or program managers) or a Ministry can contribute with funding for future transnational Calls.
Taking part in ACT will enable funding for transnational research and innovation projects and have an impact on the
implementation of this technology in a variety of industries. Along with this, the knowledge sharing taking part between R&D
institutions, industry and policy makers are of great benefit for all partners.
Stay Informed – Make Contact
ACT, coordinated by The Research Council of Norway, is a collaboration of research and innovation funding organisations.
Information on Calls and projects being funded are available at the ACT web site www.act-ccs.eu
Questions can be addressed to the ACT coordinator at the Research Council of Norway:
Ragnhild Rønneberg (rr@rcn.no). The website details your national contact point.

Challenge what you know about Climate Change
and CCS, by MennatAllah Labib & Mathieu Lucquiaud, the University of
Edinburgh

The University of Edinburgh has developed a free five-week massive open online course, or MOOC, explaining carbon capture
and storage (CCS), a technology that can provide a long-term solution to protecting our atmosphere from an excess of carbon
dioxide (CO2). The course has run twice already and is planned to run again in conjunction with the COP25 climate talks in
Chile towards the end of this year.
The first time this online course ran in early 2018, it attracted over 3000 people from 142 countries, illustrating the appetite for
its content and insight. The second run saw a further 1500 people from 114 countries sign up.
The third run of the course will cover various areas, including:
• how CCS can protect the atmosphere from an excess of CO2;
• the uniqueness of CCS in complementing other low-carbon technologies;
• the potential to make fossil fuels “safe to use” in the context of the Paris Climate Change Agreement of 2015;
• sectors of the global economy where CCS can contribute to deep reductions in emissions;
• the scientific principles of climate mitigation technologies;
• how CCS can unlock carbon-negative solutions, which will be needed before mid-century;
• key elements of geology for the safe, permanent storage of CO2;
•
the international state-of-play and scale of the industry in the 21st century.
You can have a look at the archived course here, as the materials are still available online. Alternatively, you can
wait for the re-run of the course that will take place soon, which will provide you with support from experienced
tutors and will allow you to engage with others in online forums. On completing the MOOC, there is the
option to obtain a Verified Certificate.
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A more personal experience with the MOOC
During the first run of the MOOC, I enrolled as a student. I wanted to start a career in
CCS. I’m a sustainability enthusiast and I’ve always been interested in learning about
sustainable technologies. Admittedly biased, I really learnt a lot from the MOOC,
about CCS and the challenges that our societies face to decarbonise. It
was a more fun way to learn about something I am so passionate
about. In fact, I learned so much that, by the second run of
the MOOC, I became a tutor on the course and was
moderating forums and interacting with
new learners.
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Discovering all the reasons people had
for taking the MOOC was one of the
most inspiring experiences of my life.
There were deeply moving reasons,
such as a grandfather who wanted
reassurance that his grandchildren
will be safe from global warming, and
schoolchildren who wanted to feel
safe. From the professionals in the
energy and the oil and gas sectors
who wanted to start a change in
their various workplaces, through the
schoolteachers who wanted to learn
more about CCS and climate change
so that they could teach it to their
students, to the decision makers and
members of the general public who
wanted to educate themselves on CCS so that they could make and influence better decisions.
Every single participant came with a heartfelt motivation and left us with countless reasons to reach even more people and
spread CCS knowledge to the wider public.
The truth is that everything we do has an impact on the planet, and everything that happens to the planet has an impact on all
our lives. So, whatever reason you may have to consider doing this course, whatever background you have – and that doesn’t
have to be scientific – or whatever you plan to do with the knowledge gained, I can assure you that you will find the MOOC to
be fun, engaging, and eye-opening.
For more information:
Dr. Mathieu Lucquiaud: M.Lucquiaud@ed.ac.uk
MennatAllah Labib: M.M.A.Labib@sms.ed.ac.uk

