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At IEAGHG, we produce 12 - 15 
technical reports each year. The 
topics are selected by our members 
at our bi-annual Executive Committee 
meetings. Work is completed by 
external groups and managed by 
the IEAGHG  technical team and are 
available free of charge to member 
organisations and countries, covering 
all aspects of carbon dioxide capture 
and storage (CCS). 

The reports are an assessment of the 
current technologies and existing 
literature, with the ambition to inform 
readers, identify areas for future work 
and feed into the growing pool of 
technical knowledge on  CCS that 
will assist with the implementation 
of the technology. To compliment 
these reports and help disseminate 

the information we produce, we 
are now planning a series of 

webinars.  The seminars will 
review the outcomes of 

both individual studies 
and/or where we have 

completed a number 
of complimentary 

reports on 
s i m i l a r 

topics, then we will bring these together 
into one cohesive presentation. 

Our first event will be on Monday 29th 
June  at 14.00 BST, and will cover 
‘Industry CCS Challenges’ and will be 
presented by Dr Stanley Santos of 
IEAGHG. We will have a limited number 
of ‘seats’ available so we recommend 
signing up as soon as the registration 
link is sent out - this will come out 
via our weekly news email and social 
media.

The series will continue with the 
following webinars currently planned:
• Status of biomass and carbon 

dioxide capture and storage - A 
review – end August

• Update on developments in 
offshore monitoring – end October

• Oxy gas turbine power plant 
options – beginning December
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The International Journal of Greenhouse Gas 
Control – an Update from the Editor in Chief, 
by John Gale, IJGGC Editor in Chief
A lot has happened in the short time 
since we started this journal in 2007. 
The primary reason for kicking off the 
journal was to provide an accessible 
platform for peer reviewed articles 
on CCS that could be drawn upon for 
publications like the IPCC Assessment 
reports. At the time of writing the IPCC 
Special Report on CCS (SRCCS) no such 
option existed; now  I think it is fair to 
say we have achieved that aim. If you 
look at the Energy Systems Chapter of 
the AR5 WGIII report, IJGGC provides 
42 separate references within that 
chapter that covers all low carbon 
energy technologies; not just CCS. I 
also note that the number of IJGGC 
references was slightly bettered by 
references from our GHGT conferences 
in Energy Proceedia.

Due to increased paper submissions in 
previous years, we are publishing 12 
journals a year, both on-line and as hard 
copy. We see the number of papers 
being submitted is now plateauing 
which is not surprising.  We still publish 
a lot of papers on post combustion 

capture and increasingly papers on 
more novel capture processes.  In 

terms of other areas, we have 
certainly seen significant 

growth in the number of 
papers on monitoring  

- a reflection that 
there are a lot 

of projects 
n o w 

researching injection into the 
underground and monitoring its 
fate. Also, we are seeing a growth in 
the number of papers on pipeline 
transport and infrastructure modelling 
which again reflects the fact that CCS 
is moving towards implementation so 
real issues like pipeline assessments 
and how to plan your pipeline network 
are now being considered.

We are in the process of publishing a 
number of Special Editions; the first of 
these on the QICs project (a controlled 
release project in the UK) will be 
published in Volume 38. In Volume 
40 we will publish 20 review papers 
that together provide an update of 
the status of CCS 10 years on from the 
SRCCS. We look forward to that volume 
being published and updating the 
global stakeholders on the status of 
CCS to date. Much work has been done 
since 2005 and a lot of progress has 
been made. 

Other Special Editions we are working 
on include: a set of papers on the 
EU-funded Mustang Project and the 
development of its test injection site 
in Israel, and both a virtual and special 
issue on the National Risk Assessment 
Programme (NRAP) in the USA. We 
also have put out a call for papers for a 
Special Edition on Flexible Operation of 
CCS Power plants. This is the first time 
we have put out a call for papers and I 
will be interested to see how this works 
out.

Our reviewers are special and deserve 
acknowledgement for their work. We 
are now working with Elsevier to roll 
out the Elsevier Reviewer Recognition 
Platform for IJGGC. See www.elsevier.
c o m / r e v i e w e r s - u p d a t e / s t o r y /
peer-review/elseviers-reviewer-
recognition-platform-prepares-for-
next-phase for more details.  

Simply, the Reviewer Recognition 
Platform provides participating 
reviewers with a personalised profile 
page where their reviewing history 
is documented. Moreover, reviewer 
statuses are awarded based on 
the number of reviews they have 
completed for a specific journal; a 
reviewer who completes at least one 
review within a two-year time period 
becomes a ‘Recognised Reviewer’, 
while those in the top 10th percentile 
become ‘Outstanding Reviewers’. In 
this way reviewers get the recognition 
they deserve and can print certificates 
for internal use. I look forward to this 
coming out in due course. 

• Assessing future capture cost reductions – end January 2016

At the end of each presentation, as per webinar tradition, questions will be welcomed by the presenter and addressed online. 
We appreciate that not everyone will be available on these dates and times, so we will record the event and make these 
available on our website.     Watch out for the registration links in our weekly news!
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Advertising in the IEAGHG Greenhouse News 
Quarterly Newsletter, by Siân Twinning, IEAGHG

Greenhouse News reaches over 5,000 CCS experts and are 
now offering advertising space in this publication. A range 
of packages are available; from 1/8 page to a full page, with 
prices from £150 - £600. 

Articles within this publication cover a wide range of topics; 
should you wish to advertise a milestone, breakthrough, 
meeting etc., we would be happy to consider a supporting 
article. 

With readers in 88 countries, coverage of the newsletter is 
second to none for the industry and is one of the first to offer 
advertising.

Our aim is to complement the articles and offer our readers an 
improved knowledge of services and products on the market. 

We can also include job advertisements so providing the 
employer with direct access to a very specific workforce 
pool. Whether you are looking to promote a product, project, 
service or vacancy (job, internship, PhD etc.), Greenhouse 
News provides a direct line to your target market.

Each edition is sent electronically to our mailing list and placed 
in our newsletter library at www.ieaghg.org/publications/
greenhouse-news. Details of new editions are posted to the 
front page of our website to guarantee maximum exposure.

For more details and costs and to see your advert in the next 
edition, please contact Sian Twinning at sian.twinning@
ieaghg.org.

As CCS moves towards more real projects 
around the world the experience and research 
in consultation and communication with 
stakeholder populations is increasing. From a 
regulatory, commercial and ethical perspective, 
consultation and communication with local 
stakeholder populations will be an essential part of any project.  This workshop will be the fifth meeting of the IEAGHG 
Social Research Network (SRN), after four successful meetings in France, Japan, Australia and Canada, and will aim to 
promote a sharing and learning environment for social science research, nurturing discussions to assess research results 
and identify gaps in knowledge where social science research may provide valuable insight, and to encourage the 
translation of results into tools or applied lessons and recommendations.

IEAGHG are delighted to announce that the one day meeting, “Energy Transformations and the role of social sciences”, will 
take place at the University of Cambridge, Cambridge UK, on Monday 6th July 2015 – and registration is now OPEN. The 
meeting will include presentations and discussion on a range of topics, including social science history and the development 
of energy technologies; looking at the links and contrasts with other disciplines; how changes in social context may affect CCS 
development; building on new CCS projects; how social science has informed regulations and policy; social science research 
on factors influencing public perception of CCS (and other energy technologies); decision making; risk perception; trust 
and methodologies.

