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The IEA GHG is pleased to 
announce three new members 
to further broaden and 

strengthen its membership. The 
Executive Committee of the IEA GHG 
has agreed to welcome Spain as a new 
country member and CEZ Group and 
ConocoPhillips as sponsors.

Spanish participation will be led 
by Fundación Ciudad de la Energía 
(CIUDEN). CIUDEN was created in 
May 2006 and is the main institution 
of the Spanish Government 
responsible for developing national 
geological CO2 capture and storage 
programs. Its board of directors 
includes the Ministries of Education, 
Industry and the Environment.

CIUDEN is developing a pilot facility 
incorporating advanced technologies 
for carbon dioxide abatement and 
capture from coal-fired electricity 
generating plants. To be located in El 
Bierzo, in northern Spain, the initial 
phase of the project is scheduled to 
be completed by mid-2009.

The CUIDEN representative on the 
IEA GHG Executive Committee will be 
María de los Ángeles Ferre González: 
e-mail: rn.ferre@ciuden.es.  Further 
details on CIUDEN’s activities can be 
found at: www.ciuden.com/

The parent company and core of 
CEZ Group is CEZ, a. s. the largest 
electricity producer in the Czech 
Republic, founded in 1992 by 
the National Property Fund. CEZ 
Group was created in 2003, when 
CEZ, a. s. merged with several 
regional distribution companies. 
CEZ Group is one of the ten largest 
energy companies in Europe, both 
in terms of installed capacity and 
number of customers. It occupies 
a leading position on the electricity 
market in Central Europe with 
power generation assets and regional 
distribution companies assets in 
Bulgaria, Romania, Hungary and 
Poland.

The CEZ Group representative on the 
IEA GHG Executive Committee will 
be Ales Laciok: e-mail: Ales.Laciok@
cez.cz.  Further details on CEZ Group 
can be found at: www.cez.cz/en/
cez-group/cez-group.html. 

ConocoPhillips is the third-largest 
integrated energy company in the 
United States. Worldwide, it is the 
fifth-largest refiner, and the sixth-
largest reserves holder of non-
governmental controlled companies. 
ConocoPhillips is known worldwide 
for its technological expertise 
in reservoir management and 
exploration, 3-D Seismic technology, 
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high-grade petroleum coke upgrading 
and sulphur removal. ConocoPhillips 
has operations in nearly 40 countries, 
and is committed to contributing to 
social, economic and environmental 
improvements in all the communities 
in which it operates. The company 
headquarters are in Houston, Texas, 
USA. The company has assets of 
$178 billion. 

The ConocoPhilips representative on 
the IEA GHG Executive Committee 
will be Cal Cooper: e-mail: Cal.
Cooper@conocoph i l l i p s. com. 
Further details on ConocoPhillips 
activities can be found at: 
www.conocophillips.com.

Big Advances for 
CCS in the EU

EC Issues Directive on 
CCS and EU ETS Directive

A major step forward for CO2 
capture and storage (CCS) was 
achieved when the European 

Commission published a proposal 
for a Directive on CCS on the 23 
January, as part of a major legislative 
package on climate and energy aimed 
at cutting GHG emissions by 20% by 
2020 (compared to 1990 levels). 
 
One of the barriers to the deployment 
across the world of CCS is the lack 
of a sound regulatory framework. 
This CCS Directive ‘Directive on the 
Geological Storage of CO2 will create 
an enabling regulatory framework 
to encourage environmentally sound 
CCS and remove existing legislative 
barriers to CCS. It is the result of much 
hard work, analysis, consultation 
and impact assessments by DG 
Environment, and derives from the 
first EC regulatory working group on 
CCS in 2006. Key principles generated 
by other frameworks such as the 
IPCC GHG Inventory Guidelines for 
CO2 transport and storage and the 
OSPAR CO2 Guidelines have been 
incorporated to ensure consistency in 
international practice and the leading 
knowledge on regulating CCS are 
encouraged.  Another key component 

in the climate and energy package was 
a proposal for an improved Directive 
on emissions trading (ETS) after 2012 
(the end of the current ETS). This 
contains another major step forward 
for CCS with its full inclusion into the 
EU ETS from this date.

CCS Directive

The Directive aims to use existing 
regulations wherever possible. For the 
new areas, it follows the fundamental 
principles of the IPCC GHG Inventory 
Guidelines on CCS (2006) in that good 
site characterisation and modelling 
is required in advance, including 
for CO2 behaviour, and subject to 
suitable management and monitoring 
in operation. Also the fundamental 
principle from the OSPAR CO2 
Guidelines for a risk assessment in 
advance is also included. 
 
The key elements of the Directive are 
as follows:

• The objective of geological storage is 
permanent containment, and storage 
in the sea is prohibited. 

• A key principle is that a geological 
formation can only be selected as a 
storage site “if there is no significant 
risk of leakage and if no significant 
environmental or health impacts are 
likely to occur.”