Press Release: Global Storage Regulations
Reviewed in New CCP Report
Increased CCS policy confidence and a growth in regulatory
regimes for CO2 storage worldwide are among the key findings
of a new report published by CCP (CO2 Capture Project).
The Survey of CO2 Storage Regulations report looks at
selected recent developments in regulations for CO2
storage projects globally - with particular emphasis on
key developments, outstanding issues and gaps that
might help or hinder commercial success of CCS. It
finds that regulations for CO2 storage are not consistent, with various disparities in the treatment of long-term
liability and post-injection monitoring requirements. Despite this, there are some areas - such as the need for
proof of financial ability to cover potential liabilities and public engagement - which are, on the whole,
being approached in a similar way.
Overall growth in CCS policy confidence is reflected in the development of new regulatory
frameworks - such as for tax incentives provided by the Internal Revenue Service’s 45Q
provisions in the United States. Also, in the growing ambition of certain countries
regarding CCS – for example the UK, which has created the CCS Council and
CCUS Cost Challenge Taskforce with the aim of making CCS economically
feasible.
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The report looked at regulations from the USA, Canada, the EU, the UK,
Netherlands, Norway, Indonesia, Japan and Australia. These included regulations
for permitting and for qualifying CO2 storage projects for incentives. The focus
was on CO2 storage projects relevant to oil & gas as well as other industries.
A detailed comparison was undertaken of five different regulatory frameworks
that best address the key regulatory issues:
• EPA UIC Class VI Well Permits • California LCFS
• Alberta CCS Regulatory Framework Assessment recommendations
• EU CCS Directive
• Australian Offshore Petroleum Amendment
Arthur Lee, CCP4’s Policy & Incentives Team Lead, comments: “With the
momentum for CCS growing, the publication of this new report from CCP is
timely. Storage of CO2 is an area where complete confidence is required and
the growth in regulations across the world is an indicator of how importantly
CCS stakeholders view this.” The full report is available to download at www.
co2captureproject.org.

Update on the 45Q Tax Credit as an Incentive
for Deployment of CCUS in the United States,
by Richard A. Esposito, PhD, Southern Company

The Section 45Q tax credit (“45Q” or “the credit”) has been hailed by many as the single most compelling incentive for the
wide-spread commercial deployment of CCUS technologies, to date, in the United States. As opposed to a carbon tax that
“discourages CO2 emitting activity”, Section 45Q “encourages CO2 reducing activity”. It provides a tax credit for CO2 storage
or utilization to taxpayers that capture CO2 at a “qualified facility” and dispose of the CO2 in “secure geological storage,”
or use the CO2 in other approved ways. 45Q is significantly different than cooperative agreement grants or a carbon tax
which is imposed on emissions of greenhouse gases. A direct carbon emission taxation system is currently applied in several
European countries, such as Sweden, the Netherlands and Norway, and including several states in the United States such as
with California with its Low Carbon Fuel Standard (LCFS).
The United States Department of the Treasury (“Treasury” or “the Department”) recently concluded a comment period for
the Section 45Q tax credit. Ninety-eight separate entities submitted comments received by Treasury. The Department
sought comment on 10 specific issues that it deemed relevant to the implementation of the credit, while also allowing
for general comment. All comments are currently posted for public review. Several organizations have been very
engaged in responding with comments to Treasury such as the Energy Advance Center (EAC), the Carbon
Utilization Resource Council (CURC), and the Carbon Capture Coalition (CCC). Approximately 57 comments
were received on how to define “secure geological storage”; 46 comments on how “utilization” of CO2
should be defined and facilitated; 33 comments on authorizing use of ISO 27916 to demonstrate
“secure geological storage” in EOR; 29 comments related to a role for the States in verification
or certification that CO2 is sequestered; 20 comments on transparency in demonstrating
sequestration; 3 comments on reporting and recordkeeping; and 20 comments on life
cycle emissions and analysis.
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An assessment of all the comments reveals a fairly large consensus on
many issues related to how the credit can be improved. Currently
Treasury is in the process of assessing all the comments
in cooperation with the Environmental
Protection Agency (EPA), the
Department
of

