Greenhouse Issues
September 2010 • Issue 99

The G8 Addresses Progress on CCS,
by Keith Burnard, International Energy Agency
Following their Summit in Muskoka,
Canada, the G8 Leaders declared that:
“Carbon capture and storage (CCS) can
play an important role in transitioning
to a low-carbon emitting economy. We
welcome the progress already made
on our Toyako commitments to launch
the 20 large-scale CCS demonstration
projects globally by 2010 and to achieve
the broad deployment of CCS by 2020, in
cooperation with developing countries.
Several of us commit to accelerate the
CCS demonstration projects and set a
goal to achieve their full implementation
by 2015.”
The G8 Leaders’ assessment was based
on the IEA/CSLF Report to the Muskoka
2010 G8 Summit entitled ‘Carbon
Capture and Storage: Progress and Next
Steps’, which was prepared with the cooperation of the Global CCS Institute.
The report followed an invitation from
the G8 issued to the IEA and the CSLF at
their 2008 Summit in Hokkaido Toyako.
Since the Gleneagles 2005 G8
Summit, the G8 Leaders have grown
increasingly interested in CCS as a
CO2 mitigation option. This has
been largely in response to
analysis by the IEA and
others indicating that
CCS is an essential
component

of a portfolio of technologies and
measures to reduce global emissions
and help avoid the most serious impacts
of climate change. Together with
renewable energy technologies, nuclear
energy and greater energy efficiency,
CCS has been shown to contribute
significantly to the least-cost route of
reducing and stabilising CO2 emissions
in the atmosphere. It has been estimated
that, without CCS in the technology mix,
the additional investment cost in the
power sector to achieve the same level
of CO2 reduction would increase by 78%.
In the G8 Muskoka Declaration, the
Leaders reiterated their accord in L’Aquila
in 2009 to recognise the scientific view
that the increase in global temperature
should not exceed 2oC. This further
entrenches the view that the whole
armoury of mitigation options will need
to be brought to bear, with CCS making
an essential contribution.
So, what progress has been made? Well,
since 2008, it is fair to say that there has
been significant progress. Much has
been done to address the high-level
recommendations on CCS made by the
G8 Leaders. CCS has advanced towards
commercialisation, notably through
the commissioning of CCS pilot plants,
continued learning from plants already
in operation and the development
of legal and regulatory frameworks.
International collaborative and public
outreach activities have increased
substantially.
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The mapping of suitable storage sites
is underway in various countries and
guidelines for CCS-ready plant have
been developed.
It is widely recognised, however, that
the experience to be gained from the
operation of large-scale demonstration
projects is absolutely critical, both to the
extent to which they will be deployed
and the rate at which they will be built.
The projects will provide the confidence
in the technology that is much needed
by all stakeholders. They will be the
catalysts for innovation that must lead
to reduced capital and operational
costs. The importance of large-scale
demonstration projects was recognised
by the G8 Leaders in Hokkaido Toyako,
when they affirmed in 2008 that:
“We strongly support the launching of 20
large-scale CCS demonstration projects
globally by 2010, taking into account
various national circumstances, with a
view to beginning broad deployment of
CCS by 2020”.
Significant progress has certainly
been made. But, while the G8 goal of
broad deployment of CCS by 2020 is
undoubtedly achievable, it nevertheless
still presents a considerable challenge.
So, what is being done to meet the
challenge?
Several
governments
have committed to provide over
USD 26 billion in funding support
for demonstration projects. These
governments have also committed
to facilitate the launch of between
19 and 43 large-scale CCS integrated
demonstration projects by 2020. This
is very promising, as government
support is vital to helping projects
under development overcome
the final hurdles. A study
commissioned by the
Global CCS Institute
(2010)
identified
80
large-scale
integrated
projects
a t
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various stages of development around
the world. Five large-scale CCS projects
are in operation, all commissioned
prior to the 2008 G8 Summit. However,
it is noteworthy that, from this pool
of projects, just one new project,
the Australian Gorgon project, has
been launched and is proceeding to
construction.
To accelerate the deployment of largescale integrated CCS projects, progress
must be achieved in a number of enabling
areas. These areas are embraced by the
eight high-level recommendations that
emerged from a series of workshops
organised the IEA and CSLF following the
Gleneagles 2005 G8 Summit.
These were:
• Demonstrating CO2 capture and
storage
• Taking concerted international action
• Bridging the financial gap for
demonstration
• Creating value for CO2 for
commercialisation of CCS
• Establishing legal and regulatory
frameworks
• Communicating with the public
• Infrastructure
• Retrofit with CCS capture.
If the need for demonstration was foremost
among these recommendations, that
need was unlikely to be satisfied without
action to address the others. The report
to the G8 describes progress to date on
these recommendations and identifies
the ‘Next Steps’ that will be required to
facilitate the deployment of a nominal
100 CCS projects by 2020, including a
significant proportion in developing
countries.
The messages in the report are clear. A
strong momentum has been developed.
It is important that governments and
industry intensify future collaboration to
accelerate the pace of development for
the full implementation of the G8 goals.
In confronting the global energy
challenges, ranging from energy
security to climate change, the IEA will
continue to address issues to advance
the state of global knowledge about
CCS. Through its Working Party
on Fossil Fuels, through its
newly established
CCS Unit

© OECD/IEA 2010
and, not least, through the outstanding
work of its Implementing Agreements,
the IEA will provide objective
information and advice on CCS to its
Member Countries; and it will continue
to inform the agendas of high-level
energy and climate change discussions,
such as those of the G8, the G20 and
the Major Economies Forum (MEF).
----------------------------------------------Further information:
1.
‘Carbon Capture and Storage:
Progress and Next Steps’, IEA/CSLF
Report to the Muskoka 2010 G8 Summit,
IEA, June 2010
www.iea.org/papers/2010/ccs_g8.pdf
2.
‘G8
Muskoka
Declaration:
Recovery and New Beginnings’, Muskoka,
Canada, 25-26 June 2010
http://g8.gc.ca/g8-summit/summitdocuments/g8-muskoka-declarationrecovery-and-new-beginnings/
3.
‘The Status of CCS Projects:
Interim Report 2010’, Global CCS Institute,
July 2010
w w w.globalccsinstitute.com/
downloads/general/2010/The-Status-ofCCS-Projects-Interim-Report-2010.pdf
4.
‘Technology Roadmap: Carbon
Capture and Storage’, IEA, October 2009
w w w. i e a . o r g / p a p e r s / 2 0 0 9 / C C S _
Roadmap.pdf
5.
‘Energy Technology Perspectives
2010 – Scenarios & Strategies to 2050’,
IEA, July 2010, 650 pages, ISBN 978-9264-08597-8
w w w. i e a . o rg / w / b o o k s h o p / a d d.
aspx?id=401

IEA Technology Initiatives, by Toby Aiken, IEAGHG
The following is the Foreword of the recently released
IEA Technology Initiatives. This publication highlights
the most significant recent achievements of the IEA
Implementing Agreements, of which IEAGHG is one.
New technologies will be critical in addressing current
global energy challenges such as energy security. More
must be done, however, to push forward the development
and deployment of the technologies we need today and
will need in the future. Government leaders have repeatedly
underlined the crucial role of industry and businesses in
advancing energy technologies and the importance of
strong collaboration among all stakeholders to accelerate
technology advances.