• An exploration permit is required.
• A storage permit is required, to be 

issued by the competent authority of 
the EU Member State. Applications 
for storage permits should include 
the characterisation of the storage 
site and assessment of its security, 
monitoring plans, closure plans, 
and corrective measure plans in the 
event of leakage. 

• The EC has the right to review the 
draft permit decision within 6 
months, although the final decision 
is up to the competent authority of 
the member state.

• Following the OSPAR CO2 
Guidelines, the Directive 
acknowledges that there may be 
other substances in the CO2 stream 
from the CCS processes, but it should 
consist “overwhelmingly” of CO2, 
and levels of the other substances 
should not affect the storage or 
transport integrity. No wastes may 

be added for disposal. 
• Reporting and inspections at least 

once a year.
• After closure, the site remains 

the responsibility of the operator 
until responsibility (and liability) 
is transferred to the competent 
authority “when all available 
evidence indicates that the CO2 
will be completely contained for the 
indefinite future”.  The EC may issue 
an opinion on the decision.

• After transfer of responsibility, 
monitoring may cease, unless 
leakages or significant irregularities 
are identified. 

• Financial security shall be provided 
by the operator until responsibility 
transfers to the competent authority.

• Member States shall ensure potential 
users are able to obtain access to 
transport networks and storage sites, 
unless limited by lack of capacity.

• R&D projects under 100 ktCO2/y 
are exempt. 

Amendments are proposed to the 
Environmental Impact Assessment 
Directive, the Integrated Pollution 
Prevention and Control Directive, the 
Water Framework Directive and the 
Environmental Liability Directive, to 
allow and to regulate CCS within their 
scope.  

In particular, it is proposed to amend 
the Waste Framework Directive and 
the Waste Shipment Directive to 
remove CCS-CO2 from their scope. 

Capture-Ready

The Large Combustion Plant Directive 
is to be amended to require new plant 
greater than 300MW to be capture-
ready, based on a definition arising 
from the IEA GHG’s report on capture 
ready (IEA GHG Report 2007/04) .

Detailed annexes are provided on 
site characterisation and assessment 
requirements, and on monitoring 
requirements.
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EU ETS Directive

The EC issued a proposal on the 23 
January 2008 for an amended EU ETS 
Directive from 2013 (i.e. Phase III).  
The goal, for the period beyond 2012, 
is to strengthen, expand and improve 
the functioning of the ETS as one of 
the most important and cost-effective 
tools for achieving the EU’s target for 
reducing greenhouse gas emissions. 
This expansion includes covering 
CCS.

The main developments in the 
Directive are the following:

• There will be one EU-wide cap on 
the number of emission allowances 
instead of 27 national caps. The 
annual cap will decrease along 
a linear trend line, which will 
continue beyond the end of the third 
trading period (2013-2020).

• A much larger share of allowances 
will be auctioned instead of 
allocated free of charge, including 
for the power generators. There will 
be a gradual decline in the number 
of free allowances issued to other 
sectors as the phase progresses so 
that by 2020 all installations are 
buying all of their allowances. 
Harmonised rules governing free 
allocation will be introduced. Some 
sectors which are particularly 
exposed to international competition 
will continue to receive a proportion 
of their allocation for

 free. The Commission will identify 
these sectors by 2010.

• Member states will conduct the 
auctions and receive the revenue 
from the sale of allowances which 
will run to tens of billions of euros 
a year. The Commission wants 
member states to allocate at least 
20% of the revenue to climate 
change measures. Part of the 
rights to auction allowances will 
be redistributed from the Member 
States with high per capita income 
to those with low per capita income 
in order to strengthen the financial 
capacity of the latter to invest in 
climate friendly technologies. 

• A number of new industries (e.g. 
aluminium, ammonia products 
and petrochemicals) will be 
included in the ETS; so will two 
further gases (nitrous oxide and 
perfluorocarbons); and CCS will 
also be included.

• Member States will be allowed to 
exclude small installations from 
the scope of the system, thermal 
capacity of less than 25MW or 
those who emit below 100,000 
tCO2/y, provided they are subject 
to equivalent emission reduction 
measures.

• The use of foreign emissions 
reduction credits through the Kyoto 
Protocol’s flexible mechanisms 
would be limited to those projects 
approved between 2008 and 2012. 
This could account for around 30%

 of the effort to meet the caps in 
phase III. However, if international 
negotiations result in a tightening 
of the headline EU climate targets to 
cut CO2 emissions by 30% by 2020, 
installations would be able to meet 
50% of their effort through Kyoto 
credits. 

CCS in the ETS Directive

CCS will be fully included in the EU 
ETS from 2013 harmonised across the 
EU. The operation and site will have to 
be approved by the processes described 
in the proposed CCS Directive, and 
suitable Monitoring and Reporting 
Guidelines will be required. 

No free allocation can be given to CCS 
(as it is an abatement technology), 
whatever sector it is applied to. For 
electricity generation there is no more 
free allocation, which creates a clear 
and level playing-field for CCS in the 
power sector.

The transport pipeline and storage 
site can be permitted separately from 
the capture installation, thereby 
recognising potential separate 
ownership of CCS stages.