On Tuesday 7th July, the UK CCS Research Centre will host a second meeting; “Issues in governance and ethics of 
CCS: Setting the research agenda”, which will look into equity and justice in relation to CCS/BECCS; governance 
issues (international cooperation, shared reservoirs, national and cross boundary liabilities, the role of the 
state etc.); the role of ethics in governance and the politics of CCS; and lock in (e.g. cognitive, fossil fuel; 
political; behavioural; carbon).

For more information please contact Samantha@ieaghg.org or check the website at http://ieaghg.
org/networks/social-research-network. 

Current SRN Members will be able to register for the meeting at http://ieaghg.org/
networks/social-research-network/35-networks/social-research-network-
members-area/524-5th-social-research-network-meeting (please note 
that you must be a registered SRN member to view this page. If 
you are not yet registered, this is an easy process that can be 
done by completing the form at http://ieaghg.org/
member/registration). 

 *5th IEAGHG SRN Meeting – Monday 6th July 2015, Cambridge, UK*

IEAGHG 5th Social Research Network Meeting – 
REGISTRATION OPEN!
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IEAGHG 47th Executive Committee Meeting,  
by Samantha Neades, IEAGHG

The 47th bi-annual IEAGHG Executive Committee 
(ExCo) meeting has just come to a close in the 
beautiful French port of Le Havre. Hosted by 
ADEME, the meeting began on the 4th May with 
visits to the CO2 capture plants in the area – C2A2 
by EDF and Cryocap H2, operated by Air Liquide. 
The following day was filled to the brim with a 
fascinating workshop on CCUS, organised by 
ADEME at Chambre de Commerce et de l’Industrie 
(CCI) in Le Havre – for more information on this 
workshop, please check out the IEAGHG blog 
(http://ieaghg.org/publications/blog). 

After almost two days of site visits and in depth 
workshops, the two day Executive Committee 
meeting itself began on Wednesday 6th May and 
was held at the excellent and modern Novotel. This 
regular meeting is held twice yearly, at different 
locations across the world each time, and gives 
IEAGHG an opportunity to provide our Members 
and Sponsors with programme progress, an update 
of recently completed and on-going activities and 
to approve any future work to be undertaken.  It 
also gives our Members a chance to report back 
to the Programme on their activities over the last 
6 months and any activities planned for the near 
future. 

The Programme’s ExCo Members were given 
an overview of recent activities such as the 
upcoming reports on the impact of CO2 impurity 
on compression and transport, oxy gas turbine 
power plants, the analysis of CO2 EOR emission 
accounting and a new review of offshore 
monitoring. The studies on hydrogen production 
with CO2 capture, and emerging capture 

technologies and cost reduction potential. 
Recent and upcoming events were reported 

on too – an update provided on this year’s 
edition of the famous IEAGHG Summer 

School (please contact us directly for 
more information on this), the upcoming PCCC3 event and the 2014 resounding success – GHGT-12. 

Members agreed to take forward 4 new studies this year – so do stay tuned to see the progress in these 
various areas; more details will come soon. 

The ExCo dinner at this meeting was held in the panoramic restaurant of the Le Havre Country 
Club, with views overlooking the port and town – but first, us lucky delegates were taken 

on a tour of the Museum MuMa, where we saw the breath-taking works of Monet, 
Renoir and Manet – among many other legendary artists. 

The next Executive Committee Meeting will be held in November 2015, 
in London, UK and hosted by DECC. More information will be 

circulated to Members in the run-up to this event. 

ExCo Members listening to one of the many 
technical presentations during the two day meeting

IEAGHG Members enjoying the ExCo dinner, 
held at the Le Havre Country Club
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Mobilising Innovation to Accelerate Climate Action - 
IEA Energy Technology Perspectives 2015, 
by Simon Bennett, Energy Analyst, IEA

A concerted push for clean-energy 
innovation is the only way the world 
can meet its climate goals. This is the 
headline message from the latest 
edition of the International Energy 
Agency (IEA) annual publication on 
clean energy technologies, Energy 
Technology Perspectives 2015 (ETP 
2015), which this year includes a focus 
chapter on CCS.

Overall, the ETP 2015 report shows that 
despite a few recent success stories, 
clean-energy progress is falling well 
short of the levels needed to limit 
the global increase in temperatures 
to no more than 2 degrees Celsius. 
Yet, because it will be challenging for 
the world to meet its climate goals 
solely through the politics of the UN 
negotiation process, the development 
and deployment of new, ground-
breaking energy technologies will be 
key to mobilising climate action. The 
report recommends tripling today’s 
annual government spending of around 
USD 17 billion on energy research 
and development. This will require 
governments and the private sector to 
work closely together and shift their 
focus to low-carbon technologies.

ETP 2015 analysis shows that meeting 
global climate goals enhances energy 
security. The main ETP decarbonisation 
scenario illustrates a transformed global 
energy system in which cumulative 
carbon emissions from fossil fuels 
are reduced by 40 percent relative 
to the “business-as-usual” scenario. 
Delivering this transformation makes 
good economic sense. For every 
dollar invested in the clean-energy 
technologies that drive the 2DS, nearly 
three dollars in fuel costs are avoided by 
2050.

Mobilising the innovation that will drive 
change in the energy system requires 
much more than just R&D. This is 
epitomised by the key findings on CCS 
(See next paragraph). The CCS chapter 
takes a look back at the component CCS 
technologies, where they have emerged 
from and the policy and 
commercial 

drivers behind investment decisions in 
their large scale projects to date. 

The resulting story is one of  “sweet 
spots”, which are situations in which 
there is a sustainable commercial 
foundation for using CO2 capture, 
transport or storage technologies. As 
well as far-sighted R&D in innovative 
CO2 capture technologies, experience 
with large scale construction and 
operation is central to reducing costs 
and boosting performance. ETP 2015 
presents an ambitious learning curve 
for CCS, but one that is within historical 
experience for similar technologies. 
The future deployment of CCS will 
largely depend on how closely this 
cost reduction path is followed. 

Governments will have a key role to play 
in creating initial market opportunities. 
By sending a signal to innovators and 
driving investment through market 
forces, risks of stranded demonstration 
projects and stop/start CCS scale-up 
can be minimised. To date, most of the 
sustainable early market opportunities 
have emerged outside the power sector, 
but this is beginning to change, starting 
in North America. The knowledge 
accumulated in sectors including 
chemicals production, enhanced oil 
recovery and natural gas processing 
needs to be transferred to new projects 
in more regions of the world.

Key findings on CCS in ETP 2015

• In the 2°C Scenario (2DS), almost 
6 billion tonnes of carbon dioxide 
(CO2) per year are captured and 
stored by 2050 in all sectors. CCS in 
industrial applications is essential, 
and CCS in combination with 
biomass may be needed to meet 
the 2°C target.

• CCS deployment has begun in 
“sweet spots” where policies and 
strategic local and commercial 
interests align. Many 
o p p o r t u n i t i e s 
for CCS 

technologies have been in natural 
gas processing or hydrogen 
production, often in combination 
with enhanced oil recovery 
(EOR). EOR has supported early 
commercial projects, but other 
policy drivers have been equally 
important in making them happen.

• “Learning-by-doing” is now also 
under way for CCS in power 
generation. The world’s first power 
plant to be equipped with CCS 
technologies began operation 
in 2014. As with other such 
sweet spots, appropriate market 
structures, opportunities for the 
continued use of low-cost fossil fuel 
reserves, government support 
and confidence in the future 
of the technologies were 
all vital.

Article continues 
overleaf.
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CCS has the potential to significantly contribute to greenhouse 
gas emissions reductions. In this regard, development of cluster 
structures offers the potential for cost reduction through sharing of 
infrastructure and organisational and regulatory efforts.