Energy Technology Initiatives
available from the IEA website

In October 2009, Ministers from the 28 IEA member countries
recognised the critical need for investment in energy
technologies, adding that strong public-private partnerships
are essential to overcome the global energy challenges we
face. Ministers called for greater efforts to bolster public
support for research, development and demonstration
(RD&D) with a view to doubling cost-effective investment
in low-carbon energy technologies by 2015 and urged the
private sector to increase investment in these areas as well.
In addition, IEA Ministers agreed to accelerate the
development and worldwide deployment of cleaner
energy technologies and welcomed the development of
an international low-carbon energy technology platform.
This platform provides an international forum that enables
countries to work together with industry and other
international organisations to create country-specific,
strategic energy technology plans drawing on the work
of the IEA, the IEA global energy technology network and
other ongoing initiatives.
Following the December 2009 Copenhagen Conference
of the Parties (COP15), governments are looking for
international collaborative mechanisms that can provide the
means to translate dialogue into action and enhance energy
technology development and deployment. Beginning with
the year 2010, we are being offered a unique opportunity to
make a difference and drive the transition to a low-carbon
global economy.
To attain these goals, increased co-operation between
industries, businesses and government energy technology
research is indispensable. The public and private sectors
must work together, share burdens and resources, while at
the same time multiplying results and outcomes.
The 42 multilateral technology initiatives (Implementing
Agreements) supported by the IEA are a flexible and effective
framework for IEA member and non-member countries,
businesses, industries, international organisations and
non-government organisations to research breakthrough
technologies, to fill existing research gaps, to build
pilot plants, to carry out deployment
or demonstration

programmes – in short to encourage technology-related
activities that support energy security, economic growth
and environmental protection.
More than 6,000 specialists carry out a vast body of research
through these various initiatives. To date, more than 1,000
projects have been completed. The significant recent
achievements and activities of these Agreements are the
focus of this book.
I strongly encourage those who may be engaged in
energy issues, whether in government or in the
private sector, to consider seeking participation in
the IEA global energy technology network and
the Implementing Agreements to transform
dialogue into action for a secure energy
future.
Nobuo Tanaka
Executive Director
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Global Technology Roadmap for CCS in industry: Sectoral
Workshops, By Tom Mikunda, Energy Research Centre of the Netherlands
In February 2010, a project was launched to develop
a global technology roadmap on carbon capture and
storage applications for industry. As part of the project, a
meeting, including a number of specific industrial sector
workshops, took place in Abu Dhabi in June 2010.
Although CCS is generally associated with applications in the
power sector, all current full-scale demonstration projects
and much of the short-term potential for CCS is in industrial
sectors, such as gas processing, refineries and liquid fuel
production. The roadmap addresses those sectors that
are likely to become of importance in the short-term and
that might provide opportunities for developing countries
specifically. The roadmap is an effort of the United Nations
Industrial Development Organisation (UNIDO), funded by
the Global Carbon Capture and Storage Institute (GCCSI)
and the Norwegian Ministry of Petroleum and Energy,
in collaboration with the Energy research Centre of the
Netherlands, the International Energy Agency (IEA), the IEA
Greenhouse Gas R&D Programme and Masdar – Abu Dhabi
Future Energy Company. It is projected that the roadmap will
be completed within the year.
The overriding goal of the roadmap is to provide relevant
stakeholders, in particular those in developing countries
with limited other means to access information, with a vision
of industrial carbon capture and storage up to 2050. The
roadmap process has several stages. First, assessments for
the sectors of high-purity industrial CO2 sources1, cement,
iron and steel, refineries and biomass-based industrial CO2
sources are completed, which provide the analytical foresight
to shape the final roadmap. The sectoral assessments include
the technical possibilities, costs, deployment potential and
specific policy and regulatory aspects regarding CCS in
each sector and were discussed in a meeting organised in

Attendees of the meeting in Abu Dhabi
Abu Dhabi on the 30th June – 1st August, attended by
approximately 50 participants. Next steps include finalisation
of the sectoral assessments, completion of a draft roadmap,
and discussion of the roadmap and concrete opportunities
for CCS in the short term during a meeting in Amsterdam on
the 24th September 2010.
The objective of the Abu Dhabi meeting was to provide
the Global Technology Roadmap on CCS in Industry team
with information about the sectors covered, by bringing
together experts and discussing the work completed so far.
The meeting was hosted by Masdar, and included key-note
speeches by Dolf Gielen (UNIDO), Dale Seymour (GCCSI),
Sam Nader (Masdar), Nathalie Trudeau (IEA) and Heleen de
Coninck (ECN).
For further information, including a report of the meeting,
please visit - www.unido.org/index.php?id=1000821
Contact: Heleen de Coninck – deconinck@ecn.nl / Tom
Mikunda – mikunda@ecn.nl
Includes CO2 emissions from natural gas processing, ammonia, hydrogen and
synthetic fuel production.
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The Clean Energy Ministerial Action Group,
by Debbie Stockwell and Margaret Sewell, DECC

Energy ministers from the major economies met in Washington on 19th-20th July to discuss low carbon technologies
and to announce new initiatives to drive their deployment. One of these was a Carbon Capture Use and Storage
Action Group, led by the UK and Australia.
The Group was launched by the UK’s Secretary of State, Chris Huhne, and comprises 13 government and 10
business members from both developed and developing countries. The door remains open for others
to join the Group if they wish.
The role of the Group is to develop a Global Strategic Implementation Plan for CCUS which
will set out recommendations for ministers on how the barriers to CCS deployment
can be overcome. The recommendations will be tabled at the next Clean Energy
Ministerial, to be held in Abu Dhabi in Spring 2011.
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The Group will address barriers under five themes: strategic
direction, regulation, storage assessment, knowledge
sharing and finance, looking at where energy
ministers and business leaders will be
able to add value and drive

momentum, building on the existing
work being taken forward by the Global
CCS Institute, the International Energy
Agency and the Carbon Sequestration
Leadership Forum.
Government & business representatives
will work together to take forward
discussion and analysis of the options
to overcome the barriers and develop

the recommendations. They are likely to
meet for the first time in the margins of
the GHGT10 conference in Amsterdam.
Alongside the announcement of the
Group at the Clean Energy Ministerial, a
number of countries also announced new
funding and activities to demonstrate
progress in driving forward CCS
development since the Major Economies

Forum Technology Action Plan for CCUS
was published in December 2009.
The factsheet which is available at:
www.energy.gov/news/documents/
CCUS-Fact-Sheet.pdf
sets out the detail of the initiative and
details of the new activities that have
been launched.

IPAC-CO2 Developing World’s First Standard for
Geologic CO2 Storage, by Joe Ralko, IPAC-CO
2

The
International
Performance
Assessment Centre for geologic
storage of Carbon Dioxide (IPACCO2) is working with CSA Standards
to develop Canada’s first carbon
capture and storage (CCS) standard
for the geologic storage of industrial
emissions.
Upon completion, the new CCS
standard will be submitted to the
Standards Council of Canada for
recognition, making it the world’s first
formally recognised CCS standard in
this area.
The new standard will then be used as a
basis for the promotion of international
standards through the International
Standards Organisation (ISO) by 2012.
“This is one small but very important
step for us to gain public and regulator
confidence in the geologic storage
of CO2 as a sustainable energy and
environmental option,” said Carmen
Dybwad, chief executive officer of
IPAC-CO2.
“We are very excited to work jointly
with CSA Standards, a not-for-profit
membership-based association which
has served industry, government and
consumers in Canada and the global
marketplace since 1919.”
The process to establish the standard
was initiated in Canada, but a bilateral approach to verification of the
standard is being taken to ensure the
finished product would be applicable
in both Canada and the United States.
A technical committee comprised
of experts from academia, industry,
environmental NGOs and regulators
in both countries will begin reviewing
a draft of the standard this month.
Representation on the technical
committee from Canada and the
United States is equal.