Any leakage from storage (or pipeline 
or capture process) during the ETS 
period would require surrendering 
of allowances equal to the leakage 
amount. This is also reflected in the 
proposed CCS Directive. 

Whilst transport by pipeline is 
included, transport by other means 
(ships, vehicles) is not. This is not a 
problem as, if required, these can be 
‘Opted-in’ on a project-by-project 
basis under Article 24, as for CCS in 
the current ETS Phase II (2008-2012). 

At least 20% of revenues generated 
by the auctioning of allowances 
should be used to encourage climate 
change measures and R&D, including 
renewables, and CCS and in the 
particular case of coal power plants, 
avoided deforestation, adaptation, and 
social aspects.

Free allocation to other sectors to 
which CCS could potentially be applied 
(e.g. refineries, cement, steel, hydrogen 

From left to right: Neelie Kroes, Stavros Dimas, José Manuel Barroso and Andris 
Piebalgs
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production for the chemical industry) 
will take into account the potential 
for CCS in setting the appropriate 
benchmarks for allocation.  

Monitoring and Reporting 
Guidelines

Work is under way separately in an 
EC working group to produce ETS 
monitoring and reporting guidelines 
for CCS, based on an assessment of the 
monitoring and reporting guidelines 
produced by the UK (BERR R312 
2007).

Encouraging CCS 
Demonstration

The EC also released its 
Communication on Supporting Early 
Sustainable Power Generation from 
Fossil Fuels, aiming at assisting towards 
the European Council’s call for up to 
12 demonstration projects by 2015.  
This Communication encourages EU 
Member States and industry to support 
CCS demonstrations. To assist, the EC 
will “view favourably” the use of State 
Aid for CCS demonstrations (i.e. public 
funding has to be approved by the EC 
under State Aid rules). In addition the 
EC will set up an EU network of CCS 
demonstration projects to exchange 
learning from projects, within the 
context of the EU Strategic Energy 
Technology Plan (Nov 2007), to be 
funded by FP7. 

Process from Now

The CCS Directive and the ETS 
Directive will now proceed through 
EU working groups where EU Member 
States can make their views known. 
The EC hopes to have the Directives 
finalised and for them to be adopted 
by the EU Council and European 
Parliament before the end of the year.
  
More information is available from 
the EC web site: http://ec.europa.
eu/environment/climat/ccs/index_
en.htm.

GHGT-9 Update

The GHGT-9 conference is 
drawing ever closer. Remember, 
the call for papers is now open 

but will close on 28th March 2008, 
so if you are thinking of submitting 
a paper then please do so now as 
we are expecting a lot of abstracts 
to be submitted. Abstracts are to be 
submitted on line at http://mit.edu/
ghgt9/papers/index.
 
Also please note that online registration 
and hotel booking will open in early 
April. We expect a big turnout for 
this event so don’t delay registering 
and take advantage of the early bird 
registration opportunity.

In previous years we have had some 
700 abstracts submitted and we 
consider that we will receive at least 
that number again this time, as research 
activity in this topic continues to 
grow. Prospective authors will receive 
notification of paper acceptance or 
rejection by the end of June 2008. If 
the paper is accepted, then a full copy 
must be submitted by mid-October 
2008 to guarantee publication on the 
conference web site and inclusion in 
the conference proceedings. Once 
again we are offering authors the 
opportunity to publish their papers 
in a peer reviewed journal as well 
as the conference proceedings. As 
with GHGT-8, we will select up to 
50 papers to be published in the 
International Journal on Greenhouse 
Gas Control that is produced by the 
scientific publisher, Elsevier. Details of 
the journal can be found at: http://ees.
elsevier.com/jggc/. 

The next major deadline for the 
conference will be the publication of 
the draft technical programme on the 
conference web site http://mit.edu.
ghgt9 in July 2008.

In the September 2007 newsletter, we 
announced the names of the sponsors 
that had approached us at that stage. 
Those organisations that had agreed 
to sponsor GHGT-9 at that time 
were: Alstom, BP, Battelle, Chevron, 
ExxonMobil Corporation, Government 
of Alberta, Schlumberger Carbon 
Services, Shell and USEPA. Since that 
time, we are pleased to announce that 

both Air Products and Siemens have 
also confirmed their intent to sponsor 
the event. In addition, a number of 
organisations had also agreed to act 
as supporters, these included: BG 
Group, CCP2, CCPC, EPRI, LLNL, 
Nexen, RWE Power, StatoilHydro and 
the Babock & Wilcox Company. Since 
then, both E.ON and Gassnova have 
now come on board as supporters. If 
any group or organisation is interested 
in sponsoring the event the door is not 
closed; please contact either Howard 
Herzog (hjherzog@mit.edu) or John 
Gale (johng@ieaghg.org) for details. 