The main objectives of this study are to identify gaps, risks and 
challenges related to CCS clusters, to compare their business models 
and to reveal factors for successful development and suitable locations 
for future clusters. 

The approach for this work consists of an extensive review of the 
literature on CCS clusters. The existing information was sufficient to 

review 12 clusters with different levels of maturity in detail and 
to discuss a number of others at a more general level. 

Based on an analysis of gaps, risks and challenges of clusters (both technical and commercial), the study develops 
criteria for the selection of future cluster locations and recommendations for increasing the likelihood of 

successful cluster implementation.

Following are the key messages from the report:

• The most successful clusters remain those based on the use of CO2 for enhanced oil 
recovery (EOR) application in the US.

• Clustering may slightly reduce costs but the savings are insufficient to fill 
the cost-revenue gap, so clusters will likely require substantial, i.e. 50% or 

more, government support. There is large value in the (shared) pre-
investment in pipelines and storage in order to generate 

the confidence needed for investment decisions 
on capture facilities. Further cost 

savings can arise from sharing 

• Widespread deployment requires 
the cost gap be closed by 
determined, parallel action in 
technology development and 
market creation. R&D alone will not 
deliver the necessary performance 
improvements and cost reductions. 
Innovation will also arise from 
commercial experience in relevant 
sectors and measures that raise the 
costs and risks of operating without 
CCS.

• Improving and using post-
combustion technologies is of 
particular importance. Reliance 
on coal, especially local resources, 
could continue in many regions, as 
coal prices decline in the 2DS. One-
third of today’s coal power plants 
were commissioned since 2000 and 
will have many years of useful life 

after 2030, indicating the value of 
technologies enabling CCS retrofits. 
Technologies to integrate CCS in 
new electricity generation cycles 
also need to be developed.

• Innovation and robust regulation 
will help CO2 storage remain a 
minor cost component of CCS. 
By providing incentives for 
exploration and clear, credible 
regulation, governments can 
boost engagement of the oil and 
gas sector and create vital public 
support. Large-scale CO2 storage 
projects are needed to support 
innovation in finding, developing 
and monitoring storage sites.

ETP 2015 also stresses that building and 
maintaining strong innovation capacity 
in emerging economies will be key to 
successful deployment of sustainable 

energy technologies where they may 
have the largest impacts. Domestic 
innovation of low-carbon technologies 
in emerging economies is increasing, 
with some countries – especially China 
– closing the gap in key areas.

The energy sector is no stranger to 
profound technological change. An 
incredible chain of innovations in the 
energy sector has been at the vanguard 
of social and economic transformation 
for over a century, and it is exciting to 
see the progress being made by solar 
panels and fuel economy improvements 
for passenger cars today. Given our 
current climate realities, more of the 
power of innovation must be unleashed 
on the world.

Energy Technology Perspectives 
2015 is for sale in the IEA bookshop. 
www.iea.org/etp/

New IEAGHG report 2015-03: CCS Cluster 
Projects: Review and Future Opportunities
by Jasmin Kemper, IEAGHG
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The PCCC3 will be a busy two day event with our conference partners, 
SaskPower, holding a one day symposium immediately afterwards to 
report the very latest from Boundary Dam; followed by a tour to the 
site itself and the nearby Shand test centre. 

The combination of events offers a unique ‘1 stop’ opportunity to 
discover the newest research into 2nd and 3rd generation post combustion 
technologies, capture process modelling techniques, process scale up 
to name but a few topics at PCCC3 coupled with the demonstration of the post combustion capture (PCC) technology at 
full commercial scale. SaskPower are indeed unique in their efforts to communicate the learnings from building the world’s 
first full scale PCC facility. A hint of the information on offer was presented at GHGT-12, with a whole day now dedicated to 
knowledge sharing the programme will be both inspiring and challenging. After three intense days of conferencing, the 
chance to get out into the field and see the technology in practice, the Boundary Dam project tour will be a welcome and 
fitting closure to the event. 

Delegates attending both events (PCCC3 and the SaskPower symposium) will receive a $100CAD registration fee discount, 
registration for both events and the site visit can be made through our online system at www.ieaghg.org/conferences/
pccc/52-conferences/pccc/470-3rd-post-combustion-capture-conference 

The PCCC3 technical programme is (at the time of writing) almost 
finalised, authors will receive notification on the 26th May and the draft 
will be online from early June.

Regina, Canada, may not be a short hop from the office, but with the 
quality of the PCCC3 programme, the data sharing by SaskPower and 
the tour, the rewards for attending will more than repay the effort 

involved in attending.

We look forward to seeing you in 
Regina!

3rd Post Combustion Capture Conference 
(PCCC3), by Siân Twinning, IEAGHG

organisational costs and from tying specialist services.
• The main risks for clusters are of commercial nature and include e.g. collapse of the CO2 price, loss of key partners and/or 

customers, availability of low-cost alternative EOR methods but also major pipeline accident and failure to gain permits.
• A major obstacle in early years is maintaining a core organisation which is able to carry a CCS cluster project forwards.
• New methods to attract international investment in CCS capacity are necessary to exploit the full low cost potential of the 

best cluster locations.
• Promising future cluster locations include e.g. Mexico, Indonesia, Russia, former Soviet Union states and China.
• Workshops could help exploring more systematic development of business plans for CCS clusters with emphasis on 

customers and revenues.

Post Combustion Capture Conference
PCCC3

8th - 11th September 2015, Regina, Canada
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IEAGHG is delighted to announce that we will continue to be a partner of nova-Institut’s conference on carbon dioxide 
utilisation (CDU). The conference will take place from 29th to 30th September in Essen, Germany. It will explore the challenges 
and opportunities associated with CO2 as a sustainable feedstock for the chemical industry and will focus on the following 
topics this year:

• Policy & visions
• CO2 capture & purification
• H2 generation & power-to-gas
• Artificial photosynthesis
• CO2-based fuels
• Chemicals & building blocks
• Polymers & materials

Ahead of the CDU conference, on 28th September, the EU FP7 project SCOT (Smart CO2 Transformation) will hold its mid-
term project meeting. The main objectives of the project are to develop a strategic European research agenda (SERA) and 
a joint action plan (JAP) for CDU, mainly covering application in the areas of chemical building blocks, synthetic fuels and 
mineralisation. The project meeting will discuss the vision and business opportunities for CDU in the EU industries, as well as 
future support mechanisms. SCOT will feed the results from this discussions directly into its advisory report for the European 
Commission. 

Having both meetings back-to-back at “Haus der Technik” in Essen provides an excellent opportunity for everyone who is 
interested in the topic of CO2 utilisation.

For more info on nova-Institut’s CDU conference, visit http://co2-chemistry.eu/home. IEAGHG ExCo members can attend the 
conference at a 10% discount (contact jasmin.kemper@ieaghg.org for a code) and undergraduate/PhD students at a 50% 

discount (code “co2students”).

For more info about the SCOT project meeting, please go to http://co2chem.co.uk/calendar and http://www.
scotproject.org/content/events. 

IEAGHG  as    partner of 4th International 
Conference on CO2 as Feedstock for Fuels, 
Chemistry and Polymers, by Jasmin Kemper, IEAGHG
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The HTSLCN Meeting series covers technology 
developments in fields where a solid material is cycled 
between multiple reactors at elevated temperatures. The 
scope of the network is to discuss recent progress in solids 
looping cycles such as calcium looping, sorption enhanced 
reforming and chemical looping combustion/gasification/
reforming. It brings together well-known technologies 
used in circulating fluidized beds, fluid catalytic cracking 
and combined cycles, in order to increase efficiencies and to 
reduce the carbon footprint of energy intensive processes.