Dybwad said she expects the standard
will be ready for consideration by the
Standards Council of Council within
the next year and then submitted to
ISO.
This new standard, which will focus
primarily on the long-term geologic
storage of CO2 deep underground,
will provide essential guidelines for
regulators, industry and others around
the world involved with scientific and
commercial CCS projects.
“We welcome this important initiative,”
said Paal Frisvold, project leader of
the Bellona Environment CCS Team.

CSA
Standards
has
extensive
experience in developing international
environmental and carbon dioxide
management standards. On behalf
of the Standards Council of Canada
(SCC), CSA Standards manages
the Secretariat for the committee
that developed the ISO 14000
environmental management and
ISO 14064 climate change standards.
IPAC-CO2 was created to meet a public
and regulatory need in the global CCS
chain by providing an independent
performance assessment of geologic
storage of carbon dioxide.

“This is the first of its kind in the world
and will become a key contribution to
designing policies and mechanisms
to enhance the acceleration of CCS
deployment in other parts of the world.”
“The Bellona Foundation is an
international environmental NGO
based in Norway. Founded in 1986
as a direct action protest group,
Bellona has become a recognised
technology and solution-oriented
organisation with offices in Oslo,
Brussels, Washington, D.C., St.
Petersburg and Murmansk.
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GreenGen Visit, by John Gale, IEAGHG
The 58th meeting of the IEA’s Working
Party on Fossil Fuels (WPFF) was held
in Beijing, China for the first time in
June 2010. In addition to the working
programme the delegates attending
the WPFF were given a guided tour of
the GreenGen project site in Tianjin
just south of Beijing.
The GreenGen Co. was founded on
December 23rd, 2005. GreenGen’s
objective is to design, build and
operate the first IGCC power plant in
China in 2009 and coal-based, nearzero-emission GreenGen power plant
in China with independent intellectual
property rights.

The GreenGen project aims to
research, develop and demonstrate a
coal-based power generation system
with hydrogen production through
coal gasification, power generation
from a combined-cycle gas turbine
and fuel cells, and efficient treatment
of pollutants and CO2. Thus, the
efficiency of the coal-based power
generation will be greatly improved,
and the pollutants and CO2 emissions
will be near zero. The GreenGen
project will gradually develop the core
technologies, the system integration
and operating techniques, and finally
build a GreenGen Power Generation

Attendees of the working party
enjoy a guided tour of the
GreenGen site

Tianjin, site of China’s
first IGCC power plant

system with proprietary intellectual
property rights to achieve sustainability
of coal-based power generation.
Stage I of the project which is now
underway is to build the 250ME IGCC
power plant. Stage II, starting in 2010,
will be to build the adjoining research
facilities for hydrogen production, fuel
cell power block and CO2 capture and
storage. With the ultimate aim in 2016
of increasing the gasification plant size
to 400MW either by building a second
gasifier or enlarging the existing one.

Greenhouse Issues Goes Green, by Toby Aiken, IEAGHG
As an environmentally conscious organisation IEAGHG is always seeking new ways to reduce our carbon
footprint. We feel that the environmental cost of producing thousands of newsletters and posting
them around the world every quarter warrants consideration. With the option of electronic
delivery available, we feel that this is a course we should consider pursuing in due course.
With this in mind, IEAGHG is considering switching the delivery methods of the newsletter from
paper based to electronic wherever possible. Whilst we appreciate that many still prefer
paper copy and we do not want to ignore your references. Therefore, if you would
prefer to continue receiving a hard copy of the newsletter, please let us know,
by emailing mail@ieaghg.org with your address details, otherwise we will
convert the delivery method to electronic over the coming six months.
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Did You Know? Greenhouse Issues is already printed on
100% recycled material, using vegetable based inks,
and the electricity used by the Printers
is generated by renewable
sources.

OCC2 Call For Papers, by Stanley Santos, IEAGHG
Further to the initial announcement in the March edition of Greenhouse Issues, IEAGHG is pleased to announce that the
abstract submission is now open.
		
Abstracts can be submitted under various subheadings within these primary areas:
			
•
Key challenges to the full scale demonstration of Oxyfuel Combustion Technology
			
•
Establishing the case for retrofitting of Oxyfuel Combustion to existing power plants
			
•
Update to all large scale pilot plant projects – what we have learned?
			
•
Advancement in the boiler and burner development – what are the remaining challenges?
			
•
Demonstration of flue gas processing units
			
•
Improvement in oxygen production
			
•
Understanding and development of the CO2 processing unit
For more information, and to submit an abstract, please visit the OCC2 pages of the IEAGHG website:
www.ieaghg.org/index.php?/20100518210/2nd-oxyfuel-combustion-conference.html
Conference Dates:
		
12th-15th September 2011
2nd Oxyfuel Combustion Conference
th
		
16 September 2011		
Facility Visit to Callide Power Station
Location:
		
Capricorn Resort, Yeppoon, Australia, Australia
Dates to Remember:
		
15th September 2010		
Abstract Submission Opens
th
		
15 December 2010		
Abstract Submission Deadline
		
15th February 2011		
Conference Registration Opens
		
15th April 2011			
Notification of Acceptance for Presentations
		
15th May 2011			
Early Bird Registration Closes
th
th
		
12 - 16 September 2011
2nd Oxyfuel Combustion Conference

IEAGHG Natural Releases Workshop,
by Ameena Camps, IEAGHG

This workshop was held over 3
days, covering views of regulators
and industry as well as extensive
experience from various research
projects across Europe and the USA.

View over LaacherSee Lake,
Venue for the workshop

2nd – 4th November 2010, Maria Laach,
Germany
In September 2008 IEAGHG and the
British Geological Survey (BGS) hosted
a workshop in Keyworth, Nottingham:
‘Defining R & D needs to assess
environmental impacts of potential
leaks from CO2 storage’.

Workshop discussions highlighted
research needs and priorities. One of
the key recommendations following
such discussions was for IEAGHG to
hold an additional workshop focussing
on natural releases of CO2 using
the IEAGHG Natural Releases of CO2
publication as a basis for the meeting.
Following
this
recommendation,
IEAGHG is pleased to announce the
upcoming workshop: ‘Natural Releases
of CO2:
Building Knowledge for CO2 Storage
Environmental Impact Assessments.’

hosted by CO2GeoNet/BGR in Maria
Laach, Germany from the 2nd of
November to the 4th of November
2010. This workshop will present and
discuss international results from
research
projects
representative
of the current global knowledge
base in natural releases of CO2 and
impacts of such with relevance
to CO2 storage environmental
impact assessments.
The
third day of the workshop
provides all delegates
with the wonderful
opportunity
of
seeing
natural
CO2

‘Natural Releases of CO2: Building
Knowledge for CO2 Storage
Environmental
Impact
Assessments‘
will
be
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releases at the infamous Laacher See caldera lake (which is a stone throw away from the workshop hotel: the Seehotel) and
the Wallenborn cold water geyser.
Delegate numbers will be limited for this workshop, so keep an eye on our website for registration announcements and we
recommend early registration to avoid disappointment. For further information contact:
Ameena.Camps@ieaghg.org or Samantha.Neades@ieaghg.org and visit our website.