Energy (DOE), and the Department of Interior (DOI) – within DOI, primarily the United States Geological Survey (USGS). One
issue with strong consensus, for example, is the concern over the December 31, 2023 date by which construction must
commence. From and industry perspective, this date significantly limits access to the credit due to the short time frame left to
initiate a project. Some suggest that Treasury potentially has the authority to extend the date 2 years to December 31st, 2025
as implementation has taken two years to complete. To further extend the deadline will require bipartisan legislative action.
Some advocates would like to see the deadline go as far as 2032 or beyond. These dates help support corporate carbon
reduction goals through 2050 notwithstanding future carbon regulation.
Some specific comments were related to what exactly constitutes secure geologic storage, especially in the case of storage
via EOR. Most comments supported keeping the existing pathways forward for supported requiring subpart RR reporting,
regardless of whether CO2 is being injected for “dedicated” storage or for EOR. A main thrust was that Treasury should recognize
the new ISO 27916:2019 (CO2 storage via enhanced oil recovery) standard as is as a mechanism to enhance data collection,
transparency, and accessibility in a manner that is aligned with state mineral property and natural resource conservation
laws, as well as accepted industry practices and commercial arrangements. The ISO Standard generally had good support,
but opinions varied on the process of implementation of the ISO plan and the need for transparency with the site-specific ISO
plan for a given EOR flood and the need for third-party auditing. Concerns over who would audit and what would exactly be
audited were brought forward.
Regardless how the final rule comes out, the revised Section 45Q tax credit already has led electric utility companies to
reexamine their business plans to assess the value of the tax credit compared to: (1) the cost of CCS; (2) the ability to monetize
the tax credit with a third party; and (3) how the tax credit would likely increase electricity generation at an EGU. Modeling
efforts have shown that the tax credit goes a long way to offsetting the costs of CCUS in the utility sector. Based on this
assessment, it is unlikely that someone could currently be cash positive with the credit currently limited to 12 years but
extending the credit could result in CCUS being cost neutral for a company who deploys it. Also, if choosing to sell CO2 for
EOR, a very high price of crude oil approximating $100bbl could drive revenue for CO2 coupled with 45Q as a cost positive
scenario. An interesting business model would be to collect the tax credit and the value of CO2 purchased for EOR and
when the tax credit runs out continue to sell CO2 for EOR as a revenue stream from operations. Needless to say, the credit
does result in a significant cost offset in net costs for CCUS deployment. For example, given a 400Mw plant, retrofitting an
existing coal-fueled power plant with CCUS results in net revenues of capturing CO2 with the credit of approximately $1.1
billion with costs of capture, transportation and storage likely being in the range of $1.18 to $1.28 billion. On the other hand,
installation of CCUS on new and existing natural gas-fueled power plants, at the same scale, could realize net revenues of $340
million with costs of capture, transportation and storage in the range of $500 to $510 million. Given limited information on
retrofitting existing natural gas-fueled power plants, additional incentives as well as more rigorous cost estimates are required
to evaluate this CCUS option.
The real potential in the tax credit lies in what it can unleash for CCUS going forward, even if overall profitability from deploying
it is low. Capture and utilization technology is at the point in its development lifecycle that it needs commercial application
to advance. 45Q-backed projects will unleash organic technological development that is difficult to achieve through grant
programs alone. Additionally, these projects will create business model innovations, and allow companies to identify and
solve legal and regulatory barriers that impede the wider adoption of CCUS as a CO2 mitigation option. Other industries that
are not familiar with CCUS, such as institutional investors and the insurance industry, will increase their familiarity with CCUS.
This will have the net effect of creating a wider and richer decarbonization industry.
Finally, CCS research and development investments – including at the National Carbon Capture Center and Test Center
Mongstad, and through the U.S. DOE/NETL CarbonSAFE program - have made significant progress in understanding
and reducing the costs and risks of CO2 capture and storage. Further actions seem necessary, however, for CCS to
become obviously cost effective - even with the valuable incentives provided by the improved version of the
Section 45Q tax credit.
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IEAGHG Technical Reports and Reviews
Published since June 2019
2019-05 CCS in Energy and Climate Scenarios

Integrated assessment models (IAMs) quantify the
interactions and trade-offs between societal demands for
energy, economic, and environmental services, using a
systems approach. These systems are typically the energy
system, the economy, the earth-land system, the water
system and atmospheric climate system, although every
IAM does not necessarily include all these systems and
have varying degrees of completeness or complexity.
The mathematical approach underpinning each IAM can
vary across the models. Classifications include whether a
model’s equations finds a partial equilibrium or general equilibrium between supply and
demand, whether or not the model is attempting to optimise or simulate, the range of
sectors included in the model, the treatment of discounting of costs, the temporal resolution
and treatment of foresight; all of these influence the model dynamics and responsiveness in
differing ways. Each IAM has its own strengths and weaknesses. Some industry medium-term models based on econometric
simulation techniques describe their analysis as outlooks, implying a level of forecasting accuracy, while most research longterm IAMs do not claim to have forecasting capabilities as the future is too uncertain, and instead gain insights by describing
sets of potential futures under scenario analysis covering a broad range of uncertainty in input assumptions.
CCS is represented in most IAMs and plays a key role in a large number of energy and emissions scenarios. While IAMs often
align on high level messaging about the value and need for CCS, the actual role, impact and applications (e.g. power vs
industrial, coal vs gas, CCS vs BECCS) vary considerably. Due to the nature of scenario making, the input data, background
calculations and assumptions are not always presented in a clear and transparent way together with the results. This can result
in confusion and a lack of appreciation of the value of CCS (in both general and specific applications) within the energy sector,
e.g. with manufacturers, policy makers, regulators and the general public. Inaction or inappropriate action is often the result.
It is also important to note that, while global results are often presented, for most policy makers it is the projections for
countries and regions that are most meaningful. Thus the geographical granularity that underpins any particular IAM is of
crucial importance. In many IAMs, this is not adequately addressed.
The aim of this study, undertaken by a consortium comprising University College Cork (study lead), Imperial College London
and the University of Oxford, is to provide insight as to why the projections and outcomes for carbon capture and storage
might differ among a selection of the more influential IAMs, by exploring the assumptions, background calculations and input
data. The purpose of the study is to provide a transparent approach to understanding model results. It is not the intention
of the study to advocate particular scenarios.
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2019-06 Proceedings of the 6th CCS Cost Network