The 6th HTSLCN Meeting will take place from 1st to 2nd 
September 2015 in Milan, Italy, at the Department of Energy 
of Politecnico Di Milano. The meeting is jointly organised by 
Politecnico Di Milano and IEAGHG. 

The social dinner will be at restaurant La Terrazza, located 
in Cernobbio. Here, you will taste fine regional Italian food, 
while enjoying a breath-taking view over the Como Lake 
from the panoramic terrace. The photograph below can serve 
as an “appetizer”.

From 1st May to 31st October, Milan will host the Expo 2015 
edition, giving delegates of the 6th HTSLCN Meeting the 
opportunity to visit this event as well.

While in town, you 
might also want to gaze 
at “Bosco Verticale”. 
The two greened 
residential high-rise 
buildings have been 
designed to mitigate 
smog, self-moderate 
temperatures and 
absorb noise. The 
buildings recently 
won the prestigious 
International Highrise 
Award due to their 
innovative concept.

The organisers and the 
Scientific Committee 
are currently 
developing the 
technical programme, 
which will be available on IEAGHG’s website shortly. 

For more information about the meeting and registration, 
please visit www.ieaghg.org/networks/high-
temperature/128-networks/high-temperature-
n e t w o r k - m e m b e r s - a r e a / 5 2 8 - 6 t h - h i g h -
temperature-solid-looping-network-meeting 
(members log-in required). 

So there are definitely plenty of reasons 
to be in Milan this September and 
we look forward to seeing you 
at the 6th HTSLCN Meeting!

IEAGHG’s upcoming 6th High Temperature Solid Looping 
Cycles Network (HTSLCN) Meeting, by Jasmin Kemper IEAGHG
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On the 21st and 22nd April 2015, 
UKCCSRC held its spring biannual 
meeting, in what turned out to be 
a very sunny few days, at Cranfield 
University. The theme of the meeting 
was ‘CCS in Action’ and was organised 
in conjunction with the Energy Theme 
at Cranfield University - who focus on 
the opportunities that the changing 
energy landscape present to the UK in 
terms of low carbon energy and power 

generation. 

The first plenary provided updates 
on some of the great work that’s 

happening in CCS in Canada. 
Max Ball from SaskPower 

took the audience on 
a virtual tour of the 

Boundary Dam 
Integrated 

C C S 

Demonstration – the world’s first 
commercial scale integration of coal 
fired power with full stream carbon 
capture.  Don Lawton, from CMC 
Research Institutes, then gave an 
update on how the development of 
their new Field Research Station site is 
progressing, as well as updates on the 
Quest and Alberta Trunk Line Projects. 

In addition to the session on CCS 
action in Canada, attendees were then 
briefed on progress being made by 
CCS projects recently funded by the 
Engineering Physical Sciences Research 

Council, including projects from their 
‘Challenges in geological storage 

for CCS’ and ‘Carbon 
Capture for CCS’ 

c a l l s 

– a quick fire round where 9 project 
PIenaries had 10 minutes each to 
present. A networking lunch helped 
delegates recover from this information 
overload before delving into technical 
sessions for the remainder of the first 
day.  

Day 1 concluded with a networking 
reception and poster session on the 
UKCCSRC Call 1 and Call 2 projects, 
followed by dinner where Matthew 
Billson (now   at  the  University  
of Sheffield, previously at DECC), 
entertained the masses with an 
interactive after dinner speech 
describing how to be effective in 
influencing a new minister. 

John Gale, IEAGHG, kicked off the 
second day with a discussion on the 

implementation of CCS in process 
i n d u s t r i e s . 

5th International Oxyfuel Combustion Research 
Network Meeting at Wuhan, China, by Stanley Santos, IEAGHG

In collaboration with Huazhong University of Science and 
Technology and Alstom Wuhan Boiler Company, we would 
like to invite everyone to join us at the 5th International 
Oxyfuel Combustion Research Network Meeting. This will 
be held in Wuhan, China from 27th – 30th October 2015.  
There will be options for a couple of site visits including the 
35MWth HUST facility, WBC Boiler Manufacturing Hub and 
Linde ASU plant at Wuhan Iron and Steel Integrated Mill.

The primary theme of this meeting is to re-emphasise that 
“Oxyfuel combustion technology is ready for demonstration”.  
The steering committee have invited keynote speakers from 
leading stakeholders.  One not to be missed, the agenda will 
highlight the success of the Callide Project.

Despite losing several of the large scale demonstration 
projects and closure of various large scale pilot plants, we are 
pleased to note that we received about 80 abstracts from 22 
countries. 

The IEAGHG International Oxyfuel Combustion Research 
Network Meeting was founded in November 2005.  The basic 
concept of this “Network” is to promote dialogue between 
industry stakeholders, international research groups and 
academics institutes.  We have achieved this primary goal 
and successfully become the largest gathering of oxyfuel 
combustion experts worldwide.  We intend to maintain this 
prominent role in providing the platform for knowledge 
sharing. 

We will be announcing the draft agenda for the 5th Oxyfuel 
Meeting by June 2015.  If you are interested in participating in 
this meeting, please don’t hesitate to contact the organising 
committee at stanley.santos@ieaghg.org.

For further information about the IEAGHG Oxyfuel 
Combustion Research Network, please follow the link below:
www.ieaghg.org/networks/oxy-fuel-combustion-network

UKCCSRC Cranfield Biannual Meeting, 
by the UKCCSRC Secretariat
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The IEA CCS Unit held their 7th meeting 
of the International CCS Regulatory 
Network in Paris 22nd - 23rd April. 
Sessions looked at country updates 
from the EU, the USA, Canada and 
Korea, and on international standards, 
on project experiences, on CO2 EOR, 
and on emission trading schemes. 

Of particular interest were the updates 
from projects. These are a good ‘test’ of 
regulations. The Illinois Industrial CCS 
Project (IL-ICCS), being developed by 
Archer Daniels Midland, was successful 
in getting a 10 year post-injection site 
care period from the EPA (the default is 
50 years). This project is of even greater 
importance in ‘testing’ the application 
of EPA Class VI regulations now that 
FutureGen2 is not continuing.  The 
project hopes to start injection at 
the end of 2015, subject to final EPA 
approvals.  The Shell Quest project 
is a good model of working with the 
regulator as regulations are developed, 
and also hopes to start injection later in 
2015. These projects also show that the 
amount of work required to apply for 
regulatory approval is considerable and 
should not be underestimated. 
The interactions of 

storage licences, storage permits, and 
storage leases from the Crown Estate 
for the UK was also described, as was 
progress by the CarbonNet project in 
Australia. The CarbonNet project has 
the first GHG exploration permit to be 
issued by the Australian Commonwealth 
government. A theme from all of these 
is the learning-by-doing of project 
proponents and regulators working 
together. 

Also of interest on the GHG 
quantification side was the issuing of a 
draft CCS Quantification Protocol from 
Alberta for offset credits from CCS. 
Korea launched its own cap-and-trade 
based emissions trading scheme from 
January 2015, which potentially allows 
CCS activities.  A good discussion was 
had on the regulatory issues around 
CO2-EOR for storage, for example the 
particular challenges during transition 
periods when oil production is still 
underway, and the issue in the 
USA over ownership of the 
pore space, and the 
complexities of 

carbon accounting because of the 
international trade in oil and oil 
products and differing jurisdictional 
GHG standards. 

