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Stoltenberg:	TCM	is	important	for	the	world
On Monday the 7th of May, the 
Norwegian Prime Minister Jens 
Stoltenberg conducted the official 
opening of the world’s largest and 
most advanced centre for testing 
and development of carbon capture 
technologies at Mongstad in Norway.

“The knowledge we gain here at 
Mongstad will help prepare the ground 
for future CO2 capture initiatives, 
and thereby combat climate change” 
Stoltenberg said.

Both Mr. Stoltenberg and Mr. Oettinger 
held speeches at the inauguration 
ceremony gathering more than 250 
prominent international guests. The 
opening marks, the completion of 
the construction phase and the start 
of an exciting test phase are of great 
importance for the development of 
carbon capture technologies globally. 

The inauguration ceremony was 
followed by a panel discussion hosted 
by the Norwegian Minister of Petroleum 
and Energy, Ola Borten Moe, and co-

panelled by Statoil’s CEO Helge 
Lund, Head of IEA Maria van der 

Hoeven and the Global CCS 
Institute’s CEO Brad Page. 

The Minister of 
Petroleum and 

Energy Ola 

Borten Moe said: “There is no solution 
to the challenges presented by climate 
change which does not incorporate 
CCS. Technological development is 
crucial if we are to progress in this 
important area. The inauguration of  
TCM is a groundbreaking event in 
this regard. The experience and new 
knowledge we will gather through 
the tests conducted at the facility will 
bring us closer to achieving our goals”.

The panel discussion covered topics 
such as climate change and carbon 
capture as an important element 
in the global fight against climate 
change. Reports from the International 
Energy Agency (IEA) and UN’s 
Intergovernmental Panel on Climate 
Change (IPCC) indicate that Carbon 
Capture and Storage (CCS) can reduce 
CO2 emissions by up to 20% by 2050. 
The discussion focused on the political 
and industrial frameworks needed 
to ensure global deployment of CCS)
technology.

 P6

   P2

   P11

Test	Centre	Mongstad	Opens

 
 

GHGT-11Update

Boundary	Dam	Project	Progresses 

 

 

CO2GeoNet	Open	Forum

 P13



2 Greenhouse News No.  106 
June 2012 • www.ieaghg.org22

The	Status	of	Carbon	Capture	Technologies	Seminar,	8th 
May,	Bergen,	Norway, by	Toby	Aiken,	IEAGHG
The seminar was jointly organised 
by Gassnova (Norway), the Global 
Carbon Capture and Storage Institute 
and IEAGHG and followed on from the 
Opening of the Mongstad test centre.

Key messages coming out of the 
seminar event focussed around 

presentations given by Brad Page 
(GCCSI), Howard Herzog (MIT), 

Kelly Thambimuthu (Chair 
IEAGHG ExCo), Malcolm 

Wilson (PTRC) and 
Kevin McCauley 

(B&W) and 
a panel 

discussion with Klaus Schoffel 
(Gassnova), Brad Page, Tim Bertels 
(Shell), John Carras (CSIRO) and John 
Gale (IEAGHG). The chair of the meeting 
and facilitator for the panel was Claude 
Mandil, the former Executive Director 
of the IEA in Paris. 

Brad Page highlighted progress 
towards the goal of 20 integrated 
commercial projects by 2020, the 
Global CCS Institute have identified 
8 in the operational phase, 7 in 
construction, and a further 22 awaiting 
the final decision to proceed; this 
means that allowing for a drop off of 
some of these 22 pending projects, the 
CCS industry is making good progress 
towards this goal. Although progress is 

not as swift as would be desirable, 
the progress itself in the 

economic climate is 
good news. 

Important Norwegian contribution
In 2006, the Norwegian government 
and Statoil agreed to build a centre for 
testing of carbon capture technologies 
at Mongstad in Norway. The investment 
decision was unanimously supported in 
the Norwegian Parliament in May 2009. 
Tore Amundsen has great expectations 
for the role of TCM both in a national 
and a global perspective. 

“TCM receives a lot of attention 
internationally. Even in the construction 
phase, we have had more than 3,000 
visitors at the facilities. The Technology 
centre at Mongstad is not only the 
largest of its kind, in addition it is the 
most advanced and flexible installation 
for testing of carbon capture 
technology in the world. TCM’s unique 
flexibility allows for testing of two or 

resource centre for carbon capture 
technologies and to share experience 
and knowledge gained from testing 
with owners, vendors and the global 
research community.

Aker Clean Carbon and Alstom will test 
their respective technologies in the first 
phase. Recently, TCM invited vendors in 

the field of carbon capture technology 
internationally to compete for a role in 
a second phase of testing programmes 
at TCM. The response has been 
overwhelming, and TCM is positioned 
to play a key role in developing carbon 
capture technologies internationally.

TCM is a joint venture between 
Gassnova, on behalf of the Norwegian 
state, Statoil, Shell and Sasol.

more different technologies with access 
to flue gas from the gas-fired combined 
heat and power plant and the flue gas 
from the refinery catalytic cracker.

The inauguration ceremony 
marks an important step towards 
commercialising this kind of 
technology. 

“The world’s CO2 emissions are 
increasing and it is critical to develop 
carbon capture technology for global 
deployment on large point sources, 
such as power generation and large 
energy-consuming industries” says Mr. 
Amundsen.

Amundsen emphasises that TCM’s 
main purpose is to become a global 

Looking at individual countries, China 
has made very good progress over 
the past 5 years, and the most recent 
5 year plan promotes CCS highly as a 
necessary step, and this one fact alone 
could prove to be a game-changer.

Howard Herzog of MIT looked at the 
growth over the past 20 years of the 
CCS arena, and concluded that there 
has been steady and significant year 
on year growth; 20 years ago there 
were around 1000 people working on 
CCS around the world, now we can 
expect that level of attendance at one 
conference. The current economy has 
resulted in a slowing of momentum, 
with limited development, but over 
the long term, the need for CCS will 
continue to grow, and therefore the 
development will continue. The CCS 
industry must use this delay to improve 
the technology options and knowledge 
base to reduce the costs in the longer 

term.
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Kelly Thambimuthu echoed the 
comments of Brad Page, adding that 
although China had been a late starter 
as far as CCS is concerned, the country is 
now making very rapid progress and is 
benefitting from having a large number 
of opportunities and options available 
to it. China is not alone, and other 
leading East Asia countries, like Japan 
and South Korea, have now established 
CCS programmes to address their 
climate mitigation obligations.  All 
the countries concerned see an 
opportunity for future business in a 
global CCS market and are positioning 
themselves as equipment suppliers to 
supply market needs.

Malcolm Wilson gave an overview of 
the SaskPower Boundary Dam project 
and explained that, despite pulling out 
of the Kyoto protocol and any successor, 
Canada continues to set targets for its 
own climate mitigation, aiming for an 
emissions target of a 17% reduction 

on 2005 levels by 2020. Boundary Dam 
is a CCS retrofit project and could be 
the first integrated CCS demonstration 
project in the power sector to be built 
at commercial scale.

Kevin McCauley outlined the recent 
developments in Oxyfuel technologies, 
highlighting the specific challenges that 
are encountered by Oxyfuel projects 
such as the 

O2 production and CO2 compression 
which are both energy intensive 
elements, but emphasised that the 
process itself is still a viable option. 
In relation to FutureGen 2.0, there 
are ongoing negotiations for the 
FutureGen Alliance to take over the 
ownership of the capture element of 
the project. FutureGen 2.0 continues as 
the flagship project for the USA.

The panel discussion focussed on 
the question: What needs to happen 
with technology development and 
demonstrations in 5-10 years? The 
panel each gave their views on 
this,and the following summarises the 
comments made.

Klaus Schoffel suggested that 
commercial projects require 
commercial drivers. The technologies 
need to be developed through industry. 
There is a need to stimulate R&D for the 
next generation. Brad Page postulated 
that we need to get further down the 

path to storage in ‘greenfield’ aquifers 
and we need to collaborate to gain the 
knowledge necessary to progress. Tim 
Bertels highlighted the 3 priorities as 
demonstration, demonstration, 
demonstration. 