IEAGHG Risk Assessment Network Workshop
2010, by Ameena Camps, IEAGHG
In May the IEAGHG Risk Assessment
Network held its 5th network meeting,
hosted by the Colorado School of
Mines in Golden, Denver, Colorado,
and sponsored by the International
Performance Assessment Centre for
the Geological Storage of Carbon
Dioxide (IPAC-CO2). The three day
workshop was well attended, with
over 50 delegates from many different
regions around the world, and
highlighted the latest international
CO2
storage
risk
assessment
developments by bringing together
experts from various disciplines to
share knowledge and experience.
After a brief opening address by Tim
Dixon (IEAGHG), John Poate, the Vice
President for Research and Technology
Transfer at the Colorado School of
Mines, welcomed all delegates of the
Risk Assessment Network Workshop,
stressing the importance of the
workshop to advance knowledge
in carbon dioxide storage at a time
when energy and the environment
is the crucial scientific challenge.
Following this welcome session,
with presentations from
IPAC-CO2, IEAGHG and
CSLF, the workshop
moved into the six
technical sessions:
Session One:
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Delegates attend a field trip to
Chevrons Rangely CO2 Plant

Regulatory Requirements, included
presentations from Bettina Mueller of
Alberta Energy, Jason Deardorff from
US EPA, Kevin Boehmer from CSA
standards and Jose Condor from IPACCO2. Kevin Doran from the University
of Colorado chaired the session and
the concluding panel discussion which
raised several important key messages
including the need for adaptive
approaches in regulations, and the
importance of terminology clarification.
The second session: What can
risk assessment deliver?; chaired
by Charles Jenkins of CSIRO and
CO2CRC, presented and discussed
risk
assessment
methodologies
and processes to meet regulatory
requirements, with presentations
from David Coleman of DNV, Mike
Stenhouse of INTERA Inc., Jim Conca of
New Mexico State University, Ameena
Camps of IEAGHG on behalf of the EU
RISCS project and Grant Bromhal
of NETL/DOE.
The
concluding

panel discussion, chaired by Ken
Hnottavange-Telleen of Schlumberger,
discussed what industry expects risk
assessment to deliver, highlighting
the need for arrows not numbers in
the risk assessment process to guide
projects forward and the importance
of effective risk assessment in
producing a much needed statement
of a projects long term liability.
The final session of the first day of
the workshop, Risk Communication,
provided presentations from Sarah
Wade of AJW Inc on the US DOE Best
Practice Guidelines, Sallie Greenberg
of Illinois State Geological Survey on
Managing Communication Risk from
experiences at the Illinois Basin-Decatur
Project, Roel Snieder from the Colorado
School of Mines discussing ethics and
the communication of risk, and Joe
Ralko from IPAC-CO2 expressing the
importance of clear communication,
drawing on his experience from
the media industry. The final panel
discussion, chaired by Jerry Sherk,
discussed risk communication vs.
risk opposition and whether there
can be too much information.

Chevron’s Rangely CO2 Plant CO2EOR Operation

The second day of the workshop
began with the fourth session: Updates
from Real Projects, with fascinating
presentations from Rick Chalaturnyk of
the University of Alberta on Weyburn
Phase II Risk, Kevin Dodds of BP on
Iterative Risk Assessments at In-Salah,
Charles Jenkins of CSIRO & CO2CRC
presenting lessons learnt from Otway
site monitoring, and Ken HnottavangeTellen of Schlumberger with an exciting
active demonstration on perception
of risk through an audience voting
system used in the Decatur Project
to collect risk assessment data. Key
messages from discussions included
the need to identify acceptable levels
of risk, to benchmark methods for
consistency, and care should be taken
not to over simplify information.
The last two technical sessions
provided presentations and discussion
on Induced Seismicity/Geomechanics
and Long-term risk management,
including presentations from Matthew
Gerstenberger of GNS Science and
CO2CRC, and Vaughan Griffiths from the
Colorado School of Mines; highlighting
lack of available data and experience
in induced seismicity, research should
be communicated in context, and
there is a pressing need to quantify
the
risk
curve

and such should be continuously
reassessed as the project progresses
and
knowledge
continues.

Andy Walla and Jeff Roedell, and on
monitoring activities by the Colorado
School of Mines’ Ron Klusman.

To conclude the meeting, IEAGHG’s
Tim Dixon chaired an open
discussion session to determine the
workshop’s learnings, knowledge
gaps
and
recommendations.

Presentations from the Workshop
and the detailed agenda are
available on the IEAGHG Risk
Assessment
Network
member’s
website, see
www.ieaghg.org.

Key
recommendations
included
the need to avoid overlaps and
benchmarking between projects,
for further work on metrics for
quantification of risk, to use analogues
to help understand processes
in addition to models, to define
terminology and ensure consistency,
and to actively engage with regulators
to provide much needed information

Next year’s Risk Assessment Network
meeting will be in France – dates are yet
to be confirmed. Keep an eye out for Risk
Assessment Network announcements.

After wrapping up the meeting in
Golden, delegates were whisked off on
a coach through the Rocky Mountains
to Rangely for the field trip on the third
day. Here, participants were treated
to a tour of the Chevron Rangely
Facility, hosted by Dag Nummedal
of the Colorado School of Mines,
with introductory presentations
on CO2EOR operations
from
Chevron’s
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The 6th Meeting of the Monitoring Network
By Millie Basava-Reddi, IEAGHG
The 6th Monitoring Network meeting
was held in Natchez, Mississippi, USA
on 6th - 8th May 2010 and was hosted
and sponsored by the Gulf Coast
Carbon Center. It was attended by 50
delegates from 10 countries.

Delegates of the Network
Meeting on a field trip to the
Cranfield Injection Site

The first session covered reports
from previous meetings, including a
summary of the previous monitoring
meeting and this year’s modelling
network meeting, as well as an update
from the SEG CO2 meeting in Banff,
October 2009, which largely focussed
on the current and future role of
geophysicists in CO2 sequestration.
This was followed by a session on the
results from international monitoring
projects, which included updates
from Ketzin, Lacq and Gorgon. As the
meeting was held in the USA, there was
then a session dedicated to the results
from US and Canadian monitoring
projects, which included an overview
of the US regional partnerships as well
as more detailed talks on particular
projects within the partnerships.
The fourth session was on monitoring
in an evolving regulatory and political
environment. This commenced with an
overview of the new US EPA mandatory
reporting of greenhouse gases rule,
related to injection and geological
storage of CO2. Information to be
reported is the amount of CO2 received
onsite from offsite sources, the amount
of CO2 injected into the subsurface and
the source of the CO2 if known. This will
enable CO2 flow across the CCS system
to be tracked, but does not intend
to prescribe specific monitoring
techniques. There were also
talks detailing projects being
designed at the same time
that the regulations
are being defined,
for example the
Aquistore
project
in