For those thinking of attending 
GHGT-9, Washington D.C. has a lot to 
offer, why not whet your appetite by 
visiting the Official Washington D.C 
visitor’s web site, www.washington.
org/index.cfm. This site provides 
information on what to see, what and 
where to eat in the city and trips and 
excursions that are available. Why 
not order a copy of the DC Official 
Visitors Tourist Guide which can 
be downloaded from this web site? 
Updated twice a year, the Official 
Washington, DC Visitors Guide is a 
104-page digest-size book packed 
with all the information you need to 
plan your trip to the USA’s capital - 
including hotels and maps, attractions 
and tours, museums and monuments, 
arts and theatre, restaurants and shops 
as well as nightlife and sports.

The largest and arguably the grandest 
monument in Washington DC is the 
Washington monument. There aren’t 
many places in the main portion of the 
district (at least in Northwest D.C.) 
where you can’t catch a glimpse of 
the Washington monument looming 
somewhere in the distance.
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US DOE 
Restructure of 
FutureGen

The US DOE has announced a 
restructure of the proposed 
FutureGen plant, largely due 

to escalating costs. The focus will 
now be to demonstrate cutting edge 
CO2 capture and storage (CCS) at 
multiple, commercial scale integrated 
gasification combined cycle (IGCC) 
coal power plants. The US DOE 
will fund the addition of CCS 
technology to a number of plants, 
rather than bearing the bulk of the 
cost of the whole FutureGen plant. 
The original concept announced 
in 2003 planned the creation of 
one near-zero emission, FutureGen 
275 MW power plant that would 
produce hydrogen and electricity 
from coal. The new approach builds 
on technological research and 
development advancements in IGCC 
and CCS technology achieved over 
the past five years, and is expected 
to at least double the amount of CO2 
stored compared to the original plan. 
The restructure allows for electricity 
to be produced and greenhouse gas 
emissions to be sequestered at a rate 
and scale that offers more potential 
for commercial viability.
 
As well as the restructure of FutureGen, 
the US Energy Secretary, Samuel 
Bodman, announced a budget request 
of $648 m for the DOE Office of Fossil 
Energy’s advanced coal technology 
RD&D programme for 2009. The 
budget request includes $407 m for 
coal research, including development 
of more efficient gasification and 
turbine technologies, innovations 
for existing plants, and large-scale 
CCS injection tests, and $241 m to 
demonstrate technologies for cost-
effective CCS for coal-fired power 
plants, which includes $156 m for the 
restructured FutureGen approach and 
$85 m for the US DOE’s Clean Coal 
Power Initiative.

‘This restructured FutureGen approach 
is an all-around better investment 
for Americans. As technological 
advancements have been realized 
in the last five years, we are eager 
to demonstrate CCS technology 
on commercial plants that when 
operational, will be the cleanest coal-
fired plants in the world. Each of these 
plants will sequester at least 1 mtCO2 

annually and help meet our nation’s 
rapidly growing energy demand’ said 
Bodman.

The US DOE has issued a Request for 
Information (RFI) on the costs and 
feasibility associated with building 
clean coal facilities that will achieve 
the intended goals of FutureGen. 
Following this stage, there will be a 
Funding Opportunity Announcement 
to provide federal funding under co-
operative agreements to equip IGCC 
or other clean coal technology power 
plants that generate at least 300 
MW, with CCS technology, aimed at 
accelerating near-term technology 
deployment. 

The restructured approach should 
allow DOE to maximize the role of 
private sector innovation, provide a 
ceiling on federal contributions, and 
accelerate the goal of increasing the use 
of clean energy technologies. Under 
this new plan, the DOE funds no more 
than the CCS component of the power 
plant, not the entire plant construction, 
compared with the FutureGen concept 
announced in 2003. This should 
allow for the commercial operation 
of IGCC power plants equipped with 
CCS technology to begin as soon as 
the plants are commissioned, between 
2015-2016.

An Assessment 
of the Potential 
for CO2 Storage 
in the Indian 
Subcontinent
S. Holloway, A. Garg, M. Kapshe, A. 
Deshpande, A.S. Pracha, S.R. Khan, 
M.A. Mahmood, T. N. Singh and K.L. 
Kirk

Background

The IEA Greenhouse Gas 
R&D Programme recently 
commissioned the British 

Geological Survey, Maulana Azad 
National Institute of Technology 
(Bhopal, India), UNEP Risoe Institute 
(Denmark), Sustainable Development 
Policy Institute, Islamabad (Pakistan) 
and geological consultants from India 
and Bangladesh to undertake a study 
of the potential for CO2 storage in 
the Indian subcontinent. The study 
covered India, Pakistan, Bangladesh 
and Sri Lanka.

Methodology

Inventories of estimated CO2 emissions 
from large point sources in the Indian 
subcontinent were compiled and used 
to update the IEA GHG Global CO2 
Emissions Database, and then entered 
into a GIS, which was used to map the 
locations of emission sources. 

Potential geological CO2 storage sites 
in coal fields, oil and gas fields and 
saline water-bearing reservoir rocks 
(saline aquifers) were identified and, 
where possible, quantified. Sources 
and potential storage sites were then 
overlain in the GIS to visually match 
the CO2 sources and potential storage 
sites and draw conclusions about the 
potential for carbon dioxide capture 
and storage in India, Pakistan, 
Bangladesh and Sri Lanka.