The European Commission provided 
an update on the review of the CCS 
Directive. This will not be revised, it is 
regarded as not having any major issues 
and it allows member states flexibility, 
but further work will be undertaken to 
look at capture-ready guidance. 

Article continues overleaf.

Chris Franklin from the Natural Environment Research 
Council gave an update on their funding of CCS and delivered 
some great advice for CCS researchers seeking new funding 
opportunities. Sarah Tennison from the Tees Valley Collective 
then gave an introduction to the Teesside Collective Project 
which is seeking to develop an industrial CCS network in 
Teesside. 

After these great speakers, it was time for another quick 
fire round of presentations from project PIs – this time, 
UKCCSRC Call 1 projects. A further round of technical 
sessions was held after lunch and the meeting concluded, 
back in plenary, with a discussion led by Graeme Sweeney 

and Joan MacNaughton entitled ‘CCS in action or inaction?’. 
Their thought provoking talks are sure to have left delegates 
feeling motivated and ready to tackle the huge challenge 
of ensuring CCS is deployed to the extend needed to 
deal with the ever threatening climate change problem. 

For information and presentations from the spring 2015 
biannual visit the UKCCSRC website: https://ukccsrc.ac.uk/
news-events/events/ccs-action-cranfield-biannual

SAVE THE DATE: The next UKCCSRC Biannual Meeting will 
be held on the 8th and 9th September 2015 at Strathclyde 
University, Glasgow. 

7th IEA CCS Regulatory Network Meeting, 
by Tim Dixon, IEAGHG

Attendees of the UKCCSRC Biannual Meeting at Cranfield 
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Faults are known to act as low permeability sealing 
zones but can also act as conduits allowing the flow 
of fluids across and up the structure.  This project 
was commissioned to review fault properties and 
how they might be influenced by fluids including 
CO2 in solution.  The report explains the significance 
of fault structures, the nature of deformation and 
how this influences permeability.  It also reviews 
classic and some experimental methods to assess 
fault properties.

Reactivation of faults can be assessed using both analytical and numerical approaches, but assessment is usually based on the 
Mohr-Coulomb failure criterion.  This method can be used to determine the critical injection pressure.  Numerical modelling 
can provide predictions of fault stability at different scales and incorporate different parameters such as the geometry of 
different faults.  Numerical methods can be effective for identifying leakage potential and seal failure especially where 
dilatancy and stress dependent permeability changes occur.

Experimental tests on minerals and rock samples exposed to CO2 tentatively indicate that the coefficient of friction is not 
radically changed, however, this conclusion is based on limited exposure to CO2.

There is limited observational data on stress regimes and direct pore pressure measurements from core samples from cap 
rocks and fault zones.  Acquisition of key data can enhance stress regime modelling and fault behavior.  The next stage of 

research is to review real fault permeability through reservoir formations and cap rocks.  

A new study will be commissioned during 2015.

New IEAGHG Report: 2015-04 - Criteria of Fault 
Geomechanical Stability during Pressure Build-
up, by James Craig, IEAGHG

IEAGHG presented updates from 
the London Protocol (see IEAGHG 
Information Paper 2014-IP19) and from 
UNFCCC (see IEAGHG Information Paper 
2014-IP26), both areas where IEAGHG 
is active in contributing technical 
information on CCS developments. 

There has been much discussion over 
the last year around the US EPA’s draft 
guidance document on transition from 
Class II (for oil extraction) to Class VI 
wells (for storage), and this discussion 

continued in the Regulatory Network 
meeting. Following very soon after the 
IEA Regulatory Network, the US EPA 
issued a Memorandum in order to clarify 
some key principles in transitioning 
from Class II to Class VI. This confirms 
that use of anthropogenic CO2 for EOR 
does not mean a Class VI permit is 
needed, and also acknowledges that 
CO2 storage does occur in CO2-EOR and 
can be permitted under a Class II permit. 
As before, the key factor to determine 

whether a Class VI permit is needed 
will be increased risk to drinking water 
aquifers where Class II requirements 
cannot adequately manage this risk. 
From initial feedback to IEAGHG, this 
Memorandum has been well received 
by project operators in the USA. 

More information from the IEA 
Regulatory Network meeting will be 
found at www.iea.org/topics/ccs. 
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The International Forum on Recent Developments in 
CCS Implementation was held in the Athens Ledra Hotel, 
Greece, on the 26th and 27th of March 2015. The two-day 
workshop brought together over seventy delegates from 
across Europe and countries further afield such as Israel, 
China, Japan, Qatar, and the USA.

Under the E.C. 7th Framework Programme, a number of 
Carbon Capture and Storage (CCS) research consortiums 
were formed to address the low-carbon energy objectives 
outlined by the European Commission. The Forum was 
organised by two of these projects; CO2QUEST and IoLiCAP. 
CO2QUEST is concerned with the impact of impurities upon 
the safe and economic transportation and storage of CO2 
from fossil-fuel power plants, and IoLiCAP aims to develop 
and evaluate novel Task Specific Ionic Liquid (TSIL) solvents 
for Post Combustion CO2 Capture (PCC) applications. The 
two-day event was organised by Dr. Robert Woolley and Ms. 
Abigail Ward (University of Leeds) as part of the University’s 
activities in the CO2QUEST project, overseen by the Principal 
Investigator at Leeds, Prof. Mike Fairweather. Considerable 
effort is also attributable to Dr. George Romanos (Principal 
Investigator of IoLiCAP) of NCSR ‘Demokritos’ in Athens, and 
Prof. Ioannis Economou, of the Texas A&M University in Doha, 
Qatar.

International collaboration is particularly important for the 
EC’s new Research and Innovation Programme, Horizon2020. 
Therefore, the objective of the forum was to bring together 
the foremost representatives from academia, industry, 
and governance to share R&D advances, to generate new 
research ideas, and to explore opportunities for collaboration 
within a truly international research community. Dr. Vassilios 
Kougionas, Policy Officer at the European Commission, 
opened the meeting by presenting an update on the E.C.’s 
CCS initiatives. He explained that further efforts in research, 
development, and deployment of CCS are required to meet 
the E.U.’s ambitious climate and energy targets, and that 
funding to support R&D projects will be available between 
2014 and 2020. As such, the event gave participants the 
chance to network for future calls, and delegates made the 
most of this opportunity during poster sessions, arranged 
during coffee breaks to promote discussion.

Day two was opened by IEAGHG’s very own John Gale who 
presented the current situation with CCS initiatives globally. 
From his presentation, it was clear that the roll-out of CCS is 
proceeding at considerably different rates in different parts 
of the world. The advancement of CO2-EOR in North America 
was noted, where there are, importantly, financial incentives 
making this technology attractive. Drivers are essential in 
making CCS technologies competitive to renewable energy 
sources and the UK is a leader in the EU in supporting CCS 
through a market reform to encourage investment. 
However, further work is required in 
the UK and the EU, and 

events like the CCS Forum provide the perfect opportunity 
for individuals to disseminate technical results to aid this 
progress.