Saskatchewan, where collaboration
between industry and government
had taken place since project
inception. There was also a section
on the importance of outreach to
the public, with updates from STORE
(Sequestration Training, Outreach,
Research and Education) and SECARB
ED, detailing their current outreach
and
educational
programmes.
This was followed by a panel discussion
on dealing with the question of
uncertainty. A major issue brought up
was that there is such a broad spectrum
of what people think of as uncertainty
and it may be necessary to define how
we are using it and address that. There
are measurement related uncertainties
and uncertainties related to modelling
results, which will never completely
match the monitoring results and it was
discussed how a large part of dealing
with uncertainty is recognising when
a mismatch is significant. It was also
put forward in the discussion that the
injected CO2 illuminates the subsurface,
by increasing the area of contact and
providing new data on the subsurface.
This leads to further knowledge, but
also further uncertainty, so that the risk
profile may not plateau after a certain
point, but continue to increase until
injection is ceased, after which point
it will start to decrease.
Session five
post
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was on
injection

monitoring, with updates Otway,
Nagaoka and Frio. The presentation
from Nagaoka showed further
evidence from induction logging of
dissolution of CO2 within the storage
formation.
The sixth session was on emerging
and innovative monitoring techniques,
where there were talks on InSar,
ecological monitoring, ERT (Electrical
Resistance
Tomography)
and
geochemical monitoring. It was found
to be useful to compare the same
technologies used at different sites,
as this helps to show some of their
limitations as well as benefits.
The two day workshop was followed by
a fieldtrip to the Cranfield injection site.
This is a CO2EOR injection site using a
natural source of CO2 with an extensive
monitoring programme being carried
out by the Gulf Coast Carbon Center.
The Cranfield site has been producing
oil and gas since 1944 and there are
many abandoned wells, some of which
are being reused as observation wells.
The monitoring programme consists
of geochemical sampling, cross-well
and vertical seismics, ERT and wireline
logging. Following presentations
on these, there was a visit to the
groundwater monitoring site and the
gas separation plant. 2Mt has been
injected into this site over the last 2
years and an injection rate of 1Mt/
year was achieved in December 2009,
which is expected to be maintained for
15 months.

New IEAGHG Study Reports, by Toby Aiken, IEAGHG
Corrosion and Materials Selection in CCS Systems
Corrosion and materials selection are key issues in the
practical design and operation of power plant, chemical
plant, pipeline transport and wells. These all form part
of CO2 capture and storage (CCS) systems. IEAGHG has
produced studies on many aspects of CCS systems and
there is now a considerable body of knowledge on the
main elements of the process. However, while the selection
of materials of construction and management of corrosion
may be touched upon in these studies the subject has not
yet been addressed in any detail.
The study was undertaken by a strong consortium, and the
overall conclusions drawn from the study overview are:
Material Selection
There are many areas of CCS systems where careful selection
of materials will be required to ensure safe and economical
operation. This study has not revealed any areas where a
suitable and reasonably economical solution for materials
choice and corrosion monitoring is not possible.
Presence of Oxygen
The presence or otherwise of even trace amounts of oxygen
in certain parts of CCS systems needs to be fully understood
in order to make proper material selections and either the
process should ensure absence of oxygen if it could be
present or an appropriate corrosion resistant alloy material
should be selected.
Further Research
There are some areas where further research would be
helpful, in particular the establishment of toughness
requirements for very large diameter high pressure CO2
pipelines or those made of very high strength steel. Also the
efficacy of oxygen scavengers in the wet supercritical CO2
environment and conditions under which free water will
be present for all combinations of impurities which may be
encountered should be determined.

Map of Networks to meet Blue Map CCS Demand in 2050, from
IEAGHG report 2010-13

and also identifies the increasing repository of knowledge
from existing and forthcoming demonstration projects.
The economics of injection and storage are also liable to play
a significant role in the future, and the effect that formation
characteristics can play on the economics is considerable.
Site characterisation should identify these factors at an early
stage, and subsequently these should not be difficult to
anticipate.
Development of a Global CO2 Pipeline Infrastructure
Projections of the scale on which CCS needs to be deployed
to meet targets for CO2 emissions reductions indicate that
a massive CO2 pipeline infrastructure will be required. To
date CCS systems have tended to be based on dedicated
pipelines connecting source to sink although some studies
of regional CO2 pipeline infrastructure requirements have
been carried out. The purpose of this study is to examine
the wider issues including design, financing, economics and
regional differences.

Injection Strategies for CO2 Storage Sites

A contract was awarded to a specialist engineering company
Element Energy to work with pipeline specialists from
Newcastle University and consultants on infrastructure
financing to study the subject.

It has been demonstrated that the geological storage of
anthropogenic CO2 emissions in depleted hydrocarbon fields
and deep saline formations (DSF) is a tenable process. There
are numerous pilot, demonstration and commercial storage
projects in operation around the world that prove the
concept. One of the next barriers to widespread deployment
and implementation is the scale-up needed from these pilot
and demonstration scale projects to the scale required to
make significant impacts on the atmospheric levels of CO2.

The savings which might be derived from combining
sources into common pipelines were examined
and also the financing mechanisms which
might be used were explored and compared
with those in common use for similar
infrastructure developments. The IEA
Blue map scenario figures for CCS
capacity were used as a basis
for estimates.

Injection strategies utilised for single or several well
operations are likely to be significantly different from those
used for larger, commercial scale operations. The process
of moving from the earlier to the latter is dealt with in this
report.
The report concludes by identifying the main
barriers to scale up of injection practices
for large scale operations,
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The study concluded that:
Capacity Issues: To meet projected
long term CCS requirements a massive
increase in identified DSF storage
capacity in reasonable proximity to
major emission sources is needed in
many regions. Without this increase
the costs associated with transmission
of CO2 from sources to sinks becomes
excessive. However in the shorter term
up to 2030 there appear to be sufficient

opportunities to provide low cost
transport through manageable terrain
over short routes.
Risk Sharing: The nature of large
integrated CCS systems will encourage
vertical integration of capture,
transport and storage as well as risk
sharing through joint ventures.

Network Potential: The routing analysis
indicates that significant savings may
be possible from integrating transport
networks in over half of the system
global system. However in many cases
dedicated point to point systems will
be appropriate.
Legal Issues: There are some remaining
legal impediments to trans-border
systems which should be relatively
easy to address.

Developments and Innovation in CO2 Capture and Storage
Technology, by M Mercedes Maroto-Valer, University of Nottingham
Volume 1 – Carbon dioxide (CO2)
capture, transport and industrial
applications
Volume 2 – Carbon dioxide (CO2)
storage and utilisation
We are currently sitting on the edge of
a great opportunity to revolutionize
the worldwide energy scenario as
new solutions are required to meet
global concerns for energy security
and environmental sustainability,
particularly considering that world
energy demand is predicted to
increase by 40% between now and
2030. CO2 capture and storage
(CCS) is a key technology in the
decarbonisation of the fossil-fuel
power sector, with most analyses
showing that CCS could deliver
greater CO2 reductions worldwide
by 2050 than any other single
technology.
Although CCS technologies
have been demonstrated to
an extent, there remain
technical
challenges
to
overcome
in
integrating
components
into power
plants
as
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well as reducing their costs, work
which also needs to be achieved within
a suitable regulatory framework.
With estimates projecting that the
investments required to achieve
decarbonisation of the power industry
between 2010 and 2050 will include,
amongst others, 55 fossil-fuelled power
plants with CCS every year, there is also
a clear need for appropriate knowledge
transfer of the developments and
innovations in CCS that will ultimately
result in the increased application
and cost-reduction of this critical
technology.
Developments and innovation in
carbon dioxide (CO2) capture and
storage technology, Volumes 1 and 2,
provides a comprehensive reference
on the state of the art of research,
development and demonstration
of CCS technologies that are being
developed for application to power
plants and in CO2-intensive industries.
Volume 1 reviews the CO2 capture
options applicable to both new-build
power plant or as a retrofit to existing
plant, and that can also be adopted in
other industries, with developments
aimed at increasing the effectiveness
and lowering the cost of capture. The
book opens with chapters reviewing
the economics, regulation and
planning of CCS for power plants
and industry, and goes
on to explore