6 Greenhouse Issues - March 2008

Industrial Point Sources 
of CO2 in India

India’s total annual CO2 emissions are 
estimated to have been 1343 million 
tonnes (Mt) in 2004 (United Nations 
Statistics Division 2007). Annual CO2 
emissions from large point sources in 
India are estimated to be 721Mt CO2, 
i.e. about half total emissions. Under a 
business-as-usual scenario there will 
be a rapid increase in CO2 emissions: 
annual emissions from operational 
power plants in India are estimated to 
be 467Mt whereas predicted annual 
emissions from planned power plants 
and plants under construction are 
estimated to be 653 Mt. 

Coal-based power plants are the 
backbone of the Indian power sector 
and will continue to be the major 
source of electricity generation in the 
country for the foreseeable future. 
A major upcoming development in 
the Indian power sector is the Indian 
Ministry of Power’s initiative for the 
development of coal-based Ultra-
Mega Power Projects (UMPPs), each 
with a capacity of 4,000MW or 
above. In the first phase, nine sites 

Figure 1. Geographical relationship between existing and planned CO2 sources 
and sedimentary basins in India 

have been identified by the Central 
Electricity Authority for UMPPs. These 
include four pithead sites and five 
coastal sites (Figure 1). These UMPPs 
will add some 257Mt CO2 emissions 
and 36,000MW installed capacity at 
nine locations within 7-8 years.

Potential CO2 Storage Sites 
in India

India has the fourth largest recoverable 
coal reserves in the world. However, 
much of this coal is easily mined 
and will be used as fuel. This means 
that the potential for CO2 storage on 
coal at depths above 1200m could be 
severely constrained. An indicative 
calculation suggests that the potential 
could be of the order of 345Mt CO2 
nationally in the major coalfields, and 
none of the coalfields are estimated 
to have the capacity to store >100Mt 
CO2. If CO2 storage on coal proves 
practical at depths >1200m, the very 
large resource present at depth, e.g. in 
the Cambay Basin and down dip to the 
east of the Rajmahal coalfields, could 
be brought into play. This is an area 
that requires further investigation.

Oil and gas fields occur in three 
areas: Assam and the Assam-Arakan 
Fold Belt, the Krishna-Godavari and 
Cauvery Basins, and the Mumbai/
Cambay/Barmer/Jaisalmer basin area. 
The total storage capacity in oil and 
gas fields is estimated to be between 
3.7 and 4.6 x 109 t CO2. However, 
many fields are relatively small in CO2 
storage terms. Only a few fields, e.g. the 
Bombay High field, offshore Mumbai, 
are thought to have ample storage 
capacity for the lifetime emissions of a 
medium sized coal-fired power plant. 
However, some of the recent offshore 
gas discoveries may have potential as 
CO2 storage sites in the future. It is 
also clear from existing literature that 
there are opportunities for enhanced 
oil recovery using CO2.

The main potential CO2 storage sites 
in India are thought to be located 
in the saline aquifers in the oil and 
gas bearing sedimentary basins 
around the margins of the peninsula, 
especially in the offshore basins, but 
also onshore in the states of Gujarat 
and Rajasthan. Thus CO2 sources in 
the centre of the peninsula appear 
to be poorly placed with respect to 
potential CO2 storage sites, unless 
the Gondwana basins in which the 
coalfields, and thus many of the 
pithead power plants, are found can be 
demonstrated to have good potential. 
There may also be considerable saline 
aquifer CO2 storage potential in Assam 
and probably in Cachar, Tripura and 
Mizoram, although this is stranded 
relative to most of the main emission 
sources in India. 

Basalt formations might have good 
storage potential in India (Singh et 
al. 2006) but because the storage of 
CO2 in basalt formations, by reaction 
of basic aluminosilicate minerals with 
injected CO2, is considered to be an 
immature technology at present; 
it is not considered further here. 
Nevertheless, development of this 
concept into a mature technology 
would potentially be beneficial to 
India: large areas of the country are 
covered by basalt (Figure 1). 
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Matching CO2 Sources 
and Potential CO2 Storage 
Sites in India

Figure 1 shows the geographical 
relationship between the major 
existing and planned sources of CO2 
in India and the sedimentary basins 
considered on the basis of this first-
pass assessment to have good, fair and 
limited storage potential. The basins 
rated as good are the hydrocarbon-
bearing basins, so they also contain 
all the potential in oil and gas fields. 
The cross-hatched area consists of 
crystalline basement rocks, which 
are unsuitable for CO2 storage. 
The diagonally hatched area has 
basalt at surface and whilst there is 
a theoretical possibility of storage 
potential towards the margins of the 
basalt, imaging problems are likely to 
prevent effective site characterisation 
and monitoring.