Demonstrations are needed on all 
fronts, sources, sinks, locations and 
capture technologies. Therefore, there is 
a need for an indication from regulators 
on what will be required to achieve 
this. John Carras supported this view, 
but with the caveat that 1st generation 
technologies must demonstrate 
integration of all elements of the chain, 
including the sale of the electricity 
generated. John Carras also highlighted 
the need for public acceptance of CCS, 
and noted that demonstration of the 
technologies can provide the tools for 
this. John Gale suggested that the steel 
industry is often seen as the biggest 
emitter of CO2 so we need to work to 
bring this industry in – the need to see 
EU commitment on this front is vital, 
and if the French steel plant that has 
applied for funding on the NER300 
scheme receives it, this would be a 
game-changer for industrial based CCS 
deployment.

The panel also suggested we need 
further information on the storage 
resource. It is often assumed that the 
resource to store CO2 is present, but 
ultimately this is why some projects 
have failed. We need to be able to 
prove our resources so that we can 
progress over the longer term. Claude 
Mandil concurred, adding that public 
acceptance is often quoted as being 
key to a project ability to succeed, and 
public issues are more often associated 
with the storage aspects. 

Tim Bertels agreed with these 
comments, adding that until we know 
more about the pore space, we will 
continue to have these knowledge 
gaps. There is a real need for a 
regulatory framework, and 
the industry needs to 
be prepared for all 
outcomes. What 
is required 
realistically 

Bryggen World Heritage Site, 
Bergen, Norway
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Global	CCS	Institute	Members	Meeting,	
by	Meade	Harris,	Global	CCS	Institute

is 2 frameworks; one for the first movers, 
and one for the larger scale second 
movers. The issue of public acceptance 
is valid, but must be wider than simply 
focussing on the storage. Mongstad had 
the support of several environmental 
bodies and this is an excellent method 
of achieving public acceptance.  
Claude Mandill commented that the 
experience within the cement industry 
should be drawn in here, and that the 
cement industry has no option but CCS 
to mitigate emissions. The industry as 
a whole had an in-depth debate about 
what should be done, and they worked 
together to form a large knowledge 
base; the industry is well prepared, 
but has no demonstrations. What is 
needed to move to demonstration 
here is a network similar to that of the 
existing network in Texas that facilitates 

EOR. John Gale responded to this 
commenting that investment exists for 
EOR. He described how we are facing a 
protracted timescale which presents its 
own challenges as to how we can build 
and fund such a network. In Texas, the 
EOR industry provided its own financial 
driver, Europe does not have this. 
Careful forward planning is needed 
as without this, the early movers will 
logically use the most convenient, 
easily accessible sinks, leaving the 
more expensive, more remote options 
for the second generation projects, 
and the needs of both groups must be 
balanced. John Carras commented that 
in Australia, this issue is currently being 
addressed. 

The panel wrapped up by addressing 
the question of whether the current 

projects operating at the Mt per year 
level would be sufficient to get the job 
done, or are we going to have to scale up 
and address the challenges of induced 
seismicity and storage capacities?

Tim Bertels replied first, suggesting 
that scale up would be required and 
that the issues would have to be faced 
in the process of preparing for the 
larger scale, but cautioned that this 
point was a long way off yet. John Gale 
commented that we are comfortable at 
the Mt scale and the next step will be 
projects such as the likes of Gorgon, 
involving water extraction and pressure 
management. As the costs involved 
with capture reduce, as they will do, 
the issues for storage increase as there 
will be a greater focus on the storage 
element of the chain.

The closing remarks for the seminar were that:

•	 Despite concerns, we are heading in the right direction
•	 The pace of development is too slow, North America looks encouraging, demonstrating that the presence of a thriving 

EOR market works as a driver to development
•	 Collaboration is key to success, we must work together to overcome barriers
•	 Some say that the costs of capture is the ‘elephant in the room’, but maybe the real elephant in the room is climate change 

itself, and the time has come for us to acknowledge it
•	 We need to communicate effectively, especially with the general public.

A meeting of the European Members of the Global CCS Institute took place on 8th May 2012, in Bergen, Norway. The 
meeting was held in conjunction with the launch of Mongstad CCS Test Centre (TCM) and a seminar on ‘The Status of 
Carbon Capture Technologies,’ which the Institute co-hosted together with Gassnova SF and IEAGHG. Both the seminar 
and the Members’ Meeting were chaired by Claude Mandil, the Chairman of the Institute’s International Advisory Panel. 
Around 170 Institute Members attended the event, including representatives from government, industry and research 

bodies.

Institute CEO Brad Page opened the Members’ Meeting with on the main activities of the Institute’s work program and 
activities under the three main themes of knowledge sharing, knowledge generation and international engagement. 

The knowledge sharing update included:
- the Institute’s new role as secretariat to the European CCS Demonstration Project Network; 

- a number of new activities in Asia which include microsites for Japan, China and South Korea; 
- 8 successful webinars; and 

- over 100 knowledge products now available from the Institute. 

Knowledge generation included targeted reports being prepared for key areas, continuing 
receipt of materials from supported projects and the quarterly update (online) of the 

CCS Status Report (latest in April 2012). The highlight for international engagement 
was the Institute’s Memoranum of Understanding (MoU) with China’s National 

Development and Reform Commission (NDRC), a considerable achievement 
for a non-governmental body. In addition to this were joint activities 

with the UNFCCC, the Clean Energy Ministerial (CEM) and 
the CSLF and capacity building efforts in a number of 

developing countries (including India, China, 
Indonesia and Malaysia).
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41st	ExCo,	Bergen,	Norway,	by	Toby	Aiken,	IEAGHG

Bergen, Norway’s second largest city, hosted the 41st IEAGHG ExCo meeting in May, 2012. The meeting was timed to 
coincide both with the opening of TCM Mongstad, the Norwegian flagship test centre for CCS, and the Global CCS Institute 
European members meeting. There was also a CCS seminar held, and all 3 of these are reported in more detail elsewhere 
in this issue.

The ExCo meeting itself was a great 
success, and one that saw IIE from 
Mexico take their seat at the table 
as members for the first time. The 
members also voted during the 
meeting to welcome Petrobras from 
Brazil as a sponsor member of the 
programme, giving IEAGHG a firm toe-
hold in Central and South America. 

During the course of the meeting, 
members were presented with 
the results of completed studies, 
reviews and meetings held since 
the previous ExCo in London, last 
year, and members discussed 
and approved a variety of 
new study activities for 
the coming months. 
The range and 
extent of the 

discussion lends weight to the decisions made during these events, as the depth of feeling and 
understanding of the members illustrates the value and worth of the IEAGHG and its technical 
study programme. 

We look forward now to the 42nd ExCo which will immediately precede the GHGT-
11 event in Kyoto, Japan in November this year.

Please note that there are still opportunities for sponsorship of GHGT-11 
and any interested parties should in the first instance contact 
Toby Aiken at:
toby.aiken@ieaghg.org 

Bergen Inner Harbour, 
ExCo Dinner

Bergen Harbour By Night



6 Greenhouse News No.  106 
June 2012 • www.ieaghg.org6

GHGT-11	Registration,	by	Siân	Twinning,	IEAGHG

As  November is a very popular 
month for tourism in Kyoto due to the 
wonderful display of autumnal  leaves 
(the venue is in a stunning location – 
see photo - so bring your camera!) 1,200 
rooms have been  reserved in hotels 
across the city. These can be booked at 
https://amarys-jtb.jp/ghgt11-hotel/ 
and rates vary between JPY 7,000-

50,000 per room per night.

Japan CCS Co., Ltd. 
(JCCS) have 

offered a side trip to Tomakomai 
Hokkaido where a large scale CCS 
demonstraiton project is scheduled. 
This will  follow the conference on the 
23rd or 24th November – full details will 
be on the website in June, we do expect 
places for this visit to be limited and 
will operate on a first come first served 
basis.

Kyoto is most accessible from Kansia 
International Airport in Osaka, this 
is a direct JR train (75mins) to the 

Kyoto Station, but 

International Travel Routes to Kyoto

Grounds of Kyoto International 
Conference Centre

The registration website has now 
opened for GHGT-11 with Early Bird 
offers.  For delegates the rates are 
JPY 80,000 and students JPY 30,000 
and are valid until the 23rd July.  After 
this the rates will increase to JPY 
110,000 for delegates and JPY 45,000 
for students. Notification will be sent 
to authors on the selection of their 
abstracts on the 24th June giving 
ample opportunity to take advantage 
of the Early Bird rates. 