developments and innovation in
post- and pre-combustion and
advanced combustion processes and
technologies for CO2 capture in power
plants. This coverage is extended
with sections on CO2 compression,
transport and injection and industrial
applications of CCS technology,
including in the cement, concrete, iron
and steel industries.
Volume 2 reviews the CO2 storage
options and approaches that are
required to verify the safety and
efficacy of storage/sequestration.
The book initially reviews geological
sequestration of CO2, from saline
aquifer sequestration to oil and
gas reservoir and coal bed storage,
including coverage of reservoir
sealing, and monitoring and modelling
techniques used to verify geological
sequestration of CO2. Terrestrial and
ocean sequestration are also reviewed,
along with the environmental impact
and performance assessments for
these routes. The final section reviews
advanced concepts for CO2 storage and
utilisation, such as industrial utilisation,
biofixation, mineral carbonation and
photocatalytic reduction.
With a foreword by Lord Oxburgh,
Climate Science Peer, and peerreviewed chapters written by a
distinguished international team of
expert contributors, Developments
and innovation in carbon dioxide
(CO2) capture and storage technology,
Volumes 1 and 2, will be a standard
reference in this increasingly
important
field.

Bibliograhic details:
Published by Woodhead Publishing Ltd, Cambridge, UK and in North America by CRC Press LLC, Boca Raton, USAAbout the
editor:
Professor M Mercedes Maroto-Valer is Director of the Centre for Innovation in Carbon Capture and Storage (CICCS), University
of Nottingham, UK, and is noted internationally for her research into energy and environmental technologies, with particular
emphasis on carbon management.
Further details and information available from Mr Ian Borthwick, Commissioning Editor, Woodhead Publishing, UK; Tel: +44
(0)1223 891 358; Email: ianb@woodheadpublishing.com
Volume 1: ISBN: 978 1 84569 533 0; June 2010; 560pp; £155.00 Volume 2: ISBN: 978 1 84569 797 6; July 2010; 544pp; £155.00
www.woodheadpublishing.com/en/book.aspx?bookID=1552 www.woodheadpublishing.com/en/book.aspx?bookID=2047
Volume 1– CO2 capture, transport and industrial applications Volume 2 – CO2 storage and utilisation
1 Introduction

1 Introduction

Part 1 CCS economics, regulation and planning

Part 1 Geological sequestration of CO2

2 Techno-economic analysis and modelling
3 Regulatory analysis and outlook
4 Planning for CO2 capture and reduction

2 Geological screening criteria and characterisation
3 Deep saline formation/aquifer sequestration
4 Oil/gas reservoir sequestration
5 Coal bed sequestration

Part 2 Post- and pre-combustion processes
5 Advanced absorption technologies
6 Advanced adsorption technologies
7 Advanced CO2-separation membranes
8 Advanced gasification processes
Part 3 Advanced combustion processes
9 Oxyfuel combustion systems
10 Advanced oxygen separation and generation systems
11 Chemical looping combustion systems
Part 4 CO2 compression, transport and injection
12 CO2 compression and liquefaction technology
13 CO2 transport technology
14 CO2 injection technology
Part 5 Industrial applications
15 CCS in the cement and concrete industry
16 CCS in the iron and steel industry

Part 2 Verification techniques for geological sequestration
6 Injection design to maximise geological sequestration
7 Sealing/plugging and leakage
8 Measurement and monitoring for verification
9 Short- and long-term modelling of CO2 sequestration
Part 3 Terrestrial and ocean sequestration
10 Terrestrial sequestration
11 Terrestrial environmental impacts and performance
assessment
12 Ocean storage
13 Marine environmental impacts and performance
assessment
Part 4 Advanced concepts for CO2 storage and utilisation
14 Industrial utilisation
15 Biofixation
16 Mineral carbonation
17 Photocatalytic reduction
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Third Meeting of the Mustang Research Project,
by Auli Niemi, Uppsala University and Neil Wildgust, IEAGHG
Participants in the EU-funded
Mustang project gathered for the 3rd
consortium meeting in Montpellier
during June 2010, after completing
the first year research activity.

CO2 Injection
Heletz, Israel

Site,

The Mustang project will develop
guidelines, methods and tools for
the characterisation of deep saline
formations (DSF) for CO2 geological
storage. Funded under the European
FP7 framework, the 4 year project aims
to utilise the scientific expertise of the
19 participating research institutions
to gain a thorough scientific
understanding of underlying critical
processes governing CO2 storage, and
to develop measurement, monitoring
and verification technologies.
The project is co-ordinated by Uppsala
University and comprises 9 work
packages:
•
•
•
•
•
•
•
•
•

Test sites;
Field quantification techniques;
Laboratory experiments and
natural analogues;
Processes;
Validation;
Numerical model development
and modelling;
Scale effects;
Certification;
Project impact (dissemination and
public acceptance).

During the 3 days of the Montpellier
meeting, presentations on progress
to date were given by leaders of
each work package and two
workshops were held on,
respectively,
scientific
processes and risk
assessment. Positive
feedback
on
the
work
package
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presentations
was
given
by
representatives from organisations
on the project advisory board – Barry
Freifeld (Lawrence Berkeley National
Laboratory)
and
Neil Wildgust
(IEAGHG), plus from Laurent Jammes
(Schlumberger) and Jeroen Schuppers
(European Commission).
Included within the meeting was a field
trip to the Maguelone experimental

saturated by 2 distinct groundwater
masses – with brackish water overlying
relatively fresh water, the boundary
between 32m and 40m below ground
level. The site provides an ideal
opportunity for controlled injection of
CO2 into saline groundwater to facilitate
the testing of a full suite of surface and
downhole monitoring technologies
prior to future, deeper deployment for
DSF storage.

Participants at the Maguelone Site

site, located on the coast 10km south
of Montpellier. Five shallow (up to 60m
deep) boreholes have been drilled
at this site since 2003, originally to
study the dynamics of salt-water
intrusion in coastal aquifers and to
develop
new
hydro-geophysical
monitoring methods. Electrical
resistivity monitoring has
demonstrated that the
shallow sedimentary
sequence is

Mustang researchers will gather
again in Israel for the next consortium
meeting in January 2010, with a visit to
the Heletz site where a planned 1,000
tonne injection of CO2 will form the
largest field test within the project.
More details on the Mustang project
are available to view at:
www.co2mustang.eu/
including regular newsletters detailing
major developments and events within
the project.