In addition to another two keynote speakers (Dr. Paul 
Fennell, Imperial College, London, and Mr. Russell 
Cooper, National Grid, UK), thirty-two technical 
presentations were given throughout the forum 
across six designated themes: Transport and 
Safety, Capture, Process Optimisation 
and Techno-economic Considerations, 
Thermophysical Properties, and 
Storage and Combustion. A 
poster session was also held 
over the two days where 
a high standard 
of work was 

Leading the Way to a Low-Carbon Future, 
by Dr. Robert Woolley, University of Leeds

Delegates attending the first 
day of discussions

Poster-inspired discussions being 
held during a coffee break
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The Aquistore Project has begun injecting carbon dioxide 
3.4 km underground in Canada’s first deep saline CO2 
storage project. Over the initial injection period of six 
months, the project expects to inject up to 1000 tns/day 
for scientific research, and secure, permanent storage.

Aquistore is among a handful of pioneering projects 
worldwide designed to demonstrate permanent 
underground storage of CO2 from human activities -- in this 
case, a portion of the CO2 captured at SaskPower’s Boundary 
Dam Integrated Carbon Capture and Storage Demonstration 
Project – is a safe, workable solution to reducing greenhouse 
gas emissions.

Managed by the Regina-based Petroleum Technology 
Research Centre, Aquistore is Saskatchewan’s second flagship 
CO2 project, following the pioneering IEAGHG Weyburn-
Midale CO2 Monitoring and Storage Project.

“PTRC is proud to announce the official start of Canada’s first 
deep saline CO2 storage project right here in Saskatchewan. 
Five years of hard work has culminated in today’s 
announcement. Aquistore is building upon the wealth of CO2 
expertise in Saskatchewan which started with the Weyburn 

Midale Project in 2000.” said PTRC CEO Ken From. “The 
support and investment of our federal and provincial 

governments and industry partners was integral to 
launching this world class research project.”

“This first-of its kind project demonstrates 
Canada’s leadership in advancing clean 

energy technology,” said the Honourable 
Greg Rickford, Canada’s Minister 

of Natural Resources. “Our 
Government is pleased to 

have invested in the 
Aquistore Project 

as part of our 
efforts 

to protect the environment and reduce emissions while 
promoting jobs and growth.”

Aquistore is located on SaskPower property, 2.8 km from 
the Boundary Dam facility near the town of Estevan, 
Saskatchewan. The majority of the CO2 from the new carbon 
capture facility at Boundary Dam is transported via pipeline 
to the Cenovus oilfield in Weyburn under a commercial 
agreement to supply CO2 to improve oil recovery. A portion 
of the CO2 will also be directed to Aquistore for scientific 
research, measurement, and monitoring. Aquistore has the 
potential to store close to a million tonnes of CO2 per year – 
an emissions reduction equivalent to taking 250,000 cars off 
the road.

Aquistore will be injecting into the Deadwood and Winnipeg 
formations – the two deepest sedimentary units which 

underlie much of western Canada. To gain access to these 
formations, Aquistore drilled the two deepest 

wells in Saskatchewan. The global depth 
criterion for CO2 storage 

Press Release - CO2 Injection Begins at Aquistore: 
Canada’s first Deep Saline CO2 Storage Project

displayed, and subsequently discussed, during the coffee 
breaks. The delegate pack containing all paper abstracts and 
copies of the oral presentations can now be downloaded from 
the CO2QUEST website: www.co2quest.eu/ccsforum15.htm

Overall, the event gave attendees an insight on the current 
status of CCS implementation. One of the biggest successes 
of the forum was the diversity of disciplines that were brought 
together and it was apparent that there is a strong research 
community who are rapidly addressing cutting-edge issues 
related to the commercial deployment of CCS technologies.

The event was the second in a series of events led by 
the FP7 project CO2QUEST and the project would like to 
thank IoLiCAP for its significant contribution in ensuring 
the success of the Forum. CO2QUEST is currently in the 
process of organising the next CCS Forum that will be held 
in early 2016. If your organisation/consortium/programme 
is interested in arranging a joint workshop, please contact 
Abby Ward (A.M.E.Ward@leeds.ac.uk) or Dr Robert M. 
Woolley (R.M.Woolley@leeds.ac.uk). For those interested in 
participating, more details will be announced soon.

Carbon dioxide pipeline
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The CCP (CO2 Capture Project) is now in its fourth phase, 
having officially extended its program by a further four 
years, beginning February 2015 and concluding at the 
end of 2018. This partnership of major energy companies 
is now in its fifteenth year and will continue to develop 
pioneering CO2 capture and storage (CCS) technology 
research and knowledge for potential application in the oil 
and gas industry.

The CCP4 program aims to develop further research and 
understanding of CO2 capture solutions in the scenarios 
identified from previous CCP phases (refinery, heavy oil 
and natural gas power generation), together with 
a new scenario – CO2 separation from 
natural gas production. 

Within CO2 storage, the CCP4 program will continue to 
demonstrate safe and secure geological containment 
through field-based monitoring and the development of 
robust intervention protocols. 

The CCP4 program follows on from the successful 
achievements of its previous phase. Key highlights from CCP3 
include the following: 
• Demonstration of oxy-firing capture technology at a 

refinery research facility in Brazil
• Demonstration of oxy-firing capture technology at a 

heavy oil extraction facility in Canada (due to complete 
later in 2015)

• Economic baselines for oil refinery, heavy oil and natural 
gas scenarios finalized

• Modular borehole monitoring system successfully 
deployed at Citronelle Dome (Alabama, US) site

• Contingencies study modeling completed with 
significant conclusions drawn

• CO2 impurities study showing impact 
on underground CO2 plume behavior 
completed.

CCP Chairman, Nigel Jenvey, comments:
“We are delighted to take CCP’s work 
into the next phase, advancing 
viable and sustainable CCS 
solutions for the oil and 
gas industry. Our 
focus is on 

Press Release - CCP Launches Phase Four: Mission 
To Advance CCS for the Oil and Gas Industry

projects is within the range of 1000-3500 m. Aquistore’s injection 
zone is located at 3400 m, and is ‘capped’ by numerous layers of 
impermeable rock formations.

The $45M Aquistore Project was founded in 2009 and includes 
partners from both research institutions and industry. Aquistore 
involves a number of Canadian and international researchers and 
will conclude its scientific work in 2017. Canadian groups include 
researchers from the Universities of Saskatchewan, Alberta, and 
St. Francis Xavier. The project also involves academic and research 
organizations from the United States, United Kingdom, Germany, 
Japan, and Korea.

Over the next two years, this research project will use its extensive 
suite of monitoring tools and equipment to gather, analyze and 
interpret emerging data. To date, over 600 guests from around the 
world have visited the site. With CO2 injection underway, researchers and partners will be focused on this innovative and 
world-class project.

Contact: Norm Sacuta, norm.sacuta@ptrc.ca, PTRC, Communications Manager / (306)787-7497

Logging of the well
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IEAGHG has just completed its second joint workshop with IETS, another member of the IEA’s 
Energy Technology Network. The first meeting was held last year in Japan and focused on the 
steel industry. This second meeting was broader in that it covered the cement, oil refining, 
industrial hydrogen production and pulp and paper industries. The backdrop for this meeting 
was sunny Lisbon, Portugal.

The meeting covered a lot of ground and for me it was clear how much activity there is going 
on with CCS implementation in industry globally. In reality, there are many more industrial CCS 
projects than ones in the power sector but projects like Boundary Dam capture the headlines; 
sorry for the pun.

Industry in Europe is of course concerned about its competitiveness in a global market if it has 
to include the costs of CCS. However, if the EU is going to meet its recently announced emission 
reduction targets then industrial CCS is going to play a big role. In my view it looks like industry, 
in some parts of the EU at least, is preparing itself for this inevitably.