Registration can be made online 
at https://amarys-jtb.jp/ghgt11-
registration/. Fees include access to 
all sessions, the Conference Reception, 
Conference Dinner, all conference 

materials and a 4 day travel card 
for the subway in Kyoto.  The 

proceedings will again be 
published online at Elsevier’s 

Energy Procedia website 
and a link will be 

provided to all 
delegates.
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Press	Release:	New	£13m	UK	Centre	for	CCS	
Research	to	be	Established

Narita International, Haneda  Airport and Central Japan 
International Airports are all within travelling distance.

Kyoto is serviced by Japan Railway trains, Shinkansen bullet 
trains as well as the Kinetetsu, Keihan, Hankyu and other 
local trains, the city subway system and an extensive bus 
network. Bus destinations are posted in both Japanese and 
English. Subway stations are numbered and have signs in 
English as well as Japanese, Chinese and Korean. Stops are 
announced in English and Japanese on the trains making 
navigating public transport easy for visitors.

The four major credit cards (Mastercard, Visa, American 
Express and Diners Club) are accepted in the major 
establishements, but cash will be required for the smaller 
restaurants, shops etc.

N.B.  The USA Thanksgiving holiday is on the 22nd November 
but it is still possible to attend the conference until the 
Wednesday, in some cases to include attending the 
Conference Dinner and still make it home in time for the 
celebrations. To help with planning we have travel and flight 
information for the USA on the website at http://ghgt.info/
index.php/Content-GHGT11/ghgt-11-travel-information.
html

EPSRC Press Release 
PN 25/12
Issue Date: Tuesday 3rd April, 2012

The Engineering and Physical Sciences 
Research Council (EPSRC) and the 
Department of Energy and Climate 
Change (DECC) today announced a 
£13 million investment to establish a 
UK Carbon Capture and Storage (CCS) 
Research Centre. This forms part of the 
Research Councils UK (RCUK) Energy 
Programme which is led by EPSRC.

EPSRC will invest £10 million over a five-
year period, with funding of £3 million 
from DECC to establish new capital 
facilities that will support innovative 
research. DECC is also launching its 
CCS Commercialisation Programme 
and Roadmap today which will set out 
the Government’s vision for achieving 
commercial deployment of CCS in the 
UK in the 2020s, including investing 
£125 million in CCS research and 
development between 2011-2015.

The new Centre, which will have its 
co-ordination base at the University of 
Edinburgh, will bring together over 100 
of the UK’s world-class CCS academics 
and provides a national focal point for 
CCS research and development.  The 
Centre will be a virtual network where 
academics, industry, regulators and 
others in the sector can collaborate on 
analysing problems and undertaking 
world-leading research. A key priority 
will be to support the UK economy 
by driving an integrated research 
programme that is focused on 

maximising the contribution of CCS to 
a low-carbon energy system for the UK.

The new state-of-the-art capture 
research facilities will allow UK 
scientists and engineers to uncover 
the complexities of carbon capture 
and work with industrial partners and 
SMEs to develop improved capture 
technologies. 

They include:

•	 Pilot scale advanced testing 
facilities in Yorkshire, with a 1 tonne 
CO2 per day  amine capture facility

•	 A mobile testing unit to allow a 
range of tests to be conducted on 
real power station flue gases

•	 Advanced oxyfuel fluidised bed and 
chemical looping pilot facilities.

Professor David Delpy, CEO of EPSRC, 
said: “This centre will act as a catalyst 
for co-ordinating CCS research in the 
UK, improving co-operation between 
researchers and taking a whole systems 
approach. It will also be a route for 
industry and other stakeholders into 
research, and for knowledge exchange 
and the exploitation of intellectual 
property.

“I am delighted that we have been able 
to work together with DECC, which is 
providing capital facilities that will sit 
alongside the centre.”

Edward Davey, Secretary of State for 
Energy and Climate Change, said: “This 
new Research Centre will support our 
efforts to reduce the costs of CCS and 
accelerate its deployment. It further 
underlines the UK’s world-class CCS 
research.”

The UK has a target to reduce carbon 
dioxide (CO2) emissions by 80 per cent 
by 2050, a significant task that requires 
systemic changes to every sector of 
energy generation and use, including 
in industrial applications.

CCS involves capturing CO2 emitted 
from the burning of fossil fuels in 
power plants and industrial processes 
and transporting it to secure geological 
storage sites under the seabed.  CCS 
technologies are predicted by many 
to become a major element in the 
reduction of CO2 emissions which are 
linked to global warming, climate 
change and ocean acidification.

Continued overleaf.
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The	Nordic	CCS	Competence	Centre	Established,	
by	Rune	Aarlien	and	Nils	A.	Røkke,	SINTEF

The RCUK Energy Programme has 
already established the Sustainable 
Power Generation (SUPERGEN) 
programme of world-leading research 
in areas such as wind and marine, 
photovoltaic, hydrogen and bioenergy. 
SUPERGEN is structured in hubs, 
co-ordinating large consortia of UK 
academics, industry and other key 
stakeholders for innovative research. It 
is envisaged that the new CCS Research 
Centre will be supported in a similar 
way to the SUPERGEN structure, and 
that it will bring together and integrate 
existing research projects in CCS. 

The 10 founding institutions are: The 
Universities of Edinburgh, Cambridge, 
Cranfield, Durham, Leeds, Newcastle, 
Nottingham and Imperial College 

European and other overseas research 
centres.

As part of the RCUK Energy Programme, 
EPSRC is also investing £4.8 million in 
several projects on CCS research specific 
to natural gas power plants. This new 
contribution to the Centre’s research 
portfolio will look at challenges across 
the CCS chain specific to natural gas 
including next generation/enhanced 
capture technologies, increased 
efficiency, systems integration and 
scale-up.

For further information please contact 
the EPSRC Press Office on 01793 444404 
or pressoffice@epsrc.ac.uk

London, the  British Geological Survey 
and the Plymouth Marine Laboratory. 
There will be scope for members from 
many other institutions to become 
involved with the Centre during its 
operation.

The Centre’s first goal will be to 
undertake a process to identify further 
research needed to accelerate CCS 
deployment. Once the priority research 
areas and any challenges to these 
have been highlighted, the Centre’s 
multidisciplinary teams of leading 
researchers, will work with key UK and 
international partners on areas where 
they will have the maximum potential 
impact. The Centre will also rapidly grow 
its research scope and membership 
base and consolidate links with major 

With participants from the five 
Nordic countries and all the 14 
partners, the Nordic CCS Competence 
Center (NORDICCS) held its kick-off 
meeting in Trondheim, Norway, on 
November 1st-2nd, 2011. The virtual 
competence center aims at boosting 
CCS deployment and innovation in 
the Nordic region through interaction 
and cooperation between R&D 
institutions and industrial companies.

Objectives
The primary objective of the NORDICCS 
is to contribute in boosting CCS 

deployment in the Nordic countries. 
In reaching this target, the 

establishment of a durable 
network of experts from 

R&D institutions and 
companies from 

various industrial 
sectors, is an 

i m p o r t a nt 

strategy. The Center carries out both 
research and development activities, 
however, NORDICCS has a strong 
objective in facilitating networking 
in the Nordic area. One main issue 
is to stimulate CCS innovation and 
deployment through interaction 
between relevant actors throughout 
the CCS value chain. Furthermore, 
NORDICCS aims at providing 
recommendations for future research 
and development activities, and at 
spreading unbiased information to the 
general public.

The Concept
In order to promote a significant 
increase in industry-driven CCS 
innovation, NORDICCS applies results 
from CCS research, development 
and demonstrations, and builds on 
experiences within the Nordic industry 
sectors where extensive potentials 
for CO2 emission cuts are identified. 
The Center represents a shaping of 
the Nordic CCS community closely 
integrated with companies focusing 

on Nordic opportunities and 
challenges. The ambition is 

to create synergies, 
m i n i m i s e 

duplication of work, strengthen the 
Nordic CCS stakeholders, reducing 
cross-border barriers, and creating an 
internal Nordic market.