Second EAGE CO2 Geological Storage Workshop - “From
Laboratory to Deployment”, by Sergio Persoglia, CO2GeoNet
On March 11th - 12th, the EAGE (European Association of
Geoscientists & Engineers) have organised the second
Geological Storage Workshop “From Laboratory to
Deployment” in Berlin, in co-operation with ZEP (Zero
emission platform), CO2NET EAST and CO2GeoNet.
Sponsored by Statoil and Vattenfall, this second workshop
has brought together around 140 scientists and engineers
from research centers and companies from 20 European
countries, Australia, Canada, China and Japan.
The 23 key-note speakers and invited lecturers have been
organised into the following sessions:
•
•
•
•
•
•

Storage Capacity and Site Selection (chair: Niels Peter
Christensen);
Storage Pilots and Demonstration Projects (chair: Philip
Ringrose);
Emerging Storage projects (chair: Henk Pagnier);
Modelling and Monitoring (chair: Charlotte Krawczyk);
Technology and Society (chair: Ludwick Stroink);
Transport and land Planning (chair: Peter Gerling);

Moreover, among the proposed posters, 40 have been
selected and displayed, giving an interesting view on the
forefront research activities on geological storage, in many
of its various facets.
Two round table discussions:
• What are the major challenges for CO2 Storage?
• What can we learn from other projects to make projects
work together? (rapporteur: Sergio Persoglia);
• What can we learn from other industries?
• What accuracies and time scales are required?
(rapporteur: Gyorgy Falus)
We have given the attending people the opportunity for
debating and exchanging their opinion on these key issues,
pertinent to a quick transition of CCS techniques “From
Laboratory to Deployment”.
After the opening address by Niels Peter Christensen,
chairman of the organising committee and Prof. Diethard
Mager, Geman Ministry of Economics and Technology,
Isabelle Czernichowski llustrated in her key note what the
research challenges for a wide spread CCS deployment are.
Vit Hladik has then summarised the major outcomes of the
European project GeoCapacity, in relation with the actual
amount of CO2 emitted in the various countries.
Mike Carpenter focussed his talk on site selection and
qualification criteria along with John Bradshaw and Franz
May who reported how these criteria are applied in Australia
and Germany for evaluating the storage potential.
Philip Ringrose, Hilke Wurdemann, Jan Lubas, Dragutin
Domitrovic, Andrea Förster and Christiaan Luca
illustrated the lessons learned at Sleipner
(offshore Norway) and InSalah
(Algerian

desert), Ketzin (Germany), Borzecin (Poland), in the CO2 EOR
project in Croatia, in the Altmark gas field (Germany) and in
the demo CO2 project at Barendrecht (Netherlands).
The large scale CCS demos at Jänschwalde (Germany) and
Bełchatów (Poland) were illustrated by Thomas Lautsch and
Adam Wójcicki.
Frauke Schäfer stressed the relevance of subsurface
modelling for forecasting the fate of CO2 in the storage
complex. Prediction of deformations is an important
component to evaluate the long term behaviour of the
injected CO2, as reported by Charlotte Krawczyk.
David Hughes illustrated the importance of a correct
management of pressure changes, when CO2 is injected in
saline aquifers, the reservoirs with the greatest potential
storage capacity.
Technical issues are not the only aspects that have to be
addressed for a wide-scale deployment of CCS techniques:
requirements for hand over, the actual legal framework,
health and safety requirements and public awareness are
equally important, as pointed out in the presentation by
Jeremy Rohmer, Paal Frisvold and Neil Wildgust.
The attendees of the workshops had the opportunity to
express their opinions, by participating in the following
panel debates which were moderated by Neil Wildgust and
Ludwig Stroink:
• Moving up to the pyramid;
• Site selection criteria;
• What would be the worst case scenario and what is the
probability of its occurrence ?
• Safely operating CO2 storage - what about the onshore/
offshore issue?
Finally, the transport component of CCS were considered
by Philip Neele and Dulce Boavida in their presentations
regarding the development of infrastructures in North-West
Europe (Europipe) and in the Western Mediterranean sea.
The workshop was closed by the keynote of Michael
Donnermeyer regarding the role of CCS in the
German Energy policy.
All presentations and the abstracts of the
posters are available to EAGE members
at:
http://ear thdoc.eage.org/
Volume 1 – Carbon dioxide
(CO2) capture

Greenhouse Issues No. 99
Sept 2010 • www.ieaghg.org

15

Sleipner Reference Model to be Released on the
IEAGHG website, by Millie Basava-Reddi, IEAGHG
Statoil has prepared a Sleipner
based reference model using the
uppermost layer of the Utsira
formation with a focus on modelling
enhanced
gravity
segregation.
The model was made in conjunction
with Permedia Research Inc. This
model will be released within the
modelling network pages of the
IEAGHG website and can also be
made available to interested parties.

Sleipner Platform, North Sea
Image courtesy of Kjetil Alsvik / Statoil

The reference model will be released
on the website alongside the launch
of the modelling network discussion
forum, which can be used for
discussion of the reference model
along with any topics of interest to
the network members. We are hoping
to launch this in September 2010.

DNV Launches CO2WELLS Joint Industry
Project, by Mike Carpenter, DNV
This JIP was launched in April 2010
in order to address the well integrity
issues related to many prospective CO2
storage sites. The aim of the project
is to develop a guideline for the risk
assessment of exisitng wells and the
potential re-qualification of active
wells for CO2 injection. The project
draws heavily on existing work in this
area and aims to document current
best practice across the sector.

of addressing the risks posed by
abandoned and active wells at
prospective storage sites. The process
orientated workflows being developed
aim to support a project developer
through the site screening and
characterisation phases and provide
a basis for future risk management.
Testing of the preliminary guideline
is due to start in a number of industry
case studies in September 2010.

The
project
follows
on
from publication of the
CO2QUALSTORE
guideline
in March 2010 and
applies much of the
same thinking and
methodology to
the challenge

Where
the
CO2QUALSTORE
guideline presented a general riskbased approach to the selection,
characterization and qualification
of CO2 storage sites, the CO2WELLS
guideline will focus on a more specific
topic and provide a greater level of
technical detail. The end users for both
guidelines are anticipated to be the
same and include project developers,
investors, service providers and
regulators. So far the partners in the
current project include Gassco,
Gassnova, The Health and
Safety
Executive,
National
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Grid, Petrobras, RWE Dea and Vattenfall.
For further information or general
queries please contact mike.carpenter@
dnv.com, DNV’s project manager for
the CO2WELLS JIP. The CO2QUALSTORE
guideline and background information
are available from:
www.dnv.com/co2qualstore.

A Major International Event on CO2 Storage,
by Sergio Persoglia, CO2GeoNet
CO2GeoNet, the European Network of
Excellence on the geological storage
of CO2, held its fifth Open Forum
in Venice on 10th - 11th May 2010.
This event, the first one organised
by CO2GeoNet as a fully fledged
Association, focusses on creating
new links, along with strengthening
existing ones, between initiatives
and networks so it enhances the
integration of CO2-storage-related
research across Europe and beyond.
80 participants attended the Forum
from 21 countries across Europe,
Canada, China, Iran, Japan and the
USA, with representatives from
the
most
important
European
and
International
initiatives.
European Officers from DG Energy
and DG Climate Actions explained
about the EC support to CCS
demonstration projects and the
progress towards the implementation
of the European Directive
on
the geological storage of CO2.
Representatives of CSLF (Carbon
Sequestration Leadership Forum)
summarised
the
strategy
for
facilitating CO2 storage demonstration
and
deployment
worldwide.