It is clear that we need some way to incentivise CCS in industry in Europe; the ETS so far hasn’t delivered what the market 
perceives to be a good price for carbon. Equally, by excluding biomass emissions the ETS excludes Bio-CCS as an option, 
which is a policy disaster that needs to be addressed as soon as possible.

We also need to develop the infrastructure that ties the projects together. No one project can afford to stand the costs of a 
pipeline network; hopefully the new NER400 initiative may allow such up-front costs to be covered with EU support to allow 
projects to take advantage of reduced start-up costs.

As an aside, Portugal is not a member of IEAGHG but it is of IETS, so for me it was a first to have a meeting like this in Lisbon. 
To me it was a win –win; a good meeting, a great place to visit and the weather was lovely and sunny to boot.

http://www.ieaghg.org/ccs-resources/technical-workshops/19-ccs-resources/technical-workshops/523-ccs-in-process-
industriesstate-of-the-art-and-future-opportunities

CCS in the Process Industries, by John Gale, IEAGHG

improving cost efficiencies of emerging technologies, assessing 
novel technologies with great potential, and building the science and 
engineering expertise around both storage and capture.

We are also open to further collaboration with other CCS research, 
development and demonstration programs. Prospective new members 
are welcome to contact CCP to gain further details of the program and 
membership details.”

John Gale, 
General Manager of IEAGHG
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The FP7 European project OCTAVIUS organises a conference on CO2 Capture, Transport and Storage in Rueil-Malmaison 
(near Paris), from 17th to 19th November 2015.

The issue of curbing carbon dioxide and other greenhouse gas emissions is now considered as one of the most important 
challenges mankind is facing. We believe that this conference will contribute to a general interest in the topic, and that it will 
also disseminate and increase knowledge in the corresponding scientific domain. 

We hope to have (just before the COP21 Conference in Paris) a great event with more than 100 
participants expected including CCS experts from all over the world. 

The main objective of this conference is to present the results of the OCTAVIUS project but it will also 
include invited presentations from other CCS projects.

Final program and registration is available at the following address: www.octavius-co2.eu

Participation is free within the limit of the number of places available. 

We strongly encourage you to register as soon as possible

OCTAVIUS CCS Conference
17th - 19th November 2015 Rueil-Malmaison (near Paris) France

Sponsored by: Hosted by: 
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The Climate Technology Centre and 
Network (CTCN) is the operational 
arm of the UNFCCC’s Technology 
Mechanism. The CTCN promotes 
environmentally sound technologies 
for climate change mitigation and 
adaptation in developing countries. 
It is hosted and managed by UNEP 
in collaboration with UNIDO and a 
consortium of 11 collaborators. It 
consists of the Climate Technology Centre (the above consortium), and an external Network of organisations with a range 
of expertise and geographical location to deliver the solutions to developing countries. There were 20 members of this 
Network as of October 2014.

The main functions of the CTCN are:

• to manage requests from developing countries and to deliver responses, 
• to foster collaboration and access to information and knowledge to accelerate climate technology transfer, 
• to strengthen networks, partnerships and capacity building for climate technology transfer. 

One of the CTCN objectives is to support international R,D&D collaboration. At the ADP TEM on CCS in October and at COP-20 
in Lima, the International Energy Agency suggested that IEAGHG is a good example of such an R,D&D collaboration and that 
CTCN could support developing countries to be involved in IEAGHG, especially instead of creating new international R,D&D 
collaborations on CCS. 

Therefore, in order to facilitate such collaboration and participation by developing countries, IEAGHG applied to become 
a member of the Network of CTCN. IEAGHG met the criteria for membership and was notified in February 2015 that it was 
formally accepted as a member. 

This means that developing countries, and actors in those countries, can apply to CTCN for support to participate in the R,D&D 
collaborative activities provided by IEAGHG. These activities include IEAGHG Summer Schools, conferences (ie GHGT and 
PCCC), Research Network meetings, workshops, and possibly even support to implement in-country activities that are related 
to IEAGHG outputs. 

Any request for such support has to come from the developing country to the CTCN via the country’s ‘National Designated 
Entity’ (NDE).  If organisations were to consider applying to the CTCN for such support, it may be helpful to inform IEAGHG 
early. 

As you might expect from being a research organisation based upon international membership, IEAGHG activities gain 
extensive international participation from all of the CCS-active regions of the world, for example attendees from 35 

countries at the last GHGT conference, and students from over 49 countries to the CCS Summer Schools. We hope that 
this new membership of the CTCN will encourage further access to the international R,D&D collaborative activities 

on CCS organised and provided by IEAGHG, to the benefit of developing countries. 

For more information, including how to apply for support, see the CTCN website www.unep.org/
climatechange/ctcn/Home/  . 

IEAGHG joins the UNFCCC Climate Technology 
Centre and Network, by Tim Dixon, IEAGHG
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Is switching from coal to gas better for the climate?
In 2014 coal provided 36% of global power production. 
Switching from coal to gas is often considered one of 
the main ways to reduce GHG emissions from the energy 
sector. Coal combustion releases large amounts of CO2, 
while natural gas (mostly methane) releases less CO2 on 
combustion. However, methane is a more powerful GHG 
than CO2, so if there is much leakage before the gas is used, 
the benefits of fuel switching will shrink.

Methane has a global warming potential (GWP) ~25 times that 
of CO2 (over 100 years). But the climate impacts of methane 
have been considered less harmful than CO2 as less methane 
is emitted from combustion. It also has a short residence time 
in the atmosphere (~12 y) compared to CO2. However, recent 
research is challenging this perception. 

The IEA Clean Coal Centre report Climate implications of 
coal to-gas substitution in power generation by Herminé 
Nalbandian discusses coal bed methane (CBM) and shale gas, 
mainly. CBM is trapped in underground hard coal deposits 
at depths of 700-2000 m, usually in a semi-liquid state. It 
is extracted through wells drilled directly into coal seams. 
Methane emissions occur at several stages during the 
production, supply and use of CBM. Methane 
recovered from working or 
a b a n d o n e d 

mines is known as coalmine methane (CMM) and is now used 
for energy production. There are 355 coalmine projects in 
operation or under development. Total emissions avoided by 
the use of CMM have been calculated as 73.6 MtCO2-eq.

Shale gas occurs at depths of ~1000-5000 m. There are nearly 
700 known shales worldwide. In 2013, <100 had undergone 
proper assessment for production potential, mostly in North 
America where production is most acitve. Production in the 
USA has more than quadrupled from 11% of overall US gas 
production in 2008 and it may approach 50% by 2035. The 
potential volume of shale gas is large and is likely to reshape 
gas markets worldwide. 

It is uncertain how much methane is emitted over the 
lifetime of a natural gas well. In general, methane emissions 
from natural gas production are substantial and occur at every 
stage of the natural gas life cycle, from pre-production through 
production, processing, transmission and distribution. The 
US EPA estimates that more than 6 Mt of methane leaked 
from natural gas systems in the USA in 2011. Measured 
as CO2 equivalent over a 100-year timeframe, that is more 
GHG emissions than those emitted by all US iron and steel, 
cement, and aluminium manufacturing facilities combined. 
Comparisons depend on the emission factors used for each 
process.

Shale gas has been reported to have a GHG footprint 8–11% 
higher than conventional gas, where methane emissions 
from the upstream portion of the natural gas production 
are unmitigated. If correct, this shows how important it is to 
implement existing control technologies and best practices 
to minimise methane emissions. It may not be possible 
to obtain a complete picture of the amount of methane 
emitted through natural gas systems as there are hundreds of 
thousands of existing natural gas wells, thousands of miles of 
pipeline, and a growing interest in natural gas development.