Industry focus
The industry focus is of utmost 
importance in NORDICCS and the 
Center will be driven by the industries’ 
needs to understand opportunities 
and implications of CCS technologies. 
NORDICCS will give Nordic industry 
sectors and companies a basis for 
selecting and implementing CCS 
technologies. In particular, the industry 
perspective will lay the premises for 
the definition of case studies on CO2 
capture, transport and storage, and 
input from the industry sectors will be 
taken into account throughout case 
and feasibility studies. The needs and 
requirements identified in the CCS 
area combined with the knowledge 
gathered in past and ongoing RD&D 
projects will ensure targeted activities 
to fulfill the NORDICCS vision. 

Widened perspective on capture
Typically, carbon capture activities up 
to now have focused on the power 
generation sector. The NORDICCS 
Center intends to widen the scope 
and also investigate challenges and 

opportunities in other relevant 
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industries representing significant 
CO2 emissions. The potential for CCS 
is particularly good in the cement 
and the pulp and paper industries 
due to high CO2 concentrations in the 
flue gases. In refineries and chemical 
industries, the potential varies and 
are case dependent, whereas metal 
industries pose a challenge due to the 
low exhaust CO2 concentrations. 

As biomass/bioenergy (BE) is the 
raw material in the pulp and paper 
industry, BECCS will be an integrated 
part of the work. The potential for 
using BECCS in other industrial sectors 
will be evaluated and attention will be 
given to the potentials of using BECCS 
as means for increasing CO2 capture 
capabilities in the Nordic power sector. 
Even though not usually accounted 
for today, the potential negative net 
CO2 emissions of BECCS may balance 
the CO2 emissions from the combined 
Nordic stationary energy sector in the 
future.

Breaking the storage code
Storage of CO2 is an activity 
encumbered with controversy, and has 
recently experienced setbacks such 
as the rejection and postponement of 
the EU storage directive amendment 
in national law, such as in in Germany. 
Such issues can also be envisaged in 
the Nordic countries particularly if the 
knowledge of CCS is low. Therefore, 
NORDICCS will have a particular focus 
on identifying safe and uncontroversial 
storage sites between the countries. 
One of the first tasks for the NORDICCS 
researchers will be to develop a Nordic 
“storage map”. This will be a mapping of 
possible storage sites and calculations 
of the CO2 volumes these sites can hold. 
It is already known that there are ample 
possibilities on both the Danish and 
the Norwegian Continental Shelf and 
in the Baltic Sea as well. The on-shore 
situation is more challenging.

Effective communication
“Effective communication” implies 
communicating scientifically verified 
facts on CCS to the general public 
based on knowledge of what 
information is relevant and how it 
should be presented. It also implies 
disseminating existing knowledge 
and results from Center 

activities in a co-ordinated manner.  
The ability to communicate effectively 
depends on the Center’s ability to 
develop and operate networks for 
knowledge exchange among the 
Center partners and networks including 
CCS stakeholder external to the Center.

Differences between countries give rise 
to opportunities
One advantage with involving all the 
Nordic countries is that each country 
has a different industry structure 
and therefore different experiences, 
challenges and possibilities. In this 
way we can share knowledge and 
learn from each other, and ensure 
that resources are used efficiently. In 
particular, NORDICCS seeks to build 
on knowledge and experiences from 
large industry sectors in Finland and 
Sweden, from the North Sea Basin and 
the Baltic Sea, where Norway/Denmark, 
and Sweden respectively, have ample 
storage possibilities. In addition, 
Icelandic researchers are working on a 
new concept with storage in basalt.

Financed by Nordic Innovation and Top 
Level Research Initiative
NORDICCS has a budget of NOK 46.7 
million over a four year period and 
is funded 75% (NOK 35 million) by 
Nordic Innovation through the Top 
Level Research Initiative (TRI).  The 
remaining 25% of the funding comes 
from membership fees and in-kind 
contributions from the partners. 
NORDICCS is still open for new 
members both from within and outside 
the Nordic region.

NORDICCS partners

Norway
SINTEF Energy, SINTEF Petroleum 
Research, Norwegian University of 
Science and Technology, Tel-Tek, Oslo 
University, Gassco, Norcem and Statoil

Finland
VTT Technical Research Centre of 
Finland

Sweden 
Chalmers University of Technology, 
IVL Swedish Environmental Research 
Institute, and SGU Geological Survey of 
Sweden

Denmark
GEUS Geological Survey of Denmark 
and Greenland

Iceland
University of Iceland and Reykjavik 
Energy

About the Top-level Research Initiative
Consisting of six sub-programs, the 
Top Level Research Initiative (TRI) is 
the biggest joint Nordic research and 
innovation strategic undertaking 
ever. By involving both knowledge 
organizations and industrial companies 
– and the brightest heads – the 
ambition is to contribute in solving the 
global climate change challenges. The 
TRI’s sub-program on CCS facilitates 
cooperation between industry, 
researchers and policymakers. A closer 
cooperation between the Nordic 
countries will strengthen position of 
the region as a CCS expert within the 
EU and globally. Coordination and 
dialogue between various national 
players is seen as vital for the successful 
development of Nordic competence.

NORDICCS Work Packages

WP1 – Assumptions and premises
WP leader: Marit Mazzetti, SINTEF 
Energy; Norway:
Marit.Mazzetti@sintef.no

The aim is to build the Centre and 
define a common basis for the 
partners of the Centre by 
establishing strategic and 
analytic frameworks to 
identify, assess and 
promote viable 
pathways for CCS 
in the Nordic 
countries. 
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WP1 will arrange workshops and 
seminars among the consortium 
partners in order to provide a platform 
for information exchange and 
discussion of results.  WP1 will also 
develop new knowledge on conditions 
required for commercialization and 
deployment of CCS technology 
and investigate opportunities for 
economically viable solutions. Another 
objective is to develop the Nordic 
CCS roadmap, which is the strategy 
for fulfilling the NORDICCS vision. The 
results will direct and shape the Centre 
activities.

WP2 – Communication 
WP leader: Katarina Buhr, IVL, Sweden, 
katarina.buhr@ivl.se

This work package is devoted to study 
the communication of CCS; a topic with 
important implications on how the 
technology is perceived. Its objective is 
to increase current knowledge of how 
the understanding of CCS is shaped 
through a multifaceted social interplay, 
paying attention to both the general 
public and key stakeholders in the 
Nordic region.

WP3 – Feasibility studies of 
industry cases

WP leader: Ragnhild Skagestad, Tel-Tek, 
Norway:
ragnhild.skagestad@tel-tek.no

The objectives of WP 3 are to define a 
set of relevant industry cases suited for 

WP5 – CO2 transport
WP leader: Michael Drescher, SINTEF 
Energy, Michael.Drescher@sintef.no

The objective of this work package is to 
conduct techno-economic assessment 
of options for CO2 transport in the 
Nordic region as well as to disseminate 
knowledge regarding the availability 
of fundamental properties of CO2 on 
transport. Furthermore, this includes 
also other critical issues regarding the 
safe and economic handling during 
transport. 

WP6 – CO2 storage
WP leader: Karen Lyng Andersen, GEUS, 
Denmark, kla@geus.dk

The main objective is to create a 
Nordic CO2 storage atlas compromising 
potential storage sites in all the Nordic 
countries. This atlas will be public 
available as a web-based geographical 
information system (GIS), allowing 
visual overview of CO2 storage options 
and access to data connected to the 
storage site e.g. storage capacity. 
Estimations of storage capacities will 
be improved by modeling of selected 
storage sites and test scenarios will 
help to understand complex processes 
that influences safety aspects as 
e.g. pressure up-build and sealing 
properties. Characterization of the 
storage sites will lead to identification 
of the most prospective sites for safe 
storage of CO2 in the Nordic region.

case studies relevant for CO2 capture, 
transport and storage. Relevant 
industry cases are cement, refineries, 
chemicals, metals and pulp and paper 
in the Nordic countries. Both onshore 
and offshore pipeline transport and 
ship transport are studied, and several 
storage places will be considered for 
develop technical and economical 
feasible CCS networks.

WP4 – CO2 capture
WP leader: Kristin Onarheim, VTT, 
Finland, kristin.onarheim@vtt.fi

WP4 focuses on developing potential 
capture solutions for typical Nordic 
industry segments such as fossil power 
production, iron and steel, cement, oil 
and gas and pulp and paper including 
bioCCS. The main goal is to develop 
representative assessment models for 
the optimisation of carbon capture 
technology implementation under 
Nordic conditions. In order to achieve 
this goal, relevant case studies for 
carbon capture integrated in industry 
will be assessed. The case studies will 
represent the starting point for further 
feasibility studies on the entire CCS 
concept and value chain performed 
under WP3. 