It may be seen that sources in the 
NW of peninsula India and along the 
SE coast have good nearby storage 
potential, whereas those in SE, Central 
and, in this analysis, northern India, 
do not. The good potential in NE India, 
in Assam and the Assam-Arakan Fold 
Belt, appears to be stranded relative to 
most of the major sources.

The calculations in the IEA GHG 
CO2 sources inventory indicate that 
each individual UMPP may have 
annual emissions of between 28 and 
29 Mt CO2. If they have a 35 year 
lifetime they are each likely to emit 
approximately 1 Gt CO2, and send 
significantly more CO2 for storage if 
fitted for CO2 capture. We estimate 
that the total storage capacity of India’s 
major coal fields and oil and gas fields 
is <5Gt CO2, and none of the fields 
have the capacity to store the lifetime 
emissions of a single UMPP. As there 
is insufficient storage capacity in oil 
and gas fields and coal fields to make 
significant inroads into India’s current 
and future emissions, it is clear that 
there is a need to quantify the realistic 
saline aquifer CO2 storage capacity 
of India’s sedimentary basins. This 
would require the use of oil and gas 
exploration data and might best be 
approached on a basin-by-basin basis, 
starting with the most strategically 

placed basins, as it is a time-
consuming and resource-intensive 
process. If the saline aquifers are 
found wanting, export of CO2 by ship, 
perhaps to the Middle East, would 
be the only remaining alternative 
for CCS in India, unless the basalt 
storage concept can be advanced into 
a mature technological option. 

Industrial Point Sources 
of CO2 in Pakistan

Pakistan’s total annual CO2 emissions 
are estimated to have been 125.67Mt 
in 2004. Annual CO2 emissions from 
large point sources are estimated to 
be approximately 45Mt CO2, just over 
half of which comes from the power 
sector.

Potential Geological CO2 
Storage Sites in Pakistan

The total storage capacity in oil and 
gas fields in Pakistan is estimated to be 
approximately 1.7Gt CO2. None of the 
oil fields are thought to have a storage 
capacity of 10Mt or more. Thirteen 
of the gas fields are thought to have 
a storage capacity of 10Mt or more, 

and four (the Sui, Mari, Qadirpur and 
Uch fields) are estimated to have the 
potential to store >200Mt CO2. None 
of Pakistan’s coal fields are currently 
considered as potential CO2 storage 
sites as, with the exception of Thar, 
they are all shallow and subject to 
mining. The saline aquifers in the 
Kohat-Potwar Basin and Indus Basin 
are considered likely to have good 
CO2 storage potential, and there may 
also be potential in the Balochistan 
Basin.

Matching CO2 Sources 
and Potential Geological 
CO2 Storage Sites in 
Pakistan

Figure 2 shows the location of oil and 
gas fields, coalfields, basins with good 
and fair aquifer storage potential and 
sources of CO2 in Pakistan. There is a 
very good match between sedimentary 
basins with perceived good saline 
aquifer storage capacity and CO2 
sources. 

Total emissions from large point 
sources in Pakistan are estimated 
to be 45Mt CO2 per annum. Total 

Figure 2. Storage potential and CO2 sources in Pakistan
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storage capacity in gas fields with 
capacity >10Mt is estimated to be 
1602Mt CO2. Therefore Pakistan’s gas 
fields alone have the capacity to store 
current total emissions from large 
point sources for more than 35 years. 
It appears that Pakistan is well placed 
to deploy carbon dioxide capture and 
storage technology.

Industrial Point Sources 
of CO2 Emissions in 
Bangladesh

Bangladesh’s total annual CO2 
emissions are estimated to have been 
37.17Mt in 2004. Total CO2 emissions 
from large point sources are estimated 
to amount to some 17Mt CO2, of 
which over 15Mt are produced by the 
electrical power generation sector

Potential Geological 
CO2 Storage Sites in 
Bangladesh

There are no oil fields in Bangladesh 
although there is minor production 
of condensate and light oil from some 
of the gas fields. Fourteen of the gas 
fields have estimated CO2 storage 
capacities >10Mt. Two have estimated 
CO2 storage capacities >200Mt. 
Bangladesh has three concealed 
coalfields: Jamalganj, Khalaspir and 
Barapukuria. All are in the NW of 
the country, west of the Jamuna River. 
The only field that has been exploited 
to date is Barapukuria, which is being 
mined at present. Additionally, coal 
has been discovered in a borehole at 
Dighipara, at a depth of about 328m. 
None of these fields are thought to 
be sufficiently large enough to be of 
interest for CO2 storage. The greater 
part of Bangladesh lies in the eastern 
part of the Bengal Basin (Figure 3). The 
Bengal basin becomes progressively 
more folded to the east and eventually 
merges into the Assam-Arakan fold 
belt, which occurs in the Chittagong 
Hill tracts of eastern Bangladesh. The 
eastern, folded, half of the Bengal 
basin in eastern Bangladesh has 
excellent CO2 storage potential in the 
many anticlines that are found there. 
There is also likely to be potential in 
the Chittagong Hill Tracts, although 

Figure 3. CO2 sources and potential storage sites in Bangladesh.