discussion and study.

The sixth meeting of the CCS Cost Network Workshop was
held on March 19-20, 2019 at the Electric Power Research
Institute (EPRI) headquarters in Palo Alto, California, under
the auspices of the IEA Greenhouse Gas R&D Programme.
The purpose of the workshop is to share and discuss the
most current information on the cost of carbon capture
and storage (CCS) in electric utility and industrial process
applications, as well as the outlook for future CCS costs
and deployment. The workshop also seeks to identify other
key issues or topics related to CCS costs that merit further

As in past workshops, Day 1 was devoted to a plenary session addressing four general topics.
Each session included two or three invited presentations, followed by a discussion among
workshop participants. The second day began with a fifth plenary session topic, followed by
three parallel breakout sessions pursuing selected topics in more detail. Reports of the breakout groups were presented in a
final plenary session, followed by general discussion of lessons learned and planning for future events.
This document presents brief summaries of the five plenary session topics, together with the full set of presentations by
invited speakers. The proceedings of this and all previous CCS Cost Workshop are available online from the IEAGHG website.

2019-08 Proceedings of Workshop on Representing CCUS in Energy Systems
Models

The USDOE’s Office of Fossil Energy convened a workshop
on 17-19 October 2018 in College Park, Maryland, USA,
to provide a forum to review and exchange the latest
understanding of CCUS and to improve the modelling
approaches and representation of CCUS in energy systems
models (ESMs) and Integrated Assessment Models (IAMs).
This was the second workshop on this theme, following
a previous workshop also hosted by US DOE-FE on 3-4
April 2017 in Washington DC, USA. This second workshop
was designed to grow and expand the number of research groups with expertise in upto-date modelling of advanced fossil technologies and related market impacts, including
application of US National Energy Technology Labs (NETL) cost and performance baseline
data and CCUS expertise, tax implications of 45Q, EOR market feedback and information
on international markets. It also sought to create a community of practice and to link CCUS
technical experts with modellers and analysts.

The workshop attracted CCS technology experts, CCS data providers, CCS process engineers and relevant stakeholders,
together with ESM and IAM modellers from policy, industry and academia. The attendees were largely from the USA, all
of whom had been studying CO2 capture, utilisation and storage. Accurate data provision was the core issue echoed at
this workshop, repeating one of the outcomes from the April 2017 workshop. Data flow from CCUS technical experts
to process modellers and onwards to energy systems and integrated assessment modellers is the mechanism that
joins these communities of researchers and analysts. It is critical that the transaction cost between CCUS and
modellers is reduced. While NETL’s recent release of new baseline process model databases was identified as a
way of bridging this gap, some modellers lacked the expertise to interpret and appropriately utilise the data,
illustrating the importance of dialogue between technologists and modellers. Many models still lack
the capability to address fiscal implications of 45Q policy, or to represent the temporal dynamics of
partial load CCS plants and the resultant variable capture rates from CCS plants.
There were many expressions of interest in holding similar workshops. Considerable work
remained to develop an effective network and to establish a robust community
of practice that extended from technical research to integrated analysis
capabilities. IEAGHG are working with IEA-ETSAP to identify a process for
sharing up-to-date CCUS data with IEA-ETSAP’s ongoing energy
technology database project. NETL are also a critical data
provider and their engagement in this process would
be encouraged.
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2019-TR01 Guide to Front End Engineering Design Studies for Selected CO2
Capture and Storage Projects