This work package includes work on 
benchmarking the energy penalty 
of various capture technologies and 
continuous updating of an emission 
database and emission maps illustrating 
major Nordic CO2 emissions. 

CO2 Emissions Database, by Toby Aiken, IEAGHG

Some years ago, IEAGHG established the CO2 Emissions database, and at the recent 41st ExCo it was 
decided that the database had become out-dated, and although it still has the potential to be a 

useful tool, the update required is financially outside of the constraints of IEAGHG. 

It is therefore our intention to offer the database to any university, or research institution 
interested, for them to take on and update as they see fit. 

Any interested parties should make contact with Toby Aiken at:
 toby.aiken@ieaghg.org
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Joint CCS Project Underway on the Canadian 
Prairie, by JL Woollam, PTRC

“This project is happening right now. 
It is very exciting to see work well 
underway,” says Dr. Malcolm Wilson, 
CEO of the Petroleum Technology 
Research Centre (PTRC) and well known 
internationally-recognised scholar and 
advocate on CCS. 

The PTRC has joined forces, in a 
unique partnership with SaskPower, 
a Saskatchewan Crown corporation, 
to demonstrate that advanced CCS 
technologies can be deployed to 
mitigate CO2 emissions for a wide 
cross-section of industrial sources. The 
joint CCS project is divided into its 
primary components, with SaskPower 
managing the capture of CO2 from its 
Boundary Dam Power Station (a lignite 
fired electrical generating station), and 
PTRC managing the storage of CO2 
through its Aquistore Project.

“We are approximately 40% done on the 
construction of the CO2 capture plant,” 
explains Mr. Mike Monea, President 
of the SaskPower’s Carbon Capture 
Initiative. SaskPower is rebuilding one 
of its coal-fired generation units and 
equipping it with a carbon capture 
system. The CO2 stripper and sulphuric 
acid storage tank were 

installed last month at the Boundary 
Dam facility, which is located in Estevan, 
Saskatchewan.

On the storage side of the unique 
partnership, PTRC’s Aquistore Project 
plans to demonstrate the safe long-term 
storage of CO2, three kilometers deep 
underground in a saline reservoir, with 
its entry point conveniently located two 
kilometers west of Boundary Dam. The 
research starts with an unprecedented 
intensive seismic acquisition. “Right 
now we have field crews installing 630 
geophones in a permanent seismic 
array,” explains Dr. Wilson. “This allows 
us to gather reliable, high quality 
geological data throughout the project 
and compare it to baseline.” 

The Aquistore Project will build on the 
knowledge developed through PTRC’s 
10 year management of the IEA GHG 
Weyburn-Midale CO2 Monitoring and 
Storage Project, which is the world’s 
largest CO2 measurement, monitoring 
and verification initiative, in 
collaboration with a 
CO2 enhanced oil 
recovery 

project. As an international project, it 
has created research opportunities and 
results that are the envy of the world.

“The captured CO2 from Boundary Dam 
will be used partially for demonstrating 
deep geological storage of CO2 through 
the Aquistore Project,” explains Mr. 
Monea. “We also hope to make it 
available to market for enhanced oil 
production.” 

Once operational (anticipated in the 
first quarter of 2014), the joint CCS 
project will lead to the reduction 
in greenhouse gas emissions of 
one-million tonnes/year. “It is 
our plan that the learning 
be transferable to 
industry globally,” 
explains Dr. 
Wilson. 

Underway in south eastern Saskatchewan in the middle of the vast Canadian prairies, is one of the world’s first commercial 
carbon capture storage (CCS) projects - which will demonstrate that post-combustion capture (from a coal fired plant), 
to the deep geological storage of CO2 is a safe, economical and sustainable solution to reduce global greenhouse gases. 

Construction on Boundary 
Dam Project
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Panorama	of	the	Current	CO2	Storage	Research	
Across	Europe	–	7th	CO2GeoNet	Open	Forum

Aquistore	Open	House	Updates	Community	on	
Pioneering	CCS	Project,	by	Aleana	Young,	PTRC
The community of Estevan in south-
eastern Saskatchewan, Canada was 
abuzz about all things CCS recently.  
The Petroleum Technology Research 
Centre (PTRC) hosted an Open House 
on April 11th to inform the public about 
its Aquistore project, an independent 
CO2 research, storage and monitoring 
project now underway near the 
community.  PTRC was providing 
information about the project, seeking 
feedback and responding to questions. 

Over 60 residents came out to the event, 
many of them local business owners, 
community leaders and farmers located 
in and around the project area; “We had 
concerns living so close to Boundary 
Dam and found this presentation day 
answered a lot of our questions and concerns.” (attendee survey response, April 11th, 2012). 

Aquistore seeks to demonstrate that storing carbon dioxide (CO2) deep underground (in a brine and sandstone formation), 
is a safe, workable solution to reduce greenhouse gases. The source of the industrial CO2 will be SaskPower’s Boundary Dam 
Power Plant (a lignite fired electrical generating station). 

To kick off the Open House PTRC CEO Dr. Malcolm Wilson along with Doug Nixon of SaskPower presented their CCS initiatives 
at the Estevan Ch amber of Commerce Luncheon. Dr. Wilson noted that the carbon capture and sequestration project has now 
captured both local and international attention, “Weyburn has been the household word for CO2 storage, and now it will be 
Estevan that will be popping up on the world maps with the commercial sized capture, storage and test facilities. The experts 
working on the Aquistore project are looking at this as a fully integrated project.”

The 7th CO2GeoNet Open Forum took place in Venice from April 
17th - 19th with a record attendance of 140 participants from 
research organisations, industry, funding agencies, regulatory 

bodies, and the European Commission, representing more 
than 30 countries. Organised for the second year in a 

row in the framework of the CGS Europe project, the 
three-day event demonstrated the wide range of 

active research on the geological storage of 
CO2 throughout Europe, and included much lively and valuable debate.

The theme of this year’s forum was the European research landscape on the geological storage of CO2, 
with overview presentations of the aims, key results and status of most of the current large EU and 

national projects on this subject, as well as international research collaboration. 

The first two days were ordered into a logical flow of key topics ranging from site 
characterisation (Mustang, SiteChar), to developing shared transport and storage 

infrastructure (COMET) and monitoring (CO2ReMoVe, CO2FieldLab), to 
studying the impacts of CO2 on ecosystems (RISCS, ECO2) and, finally, to 

projects on site abandonment and the long term fate of CO2 in 
geological storage reservoirs (CO2CARE, ULTimateCO2, 

PANACEA). The third day was dedicated 
to national actions including 

Estevan, SE Saskatchwen; location of the 
Open House  event for Aquistore project
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national research programmes (Dutch 
CATO-2, French ANR SEED, Norwegian 
CLIMIT and German Geotechnologien), 
as well as some individual projects, with 
particular attention paid to modelling 
activities in the different countries.

From this panorama, one can note 
the clear trend towards more applied  
 

research over the last few years, with 
pilot and demonstration sites, as 
well as some of the newly envisaged 
large-scale storage sites playing an 
increasingly key role. A number of 
projects aim to provide input to 

regulators based on experiences at 
the demonstration and pilot sites, for 
example by performing so-called “dry 
runs” in terms of license applications 
in order to test existing or proposed 
procedures. These sites often connect 
a large group of researchers, and it was 
good to hear about a few sites outside 
of Europe, both in Japan and Canada. 
Many of the current EU and national 
projects nowadays also include studies 
on natural CO2 reservoirs and vents, a 
subject in which CO2GeoNet played a 
pioneering role from the start.

Besides the more technical 
presentations on the EU projects, 
sessions were also dedicated to 
presenting European initiatives aimed 
at strengthening research, innovation 
and demonstration, and at promoting 
international collaboration on CO2 
storage. The EU perspectives of both DG 
Climate Action and DG Research clearly 

showed the agendas of respectively 
the NER 300 demonstration projects 
and future research under the umbrella 
of the ‘Horizon 2020’ program that will 
follow Framework 7. In addition, key 
European and global organisations 
concerned with CCS, including the ZEP, 
CSLF, IEAGHG, GCCSI, EERA and ECCSEL, 
described their particular roles in this 
dynamic landscape. 