Figure 4. CO2 sources and potential storage sites in Sri Lanka
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this region is remote from many large 
point sources and may suffer from 
overpressure, at least locally. The 
western half of Bangladesh, west of 
the Jamuna River, suffers from a lack 
of large structural closures suitable 
for containing geologically stored 
CO2, and so may have less storage 
potential.

Matching CO2 Sources 
and Potential CO2 Storage 
Sites in Bangladesh

Given that the estimated gas field 
CO2 storage capacity alone is of the 
order of 65 times larger than the 
current annual emissions of CO2 
from large point sources, in can be 
stated with certainty that Bangladesh 
is well placed to take advantage of 
carbon dioxide capture and storage 
technology should it be required in 
the future.

Industrial Point Sources 
of CO2 Emissions in Sri 
Lanka

Sri Lanka’s total annual CO2 emissions 
are estimated to have been 11.53Mt in 
2004. The total annual emissions of 
CO2 from large point sources in Sri 
Lanka are very small, and estimated to 
be approximately 2.6Mt. They derive 
mainly from 6 oil-fired power plants, 
a refinery and a cement plant. They 
will be increased by the operation 
of new coal-fired power plant, but 
national emissions will still be very 
small in global terms.

Potential Geological CO2 
Storage Sites in Sri Lanka

Geologically, most of onshore Sri Lanka 
is made up of Precambrian crystalline 
rocks with no CO2 storage potential. 
The only significant development of 
sedimentary rocks onshore is along the 
NW coast, where Miocene limestones 
overlie the Precambrian basement.
There are no significant coal deposits 
known in Sri Lanka. No oil fields or 
gas fields have been discovered to date, 
but there is oil and gas potential in the 
Sri Lankan side of the Cauvery Basin, 

offshore to the north of the island, 
in Palk Bay and the Gulf of Mannar. 
There may be some saline aquifer CO2 
storage capacity in this area as well, 
but it cannot be quantified at present.

Matching CO2 Sources 
and Potential Geological 
CO2 Storage Sites in Sri 
Lanka

The only potential geological CO2 
storage sites are offshore, in the Sri 
Lankan side of the Cauvery Basin, 
to the N and W of the island. The 
storage capacity in this area cannot be 
quantified at present, so no estimate 
of the national potential relative to 
national emissions from large point 
sources can be made. However, the 
new coal-fired power plant under 
construction at Norochcholai is 
relatively well placed with respect to 
the inferred CO2 storage potential in 
the Cauvery Basin.
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11th International 
Post Combustion 
Capture Network 
Meeting, 
Vienna, 20-21 
May

Some of our readers who 
attend our post combustion 
series of workshops might still 

be expecting to see this meeting 
advertised as taking place in Beijing. 
However, with the Olympic Games 
approaching the Chinese authorities 
have placed a block on substantial 
international meetings in Beijing from 
May to September. 
 
This is the reason for the venue switch 
to Vienna, where EVN, the Austrian 
power generator, has kindly stepped 
in to offer the use of their facilities. 
Experts are invited to provisionally 
register, registration is free, and the 
draft agenda will appear by the end 
of February. This and other details of 
the meeting can be found via the link 
below. Note that block booking of the 
two hotels named on this webpage 
expires shortly. 

www.co2captureandstorage.info/
networks/Capturemtg11.htm. For more 
information please email John Topper 
or Sian Twinning john.topper@iea-
coal.org.uk or sian@ieaghg.org
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IEA GHG 
International 
Oxy-Combustion 
Network:
3rd Workshop 
Announcement

The 3rd IEA GHG Oxy-
Combustion Workshop will 
be held in Yokohama, Japan 

from the 5th to the 6th of March, 
2008. A visit to the Research 
Laboratory of CRIEPI will be organised 
for the afternoon of the 4th of March, 
2008. 

We are pleased to announce that the 
workshop has been fully subscribed, 
just one week after the registration 
opened. We are expecting about 110 
participants from 18 countries – 
including delegates from China, India, 
Mexico and the Philippines.

The workshop will follow on from the 
discussions of the 2nd Workshop held 
at Windsor, CT., USA.  Summaries 
and presentations from the previous 
workshops are available on our website 
at the link shown below. 

The focus of the forum discussion will 
be on the various issues related to CO2 
specification and quality, while the 
panel discussion will present up to 
date information on 6 on-going, large 
scale demonstration projects. Activities 
related to other major large scale oxy-
coal combustion burner testing will 
also be presented.

Other issues for discussion include:
• Power Plant Retrofit with Oxy-

Combustion, 
• Efficiency improvement, 
• Oxy-Combustion Burner and Boiler 

design, 
• Oxygen Production, 
• CO2 (Flue Gas) Processing, 
• Operational, safety and 

environmental issues, 
• Regulatory and permitting issues.

Details of the workshop will be 
posted on our website: http://www.
co2captureandstorage.info/networks/
Oxyfuel3rd.htm

Any queries regarding the workshop 
should be directed to Stanley Santos at 
stanley@ieaghg.org.