There is a considerable amount of background material published on CO2 Capture and
Storage (CCS) demonstration projects, including capital (CAPEX) and operational (OPEX)
costs which can be helpful for comparison with new projects. However, this material is often
widely distributed and not easy to find or conveniently located. IEAGHG have produced a
guide for locating key references of selected Front End Engineering (FEED) design studies for
(CCS) projects. Its primary aim is to provide a convenient source of key references for these
FEED studies with a specific focus on technical and cost information that are in the public
domain. The guide also includes a brief summary of cost information for four high profile
demonstration sites that have either been planned, or in one case built and operated. They
include: Peterhead – Goldeneye; Quest, White Rose and Mountaineer. A brief commentary on
the basis for the cost ranges presented, and the percentage variation applied in each example, is also covered. The derivation
of cost estimates shows that there are differences in approach and levels of accuracy. If this information is important a direct
approach to the lead developer is recommended.
The level of detail and availability of FEED studies varies considerably. Some documents are publically accessible and can be
downloaded from internet websites, whereas other material is held by lead developers who would need to be approached.
The FEED guide lists major CCS projects where FEED studies are known to exist and includes relevant contact details.

IEAGHG Information Papers and Blogs
Published Since June 2019
Publication
Date

Author

2019-05 CCUS Outcomes at G20 Ministerial

28/06/2019

Samanthe Neades

2019-06 CONFIDENTIAL

03/07/2019

Keith Burnard

2019-07 CONFIDENTIAL

03/07/2019

James Craig

2019-08 CONFIDENTIAL

03/07/2019

Tim Dixon

2019-09 CONFIDENTIAL

10/07/2019

Keith Burnard

2019-10 CONFIDENTIAL

15/07/2019

Keith Burnard

2019-11 Positive Developments on the London Convention’s Export Amendment!

19/08/2019

Tim Dixon

Information Paper Number and Title
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Blog Title

Publication
Date

Author

ADB – DeepDive Workshop 20th – 21st June 2019

03/07/2019

James Craig

New IEAGHG Technical Report: 2019-05 ‘CCS in Energy and Climate Scenarios’

10/07/2019

Keith Burnard

Final meeting CO2stCAP project

10/07/2019

Monica Garcia

New IEAGHG Technical Report: 2019-06 ‘Proceedings: CCS Cost Network 2019 Workshop’

11/07/2019

IEAGHG Summer School 2019

18/07/2019

Keith Burnard
Samantha
Neades

Carbon Management Technologies Conference (CMTC 2019)

31/07/2019

New IEAGHG Technical Report: 2019-08 ‘Workshop on Representing Carbon Capture
20/08/2019
Utilisation and Storage in Energy Systems Models’
Site visit to CaMI (Containment and Monitoring Institute Research Site), Tuesday 20th
27/08/2019
August 2019

Monica Garcia
Keith Burnard
James Craig

Fault Workshop – University of Calgary, Friday 23rd August, 2019

27/08/2019

James Craig

Monitoring and Environmental Network meeting

27/08/2019

Tim Dixon

CCUS and Oil & Gas Gas Technologies Integrated Review Meeting – Pittsburgh 26th – 30th
29/08/2019
August

James Craig &
Tim Dixon

NETL development of Monitoring Technologies

29/08/2019

James Craig

NETL-Supported CarbonSAFE Projects Research

29/08/2019

James Craig

International Value Chain Developments Panel at Pittsburgh

03/09/2019

Tim Dixon

News from the European High Level Conference on Carbon Capture and Storage

06/09/2019

Tim Dixon

Achieving Net Zero Conference, Oxford

12/09/2019

Tim Dixon
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Conferences & Meetings
This is a list of the key meetings IEAGHG are holding or contributing to throughout 2019/2020. Full details will be posted on
the networks and meetings pages of our website at www.ieaghg.org.
If you have an event you would like to see listed here, please email the dates, information and details to:
becky.kemp@ieaghg.org.
Please note that inclusion of events in this section is at the discretion of IEAGHG.

Workshop on Hydrogen Production with CCUS
6th November, Chatou, Outside Paris, France

4th International Workshop on Offshore Geologic CO2 Storage and STEMM-CCS Open
Science Meeting
11th - 12th February 2020, Bergen, Norway

14th International CCS Summer School
Indonesia, July 2020 (TBC)

High Temperature Solid Looping Cycles Network
The Netherlands, January 2020 (TBC)

GHGT-15

5th - 8th October 2020, Abu Dhabi, UAE
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