The event also included a reflection by 
the EC Scientific Officer and the advisory 
board of CGS Europe (consisting of 
representatives of the GCCSI, IEAGHG, 
ZEP, the French ministry and the 
NGO GermanWatch), followed by an 
open and active discussion. One key 
observation was that the European 
research landscape can be very 
confusing, even to active 

researchers. This Open Forum was 
a first step towards such a mapping 
exercise, offering the opportunity to 
the audience both to hear about on-
going research and also to directly 
interact with the various coordinators 
and scientists. CO2GeoNet and CGS 
Europe can play a prominent role in 
the detailed mapping of the “research 

landscape” and in providing further 
opportunities for integration and 
coordination. 

The presentations are available at 
this page www.co2geonet.com/
openforum2012_presentations

For more information please 
contact the CO2GeoNet 
Secretariat:
info@co2geonet.com

Panel Discussion at the 7th Open Forum
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 3rd	Workshop	of	the	IEAGHG	Social	Research	
Network, by	Ameena	Camps,	IEAGHG

In April the IEAGHG Social Research 
Network held its 3rd network workshop; 
after two successful meetings in 
France and Japan; hosted by CSIRO at 
Noosa Heads, Queensland, Australia, 
sponsored by CSIRO, GCCSI, CO2CRC 
and the State Government of Victoria, 
Australia. 

The two day workshop highlighted the 
latest international CCS relevant social 
research results and developments 
by bringing together experts from 
seven different countries to share 
knowledge and experience; building 
on recommendations from last year’s 
meeting.  These workshops 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.  

Seven sessions formed this 
third workshop, beginning with 
methodologies and techniques 
including presentations from Peta 
Ashworth of CSIRO highlighting results 
from recent exploration of the large 
focus group process; Kenshi Itaoka of 
MIRI discussing statistical regression 
for analysis and interpretation; Gerdien 
de Vries of Leiden University on the 

dilution effect in evaluations of 
persuasiveness of CCS information 

highlighting non information 
can dilute persuasiveness 

during communication, 
and Charlotte Koot of 

Leiden University 
presenting and 

d i s c u s s i n g 
s o u r c e 

expertise, consensus and the ability to 
achieve closure.

The second session, Findings Related 
to CCS, was divided into two parts.  
Part 1 was formed from presentations 
by Suzanne Brunsting of ECN, Jonas 
Pigeon of Universite du Havre, Amanda 
Boyd of University of Calgary and Bart 
Terwel of Leiden University; raising the 
importance of understanding local 
issues, the local context, societal values 
and the source of information for project 
acceptance, as well as highlighting 
the impact of focussing 
events (which may 
be unpredictable) on 
overall positions.  Part 2 
stressed there is a high 
correlation between 
beliefs and attitudes, 
with good attributes 
and good process 
needed for project 
success; highlighting 
the importance of 
communicating CO2 
properties and debating 
benefits and risks during 
CCS communications but taking care 
when discussing natural phenomena; 
through presentations from Anne-
Maree Dowd of CSIRO and Aya Saito 

of MIRI, Suzanne Brunsting of ECN, 
Dancker Daamen of Leiden 

University and, Declan 
Kuch and Asha 

T i t u s 

of University of Newcastle.

Session 3 was framed around a 
dedicated discussion of the CCS 
Ethical Landscape with an opening 
presentation by Philip Boucher of the 
University of Manchester Tyndall Centre, 
and a panel discussion with Philip 
Boucher, Judith Bradbury and Fabien 
Medvecky of The University of Sydney.  
Discussions raised the CCS ethical 
landscape is dynamic; to consider 
ethical implications of CCS we must 
gain broader & deeper understanding 

of character & foundations of ethical 
perspectives, as well as points of 
convergence & divergence; it is 
important to consider what motivates 
us to have the ethical views we have 
and explore assumptions inherent to 
these views, and a need for further 
consideration of intergenerational 
justice in the climate change and CCS 
debate.

Participants of the 3rd IEAGHG Social Research Network Workshop 
outside Sheraton Noosa Resort and Spa, Queensland, Australia

John Cook from the Global Change 
Institute presenting on website on 

climate denial and misinformation
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The China Australia Geological Storage 
of CO2 (CAGS) Technical symposium was 
held in Beijing on the 17th – 18th April 
2012. The CAGS Project is a collaborative, 
bilateral project between Australia and 
China with the aim to help accelerate 
the development and deployment of 
geological storage of carbon dioxide in 
both China and Australia. This is being 
done by helping to develop China and 
Australia’s technical skills in the area 
of geological storage of CO2 through 
a number of capacity building and 
research programs. This included a 
series of technical workshops, 3 summer 
schools, held in Wuhan, Sanya City 
and Beijing; research into geological 
storage in saline formations, oil and gas 
fields, and CO2-enhanced oil recovery, 
as well as research into environmental 
impacts and risk assessment; researcher 
and student exchanges between China 
and Australia and support for Chinese 
researchers and professionals working 
in CCS to attend international CCS 
conferences.

The aim of the two day symposium was to 
review the outcomes and achievements 
of the CAGS project over its two and a 
half year duration, discuss international 
cooperation and progress on CCS in China 
and globally and consider opportunities 
and needs for future cooperation.

There were 3 research projects that were 
presented on the first day of the meeting. 
The first was an indicator system for site 
selection for geological storage of CO2. 
In this project, previous studies on site 
selection, trapping mechanisms and 
capacity assessments were considered 
as well as laboratory experiments and 
modelling exercises in the process to 
determine a site selection methodology 
suitable for Chinese basins. This included 
assessing parameters affecting storage 
capacity and efficiency factors and a 
geomechanical assessment considering 
the effect of faults and induced 
seismicity on CO2 storage. 

The second 
project 

was a study of CO2 storage and 
enhanced oil recovery in the Liaohe 
Oilfield. The aim of this project was 
to develop site selection criteria for 
potential EOR sites, concentrating 
on geological characteristics, oil/gas 
reservoir characteristics, oil/water/CO2 
properties in the reservoir and CO2/
water/rock interaction. Much of this 
was determined by analysis of core 
of the caprock and reservoir rock. 
There are combined layers 
of reservoir and caprock, 
leading to several 
compartmentalised 
sections, which 
would have 
a high 

After an evening at Ricky’s River Bar and Restaurant, 
participants of the workshop reconvened the following 
day with a session on the role and use of social science 
research and its application to other sectors and CCS.  This 
session, concluded host community compensation can 
help to prevent or solve facility siting controversies which 
requires further research; heterogeneity is important when 
tailoring communication; the uniqueness of CCS compared 
to other subjects is still to be characterized and, discussed 
the Fukushima incident potential influence on the Japanese 
energy mix and perception of energy technologies; with 
presentations by Frances Bowen of The University of London, 
Kieren Moffat of CSIRO, Makoto Akai of AIST, Emma ter Mors of 
Leiden University and Frank van Rijnsoever of the Universiteit 
Utrecht. 

After lunch Session 5 on Influences to evolving energy complexes included presentations from John Cook of the Global 
Change Institute on website climate denial and misinformation, Koen Straver of ECN on Mapping the Dutch media landscape 
on CCS and Jean-Philibert Moutenet of INRS on the evolution of public awareness and opinion on CCS in the context of shale 
gas exploration in Quebec.  Here, discussions highlighted that care is needed to debunk myths and misinformation, providing 
‘sticky’ correct information to fill narrative gaps.  Session 6 on Collaboration opportunities, provided presentations from John 
Cole of the Australian Centre for Sustainable Business and Development and Kirsty Anderson of GCCS, sparking thoughts on 
future potential areas for collaboration. 