Delegates enjoyed a sample of Italian Opera
in a Venetian palace by the Grand Canal

Vattenfall, Statoil and GFZ gave
an update of their running and
forthcoming projects.
ZEP, IEAGHG, DNV, EuroGeoSurveys, and
CO2GeoNet discussed capacity building
in this field, through knowledge
sharing
and
communication.
Bellona expressed the opinion that
public enthusiasm for CCS is a possibility.
Scientists who were invited from
Canada,
China,
Japan,
Spain
and CO2Net-East gave a detailed
overview of the CCS activities in their
countries and in Eastern Europe.
ESA, the European Space Agency, also

projects have been illustrated for a new
generation of benthic chamber landers,
a wide-ranging database of baseline
CO2 flux values throughout Europe, the
development of a European toolbox for
safety assessment of CO2 storage and
RISCS, a project on impacts and safety
just started thanks to the EC support
Great emphasis was given to the
main goal of the Association in the
coming years: expanding CO2GeoNet
activities to the whole of Europe.
The Open Forum
presentations are

Agenda and
available at:

www.co2geonet.eu

The programme included a
panel session and a variety of
presentations

Recommendations
for
research
supporting the deployment of CCS
techniques beyond 2020 were given
by ZEP, while EERA referred to the
European Energy Research Alliance
also in the field of CCS. ECCSEL
illustrated the vision and strategy
for establishing a pan European
research infrastructure for CCS.

gave examples on how to develop
service concepts for the CCS sector.
Finally, CO2GeoNet described its
activities for the past and the
coming years. Specific

Greenhouse Issues No. 99
Sept 2010 • www.ieaghg.org

17

News for Members
This section is provided specifically for readers in member countries and sponsor organisations, (see list on
www.ieaghg.org for full details of members and sponsors). Reports on IEAGHG studies are freely available
to organisations in these member countries and sponsor organisations. Please contact IEAGHG for further
details. For Non-Member countries, reports can be made available by purchase at the discretion of IEAGHG.
Reports recently issued include:
2009 - TR7:
A Review of the International State of the Art in Risk Assessment Guidelines and Proposed Terminology For
		
Use in CO2 Geological Storage
The IEA Greenhouse Gas R&D Programme (IEAGHG) commissioned Imperial College London, to undertake a review of the
international state of the art in risk assessment guidelines and proposed terminology for use in CO2 geological storage.
The need for this study was identified during the 3rd meeting of the IEA GHG international storage research network on
risk assessment, held at Imperial College. The study report provides an important reference document on risk management
frameworks and risk terminology in the context of CO2 geological storage.
2010 - TR2:
Environmental Evaluation of CCS Using Life Cycle Assessment (LCA)
A total of 14 Life Cycle Analysis (LCA) studies of Carbon Capture and Storage systems (CCS) are reviewed and compared. The
environmental impacts as reported are summarized and differences in methodologies are analysed.
2010-TR3:
Geothermal Energy And CO2 Storage
This report summarises the main issues related to potential conflicts and possible synergies between geothermal activities
and CO2 geological storage, for the purpose of finding what further research into this area will be necessary and what further
steps could be taken by IEAGHG.
2010-03
Corrosion and Materials Selection in CCS Systems
The service conditions to which construction materials will be exposed in the capture, compression, pipeline and injection
string elements of CCS systems are defined.
The likely corrosion mechanisms resulting from this exposure are described and material selection recommendations made
for all main equipment and components.
Areas requiring further research and testing are identified.
2010-04
Injection Strategies for CO2 Storage Sites
This is the final report of work carried out on behalf of IEAGHG by CO2CRC.
The report looks at the potential benefits and disadvantages of various injection strategies, identifies the factors that can
affect injectivity, and assesses the relevant impact that these factors have on injection strategies.
The report identifies a number of case studies where different injection strategies have been deployed and evaluates
their success.

18

Greenhouse Issues No. 99
Sept 2010 • www.ieaghg.org

2010 - 06:
2nd CO2 Geological Storage Modelling Network Meeting
This is a report of the 2nd meeting of the Geological Storage Modelling Research Network. The meeting was held in Salt Lake
City, Utah, USA in february 2010, and was organised and hosted by the University of Utah.
The meeting invited presentations covering key aspects of geological storage modelling, and presentations covered:
modelling methodology and recent developments, integrated roles and objectives of modelling, case studies and best
practices.
2010 - 09:
Social Research Network Meeting
This is a report of a workshop addressing Social Research related to CO2 Geological Storage. The meeting was held in Paris,
France in November 2009, and was organised by CIRED, GCCSI and IEAGHG.
The meeting was composed of sessions covering current research in social science, measuring public awareness on CCS,
strength of opinion – how these move or not and the impact of contextual factors, application into real world and the
identification of gaps.
As this was the 1st meeting of the IEAGHG Social Research Network a session was also given to deciding on the aims and
objectives of the network
2010-10:
6th Wellbore Integrity Network Meeting
This is a report of the 6th meeting of the Wellbore Integrity Research Network. The meeting was held in Noordwijk Ann Zee,
The Netherlands in April 2010, and was organised and hosted by Shell.
The meeting invited presentations covering key aspects of wellbore integrity, and presentations covered: regulations and
Classification Guidelines, Experimental Developments and Discussions and Projects and Practical Experiences.
2010-11
Environmental Impacts of Amine Emissions During Post Combustion Capture
This is a report of the workshop on the environmental impact of amine emission during post-combustion capture. The
workshop was held in Oslo, Norway on 16th February 2010, and was organised by IEAGHG and hosted by Gassnova.
The workshop aimed to discuss the expected environmental impact of large scale deployment of this technology, the current
ongoing activities in relation to this topic and to share knowledge, experience and future plans. The workshop invited
speakers covered the following related topics:
• Capture plant chemistry, amine emissions control and main sources
of chemicals emissions.
• Post-combustion capture life cycle analysis and general
environmental impacts.
• Experimental results of capture pilot plants running with real flue gas.
• The expected emissions of the current capture technologies and the
progress on the technologies development.
• Atmospheric chemistry and dispersion.
2010-13
Development of a Global CO2 Pipeline Infrastructure
The extent and cost of the system required to meet projected demand for CO2 pipeline transport for CCS to 2050 is
estimated by matching sources and sinks using a GIS. The Engineering, Legal, Regulatory and Financial challenges
which have to be overcome to build such a global system are analysed.
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Conferences & Meetings
This is a list of the key meetings IEAGHG are holding or contributing to throughout 2010-11. 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:
toby.aiken@ieaghg.org.
Please note that inclusion of events in this section is at the discretion of IEAGHG.

UKCCSC Biannual Meeting

14th-15th September 2010; University of Leeds, UK

High Temperature Solid Looping Network

15th-17th September 2010; Alkmaar, The Netherlands

GHGT-10

19th-23th September 2010; Amsterdam, The Netherlands

26th International Activated Carbon Conference & Courses
9th-15th October 2010; Holiday Inn, Pittsburgh Pennsylvania, USA
www.pacslabs.com email: Henry@pacslabs.com

Carbon Capture and Storage: Can Anything bre Learned
from 35 Years Experience in Geological Disposal of
Radioactive Wastes?
26th-29th October 2010; Meiringen, Bernese Alps, Switzerland

IEAGHG CO2 Leakage Workshop

2nd-4th November 2010; Laacher See, Germany

IEAGHG Social Research Network
17th-18th November 2010; Japan

Oxyfuel Workshop

25th-26th January 2011; London, UK

Post Combustion Capture Conference, PCCC1
17th-19th May 2011; Abu Dhabi, UAE
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