Life-cycle emissions for natural gas are reported as ~35% 
lower than coal on a heat-content basis. In terms of 
electricity production, natural gas has about 50–60% 
lower GHG emissions than those of a coal-fired 
plant. But a current state-of-the-art coal-fired 
plant operating with a high efficiency ultra-
supercritical steam cycle emits almost 
20% less CO2 than a subcritical unit 
operating under similar duty. 
Developments in advanced 
u l t r a - s u p e r c r i t i c a l 
steam cycles 
promise to 

News from the IEA Clean Coal Centre,  
by Debo Adams, IEACCC

The domes at Drax power 
station, Yorkshire
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The world’s first deep saline carbon 
dioxide storage project in association 
with a coal-fired power plant, 
Aquistore, officially opened today at 
SaskPower’s Boundary Dam Power 
Station site in Estevan, Saskatchewan. 
Officials on hand for the ribbon cutting 
ceremony included Ed Komarnicki, 
Member of Parliament for Souris—
Moose Mountain, Saskatchewan 
Environment Minister Herb Cox, MLA 
Doreen Eagles, Estevan City Councilor 
Dennis Moore, and Reeve Kelly 
Lafrentz.

Based in Regina, the Petroleum 
Technology Research Centre (PTRC) 

is responsible for all aspects of 
research and monitoring of the 

project. PTRC CEO Ken From 
is proud of the role that 

PTRC plays in building a 
centre of excellence 

for CO2 research, 

“Saskatchewan has become a real focal 
point of worldwide interest in CCS. The 
Aquistore project has brought together 
one of the largest arrays of research 
partners and expertise anywhere in the 
world to investigate the safe storage of 
CO2.”

“Our government is pleased to have 
invested $14 million in this project 
as part of our efforts to protect the 
environment and develop Canada’s 
energy resources in a responsible 
manner”, said MP Komarnicki. “This 
project, a first of its kind, demonstrates 
Canada’s global leadership in advancing 
carbon capture and storage.”

“The Government of Saskatchewan 
committed five million dollars in funding 
to the development of the Aquistore 
injection and monitoring program,” 
said Saskatchewan’s Environment 
Minister Herb Cox. “Safe, secure storage 
of CO2 will support SaskPower’s plans 
to reduce greenhouse gas (GHG) 
emissions at Boundary Dam Unit 3 and 
other coal-fired power plants.”

With the two deepest wells in 
Saskatchewan at 3400 metres 

each, Aquistore is both 
an important 

demonstration project and a critical 
research site and industrial laboratory. 
The project has partnerships or research 
projects with over 17 international 
organizations from seven different 
countries.

Aquistore’s research program is 
sponsored and supported by Natural 
Resources Canada’s ecoENERGY 
Technology Initiative (ecoETI) and 
through federal funding via Sustainable 
Development Technologies Canada, 
Korea’s National Oil Corporation, 
Enbridge, Consumers Co-operative 
Refinery Limited (CCRL), SaskPower, 
Schlumberger Carbon Services 
and the Saskatchewan Ministry 
of Environment. These sponsor 
organizations and researchers are all 
invested in demonstrating that CO2 
storage is both economically feasible 
and a safe, workable solution to reduce 
greenhouse gases.

Aquistore: Ribbon Cutting Ceremony at    
Canada’s First CO2 Storage Project

continue this trend. A plant operating at 48% efficiency 
would emit up to 28% less CO2 than a subcritical plant. Ultra-
supercritical plants have been constructed and operated in 
Europe, Japan, the USA and China. 

The USA has a major programme of substituting coal-fired 
plants with gas-fired facilities. At the end of 2012, there were 
310 GW of coal-fired electric generating units in the USA. 60 
GW may be retired by 2020.

It is unlikely that the on-going shift from coal to gas in power 
generation in the USA will provide the 50% reduction in GHG 
emissions typically attributed to it. It will only be achieved if gas 
leakage is maintained at the lowest estimated rates of 1-1.5% 
and the coal replacement rate is maintained at >5% per year. 
Although the coal replacement programme may be achievable, 
the 1-1.5% estimates contain significant uncertainty, and lack 
sufficient, actual, real-time measurements to guide policy 
decision-making at national level. If methane emissions exceed 

3% of total gas production, the climate advantage of natural gas 
firing over coal may disappear over the 20-year time horizon.

The report, Climate implications of coal to-gas substitution 
in power generation by Herminé Nalbandian, CCC/248 
April 2015 is available from the IEA Clean Coal Centre 
Bookshop http://bookshop.iea-coal.org.uk/site/uk/clean-
coal-technology-research-reports. Residents of member 
countries and employees of sponsoring organisations can 
download the report at no charge after a one-off registration.

Forthcoming events:

5th IEA CCC Workshop on Cofiring biomass with coal
16th - 17th September 2015, Drax, UK
http://cofiring5.coalconferences.org

11th IEA CCC Workshop on Mercury Emissions from Coal
17th - 20th November 2015, Chennai, India
http://mec11.coalconferences.org



21 Greenhouse News No. 118
June 2015 • www.ieaghg.org

Greenhouse News   
ISSN 2047-2218 (Online) 
Greenhouse News is the newsletter 
of the IEA Greenhouse Gas R&D Programme 
(IEAGHG). IEAGHG is funded by member contributions 
from IEA member countries as well as other developed and 
developing countries and industrial organisations that have an interest in 
implementing technical options for GHG mitigation. A list of this membership can 
be found on the website. Greenhouse News provides information on worldwide developments 
in the field of GHG abatement and mitigation. It is published four times a year and is free of charge. Mailing address 
changes and requests for copies of this newsletter should be sent to the address below.  For further information  
about IEAGHG and suggestions for articles, please email or write to the :

IEAGHG       Pure Offices       Cheltenham Office Park       Hatherley Lane       Cheltenham, Glos. GL51 6SH       United Kingdom. 
Tel: +44 (0) 1242 802911       mail@ieaghg.org       www.ieaghg.org

Conferences & Meetings

Greenhouse News is an environmentally responsible 
publication. All efforts were made to consider the efficient 

use of resources in the production of this newsletter.

This is a list of the key meetings IEAGHG are holding or contributing to throughout 2015. 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.

8th Monitoring Network Meeting 
10th - 12th June 2015, San Francisco, USA

5th Social Research Network Meeting 
6th July 2015, University of Cambridge, Cambridge, UK

UK CCS Research Centre Workshop on CCS Governance and Ethics 
7th July 2015, University of Cambridge, Cambridge, UK

6th High Temperature Solid Looping Cycles Network (HTSLCN) Meeting 
1st - 2nd September 2015, Politecnico di Milano, Milan, Italy

PCCC3 
8th - 11th September 2015, Regina, Canada

4th Conference on CO2 as Feedstock for Chemistry and Polymers 
29th - 30th September 2015, Haus der Technik, Essen, Germany

5th Oxyfuel Network Meeting 
27th - 30th October 2015, Wuhan, China

Risk Management & Environmental Research Combined Networks Meeting 
29th September - 2nd October 2015, Southampton, UK

International CCS Conference (organised by the OCTAVIUS Project) 
17th - 19th November 2015, Rueil-Malmaison, France

9th IEAGHG International Interdisciplinary Summer School  
6th - 12th December 2015, Perth, Australia

https://twitter.com/IEAGHG
https://www.facebook.com/pages/IEA-Greenhouse-Gas-RD-Programme/112541615461568?ref=hl
https://www.linkedin.com/grp/home?gid=4841998