To conclude the meeting, Tim Dixon of IEAGHG and Peta Ashworth of CSIRO chaired an open discussion session to determine 
the workshop’s key lessons learnt, knowledge gaps and recommendations.  Key recommendations from the workshop will 
be available in the 3rd IEAGHG Social Research Network report, and presentations from the workshop are available on the 
IEAGHG Social Research Network website at www.ieaghg.org.  For further information on this network, or if you are interested 
in hosting a network workshop please contact Samantha.Neades@ieaghg.org or Ameena.Camps@ieaghg.org

China-	Australia	Geological	Storage	of	CO2 
Technical	Symposium, by	Millie	Basava-Reddi,	IEAGHG

John Cole of the Australian Centre for Sustainable 
Business and Development presenting on Bridging the 

parallel universe: making research matter in public policy
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USGS	Workshop	on	CO2	Sequestration	in	
Unconventional	Reservoirs,	by	Kevin	B.	Jones,	Margo	D.	
Corum,	and	Madalyn	S.	Blondes,	United	States	Geological	Survey

storage security, but prove difficult for 
large scale storage. The permeability in 
the reservoir is also variable due to partial 
cementation.  

The third project was on environmental 
impacts and risks of geological storage 
of carbon dioxide. The aim of this 
project was to be able to provide policy 
recommendations for environmental 
impact assessment and risk 
management. The first part of this project 
was a review of current environmental 
impact assessment methodologies 

cooperation in CCS and other projects 
taking place in China and the rest of the 
world. This included updates from the 
Weyburn project in Canada, the SECARB 
early test at Cranfield as well as the 
potential for offshore storage in China.
A panel discussion at the end of the 
second day highlighted the progress of 
CCS made in China over a relatively short 
timescale.

More information on the CAGS project 
can be found on the website: 
www.cagsinfo.net

and producing a matrix and a dynamic 
programming approach. This was then 
applied to assess the Ordos basin. Work 
has also been carried out considering 
applicable monitoring technologies and 
potential leakage pathways.

Another interesting outcome form 
this project is an English-Chinese CCS 
dictionary, the aim of which is to provide 
a systematic and accurate explanation of 
terminology.

The second day of the meeting 
concentrated on international 

The U.S. Geological Survey (USGS) held 
a workshop titled “CO2 Sequestration 
in Unconventional Reservoirs” at 
the National Conservation Training 
Center, Shepherdstown, West Virginia, 
USA, on March 28th – 29th, 2012. 
Currently the USGS National Geologic 
Carbon Sequestration Assessment 
estimates potential subsurface 
storage volumes only in the existing 
pore spaces of sandstones, limestones, 
and dolostones (Brennan and others, 
2010). Other lithologies prevalent in 
geologic strata, such as coal, organic-
rich shale, basalt, and ultramafic 
rocks, are not included in the current 
assessment. These lithologies can 
store CO2 by trapping mechanisms 
(sorption or mineralogic reaction) 

other than the buoyant and residual 
trapping mechanisms currently 

being assessed (Brennan and 
others, 2010). Thirty-six 

participants representing 
academia, industry, 

and Federal 
and State 

government 
agencies 

took part in this workshop to discuss 
CO2 storage in unconventional 
reservoirs.

The goals of the workshop were:

1. To determine the current state 
of laboratory, modeling, and 
pilot projects in unconventional 
reservoirs.

2. To discuss the feasibility of 
CO2 storage in unconventional 
reservoirs.

3. To build a set of recommendations 
that could be used for underpinning 
a USGS methodology to assess 
the CO2 storage potential in 
unconventional reservoirs, if such 
storage proves feasible.

The workshop consisted of 20 oral 
presentations and extended facilitated 
group discussions. Workshop 
participants formed two working 
groups to address issues specific to CO2 
sequestration in: (1) coal and organic-
rich shale and (2) basalt and ultramafic 
rocks.

Coal and Organic-Rich Shale
The coal and organic-rich shale working 
group addressed the feasibility of long-
term CO2 storage primarily by sorption 
and included reviews of several 

ongoing or recently completed 
pilot projects involving 

CO2 injection into 
unmined coal 

a n d 

organic-rich shale. The participants 
recommended that the USGS 
should proceed with methodology 
development and produced several 
recommendations regarding a 
potential CO2 storage assessment, 
including the following:

1. Coal and organic-rich shale should 
be assessed separately, although 
their mechanisms for CO2 storage 
are similar; 

2. storage potential should be 
assessed in all coal rather than only 
in “unminable” coal, because coal 
minability depends on changeable 
economics and technology rather 
than on geologic characteristics;

3. sealing formations should be 
present above potential storage 
formations to reduce the risk of 
leakage to the surface as much as 
possible, even though CO2 sorbed 
into or onto organic material 
is immobile and no seal may 
technically be necessary;

4. the minimum depth for assessment 
should be 900–1000 m, because at 
deeper depths CO2 is a supercritical 
fluid at typical pressures and 
temperatures, allowing greatly 
increased storage efficiency; 
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5. storage potential should be 
assessed in formations of all 
thicknesses;

6. storage potential should be 
assessed in two tiers based on 
groundwater salinity restrictions 
on CO2 injection from the U.S. 
Environmental Protection Agency: 
3,000–10,000 mg/L total dissolved 
solids (TDS) and greater than 
10,000 mg/L TDS; and

7. storage potential should be 
assessed in all shale with vitrinite 
reflectance greater than 0.5% and 
total organic content greater than 
1%. 

Other considerations may not 
directly influence 
methodology development but were 
deemed  necessary by the participants 
for a full understanding of how to 
possibly maximize CO2 storage in coal 
and organic-rich shale formations. 
These include enhanced gas or oil 
recovery using CO2 injection, matrix 
swelling and a corresponding decrease 
of permeability and injectivity as a 
result of CO2 injection, and whether 
shales had been hydraulically fractured 
to allow hydrocarbon extraction. 

Basalt and Ultramafic Rocks
The basalt and ultramafic rock working 
group addressed the feasibility of 
assessing potential in situ long-
term CO2 

ultramafic rock probabilistic storage 
assessment, the workshop participants 
defined several quantifiable 
parameters necessary for a volumetric 
equation. These parameters include 
areal extent and thickness of rock 
formations; temperature, pressure, 
depth, oxygen fugacity, and pH; 
primary and secondary porosity; the 
proportion of unaltered rock available 
for reaction; CO2 phase; mineralogy; 
chemistry; surface area of reaction; and 
dissolution and precipitation reaction 
rates. Other parameters that may affect 
the availability of formations for CO2 
storage because of environmental 
concerns include water quality and 
toxic metal composition within trace 
mineral phases.

The workshop participants made several 
recommendations regarding a possible 
CO2 storage assessment. First, it was 
noted that basalts and ultramafic rocks 
are the only reservoirs where mineral 
trapping is volumetrically significant 
and occurs over short time-scales (on 
the order of years), and they are often 
located in regions where conventional 
storage options are limited. Second, 
though the mineralogical reactions 
are similar, basalt and ultramafic rocks 
should be assessed separately, with 
only basalt assessed in the immediate 
future. Assessment of storage 
potential in highly porous basaltic flow 
boundaries beneath less permeable 
flow interiors would be analogous to 
the current assessment of conventional 
porous sandstones, limestones, and 
dolostones beneath impermeable 
sedimentary seals, but with the 
added benefit of long-term 
mineral storage. Ultramafic 
bodies, in contrast, have 
very little primary 
porosity for storage, 
more variable 
mineralogy 
a n d 

storage by carbonate mineralisation. 
Participants stated that the most 
important recent advances from 
laboratory experiments, modeling, and 
pilot projects include 

1. an improved understanding of 
dissolution and precipitation 
kinetics for the relevant phases, 
the kinetic differences between 
supercritical and aqueous CO2, 
the mutual solubilities between 
CO2 and water, and the effect of 
catalysts on reactions rates;

2. improvements in two-phase flow 
modeling; 

3. innovations in differentiating 
compositionally similar basalt flows 
using seismic imaging and; 

4. the use of radiocarbon tracers to 
quantify carbonate mineralisation. 
Gaps in our knowledge include 
laboratory consensus regarding 
reaction kinetics; updated 
relevant thermodynamic data and 
activity models; and a thorough 
understanding of relevant fluid 
mixtures, relative permeabilities, 
basalt seal integrity, monitoring 
tools, and how lab experiments 
scale up to the field level. 

For a potential 
basalt or 

Workshop delegates during a break
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chemical composition, and less 
advanced pilot projects. Third, the 
participants suggested assessing 
both supercritical CO2 (a buoyant 
fluid requiring an overlying seal) and 
aqueous CO2 (a non-buoyant fluid at 
shallow depths that may not require a 
seal) storage in basalts. Fourth, it was 
suggested that the range of storage 
volumes should span from the amount 
of space available assuming aqueous 
CO2 in existing pore space, to free-phase 
supercritical CO2 in existing pore space, 
to carbonate in existing pore space, 

The authors would like to thank all of the 
workshop participants for exceptional 
presentations and discussions.
For more information: http://energy.
u s g s . g o v / H e a l t h E n v i r o n m e n t /
E n e r g y P r o d u c t i o n U s e /
GeologicCO2Sequestration.aspx

Reference:
Brennan, S.T., Burruss, R.C., Merrill, M.D., 
Freeman, P.A., and Ruppert, L.F., 2010, A 
probabilistic assessment methodology 
for the evaluation of geologic carbon 
dioxide storage: U.S. Geological Survey 
Open-File Report 2010–1127, 31 p. 
http://pubs.usgs.gov/of/2010/1127.

and lastly to mineralogic alteration of 
the host rock.
At the close of the workshop, 
participants recommended that 
the USGS should proceed with 
methodology development for 
assessments of CO2 storage potential 
in coal, organic-rich shale, and basalt. 
Ultramafic rocks could be included 
later as the research and technology 
advance. Development of these types 
of assessment methodologies is, of 
course, dependent upon bureau-
specific priorities.

 Clean	Energy,	Climate	and	Carbon,	by	Peter	J.	Cook,	
Cooperative	research	Centre	for	Greenhouse	Gas	Technologies,	Canberra,	
Australia
With the general reader in mind, Clean 
Energy, Climate and Carbon outlines 
the global challenge of decreasing 
greenhouse gas emissions. It covers 
the changing concentration of 
atmospheric carbon dioxide through 
time and its causes, before considering 
the promise and the limitations of a 
wide range of energy technologies for 
decreasing carbon dioxide emissions.

Despite the need to decrease carbon 
dioxide, the global use of fossil fuels 
is increasing and is likely to continue 
to do so for some decades to come. 
With this in mind, the book looks at 
the range of clean energy technologies 
and considers in detail, what for many 
people is the unfamiliar clean energy 

technology of carbon capture and 
storage (CCS). How can we capture 

carbon dioxide from flue gases? 
How do we transport it? How 

do we store it in suitable 
rocks? What are 

suitable rocks and 
where do we 

find them? 
H o w 

do 

we know the CO2 will remain trapped 
once it is injected underground? What 
does CCS cost and how do those 
costs compare with other technology 
options?

The book also explores the political 
environment in which the discussion 
on clean energy technology options is 
occurring. What will a price on carbon 
do for technology uptake and what are 
the prospects of cutting our emissions 
by 2020 and of making even deeper 
cuts by 2050? What will the technology 
mix look like by that time?

For people who are concerned about 
climate change, or who want to learn 
more about clean energy technologies, 
including CCS, this is the definite view 
of the opportunities and the challenges 
we face in decreasing emissions despite 
a seemingly inexorable global increase 
in energy demand.

Selected Table of Contents
•	 Preface
•	 Acknowledgements 
1. The context
2. CO2 and climate change
3. Where and why are we producing 

so much CO2?
4. Technology options or 

decreasing CO2 emissions
5. The mitigation 

mix

6. Where and how can we capture 
CO2?

7. How can we transport CO2?
8. Storing CO2 
9. How do we know CCS will be 

effective?
10. The cost of clean energy
11. The technology and the politics of 

clean energy 
•	 Conclusions
•	 Acronyms 
•	 Additional general reading
•	 References to data sources
•	 Index

To order visit our website:
www.crcpress.com/9780415621069
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Webinars
The IEA Clean Coal Centre now uses 
webinars for authors to present the 
findings of their latest reports. So 
far, we have run webinars on CCS in 
China and CO2 abatement in the iron 
and steel industry. Generally, IEA 
CCC webinars take place on the 2nd 
Wednesday of the month, at midday 
(UK time), and take up to 45 minutes. 
If you cannot attend the webinar as 
it is broadcast, they can be viewed 
any time from the IEA CCC website. 
For more information visit http://
www.iea-coal.org/site/2010/news/
webinars?LanguageId=0.  Questions 
can be submitted live, and webinars 
are free to view, but registration is 
required. Both the reports described 
below will be presented as webinars.

Mercury
The 9th Mercury Emissions from Coal 
workshop is the next to be organised 
by the IEA Clean Coal Centre. It is being 
held in St Petersburg, Russia on 22nd - 
23rd May 2012. More information can be 
found at http://mec9.coalconferences 
.org, or contact Lesley Sloss at 
lesleysloss@gmail.com . 

compliance. Examples of the methods 
of mercury control currently deployed 
in the USA, Canada and elsewhere are 
included.

Cofiring biomass
‘Cofiring high ratios of biomass with 
coal’, CCC/194 by Rohan Fernando is 
another new report from the IEA CCC. 
As concerns regarding greenhouse 
gas emissions from coal-fired power 
plant increase, there is greater focus 
on the feasibility of cofiring high ratios 
of biomass. This report first addresses 
the technical issues which arise when 
cofiring biomass at high ratios in coal-
fired power plant. These principally 
concern the availability of fuel, storage 
and handling, milling, slagging, 
fouling, corrosion and ash disposal. It 
then describes experience of power 
plant which have cofired high ratios 
of biomass over extended periods. 
These plant are located mainly in the 
Netherlands and Denmark and a few in 
the USA, Finland, Belgium and the UK. 
The report also briefly assesses issues 
arising when repowering a coal-
plant to fire 100% biomass.

Visit www.iea-coal.org for 
more information about 
the work of the IEA 
Clean Coal Centre.

Lesley’s latest 
report is also 
on the subject 
of mercury. 
‘ L e g i s l a t i o n , 
standards and 
methods for 
mercury emission 
control’, CCC/195 
is available 
from the IEA 
CCC bookshop. 
Mercury is 
an element 
of growing 
global concern. 

The United Nations Environment 
Programme plans to finalise and ratify a 
new global legally-binding convention 
on mercury by 2013. Canada already 
has legislation on mercury emissions 
from coal-fired utilities and the USA 
has recently released the new Mercury 
and Air Toxics Standard. Although 
other countries may not have mercury-
specific legislation as such, many have 
legislation which results in significant 
co-benefit mercury reduction due to 
the installation of effective flue-gas 
cleaning technologies.

This report reviews the current 
situation and trends in mercury 
emission legislation and, where 
possible, discusses the actions that 
will be taken under proposed or 
impending standards globally and 
regionally. The report also reviews the 
methods currently applied for mercury 
control and for mercury emission 
measurement with emphasis 
on the methodologies 
most appropriate
 for 

CO2	Capture	Project	(CCP)	Publishes	2011	
Annual	Report

The CCP has published its 2011 Annual Report. The report details the work of the group to advance the technologies that will 
underpin the deployment of industrial-scale CO2 capture and storage. The CCP is on track to deliver significant results; the 
program (2009-2013) will see at least two field demonstrations of capture technologies and a series of monitoring field trials. 
For further information on CCP’s progress, please download the 2011 Annual Report available on:
www.co2captureproject.com

NEWS	from	the	IEA	Clean	Coal	Centre,	
by	Debo	Adams,	IEACCC
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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 2012. 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.

2nd Joint Network Meeting 
18th - 20th June 2012; Santa Fe, New Mexico, USA

Environmental Impacts Workshop 
171h - 18th July 2012; MIT, Montana, USA

Carbon Capture and Storage: Science, Technology and Policy 
23rd - 25th July 2012; MIT, Cambridge, Massachusetts, USA

CO2Seq  Symposium at the 34th Internat. Geo. Congress 
5th - 10th August 2012; Brisbane, Australia

IEAGHG Summer School 
12th - 18th August 2012; Tsinghua, China

Chemical Looping 
20th - 22nd August 2012; Beijing, China

NETL CO2 Capture Technology Meeting 
22nd - 26th August 2012; Pittsburgh, USA 
Registration Opens: 7am 9th July; Closes: 4.30pm 12th July 
 
IEA-EOR 33rd Annual Symposium 
26th - 30th August 2012; Regina, Saskatchewan, Canada

GHGT-11 
18th - 22nd November 2012; Kyoto, Japan

 