Erratum

In the last edition of Greenhouse 
Issues, number 88, we gave 
the wrong name for the Oxy-

Combustion Project in Spain. The 
article appeared on page 12, the 
corrected article is below. We 
apologise for this error.

CIUDEN Oxy-Combustion 
Project, Spain.

CIUDEN announced in September 
that the contract for construction of 
the 20 MWth oxy-PC boiler and 15 
MWth oxy-CFB boiler was awarded 
to Foster Wheeler. Construction of the 
Ciuden Research Facilities for Carbon 
Capture Technology is expected to 
start in 2008. Further details will 
be presented during the 3rd Oxy-
Combustion Workshop in Japan.

The IEA GHG 
Joint Network 
Meeting

The IEA GHG would like to 
announce the first IEA GHG 
Joint Network Meeting to be 

held from the 9th to the 11th of June 
in New York, USA.  The event will 
bring together three of our currently 
operating networks; the Monitoring 
network, the Risk Assessment 
network, and the Wellbore Integrity 
network.  The meeting will be hosted 
by the US Environmental Protection 
Agency and supported by EPRI.

The aims of the meeting are: 
• To increase the communication 

and understanding between the 
networks, 

• Identify and prioritise key gaps 
that could be addressed by each 
network, 

• Ensure work is not being duplicated,
• Leverage cross-network expertise 

and identify opportunities for 
collaboration, and

• Help refine each networks work 
programme for the next 3-4 years.

The members of each network are 
invited and encouraged to attend this 
event. However, there is a limited 
capacity of around 120 delegates, 
so places cannot be guaranteed. For 
more information about the meeting, 
including details on registration, 
please visit the website www.
co2captureandstorage.info/networks/
Jnt08MTG.htm or contact Sian 
Twinning at Sian@ieaghg.org.

Second Meeting 
on Financing 
CO2 Capture and 
Storage

The first Expert Meeting on 
Financing CO2 Capture and 
Storage (CCS) Projects was 

held in London last year. The follow 
up meeting will be held on 28-29 
May, 2008 at the New Yorker Hotel 
in New York, USA. The meeting will 
again be organised jointly by the IEA 
Greenhouse Gas R&D Programme 
(IEA GHG) and the IEA Clean Coal 
Centre with sponsorship from the 
World Coal Institute and Chevron. 
The attendance at the meeting will 
be by invitation only and limited to 
approximately 100 participants.

The purpose of the meeting is to 
increase the awareness and involvement 
of US experts from the financial sector 
in the current status and development 
of CCS projects. It is intended that the 
meeting will identify key financial 
drivers, both in North America and 
internationally, that are needed to 
encourage the deployment of CCS 
projects from R&D to a commercial 
reality. The final programme will be 
sent out to participants in March 2008 
along with more detailed information 



11Greenhouse Issues - March 2008

about the options for accommodation 
and the venue. 

The Chairman of IEA GHG Executive 
Committee, Kelly Thambimuthu, will 
be speaking at the meeting along 
with speakers from industry, the 
financial and insurance sectors and 
Government. Although the meeting is 
by invitation only, anyone interested in 
being placed on a reserve list in case 
invitees are unable to attend, should 
contact Sian Twinning at sian@ieaghg.
org.

IEA workshop on 
CCS

The third IEA workshop on 
near-term opportunities for 
CCS was held in Calgary, 

Canada in November, 2007. It 
followed on from two previous events 
in San Francisco and Oslo, and was 
part of the response of the IEA to 
the 2005 G8 Gleneagles summit. 
The meeting concluded that the 
underground storage of CO2 can 
achieve substantial reductions in 
greenhouse gas emissions in a world 
faced with increasing demand for 
fossil fuels. The experts called for this 
technology to be deployed urgently 
as a key element in the response to 
climate change. They concluded that 
20 full-scale plants, each storing 
more that 1 mtCO2/y need to be 
operating worldwide, by 2020.

The experts also called for concerted 
international action, partnerships 
between the public and private sectors, 
and for governments to establish legal 
and regulatory frameworks by 2010. 
In addition, public education and 
support was recognized as critical.

The full report and the high level 
recommendations from the meeting 
are available at www.nrcan.gc.ca/es/
etb/cetc/combustion/co2network/
htmldocs/g8_workshop.html

UK Leads the Way 
on CCS with Coal 

The UK Government is aiming 
to be a world leader with a 
full scale CO2 capture and 

storage (CCS) demonstration. The 
Government announced its intention 
to support a full scale demonstration 
of CCS in March 2007.  Subsequent 
announcements by the Chancellor, 
The Energy White Paper, and the 
Secretary of State have provided 
more details and rationale, and on 
the 19 November at the WWF event 
‘A One Planet Future’ the Prime 
Minister Gordon Brown launched the 
competition process. 

Gordon Brown, UK Prime Minister

The high level objectives for this 
CCS demonstration project are to 
successfully demonstrate the full chain 
of CCS technologies at commercial 
scale, and to demonstrate technology 
that is relevant and transferable to the 
large emerging economies. 
The basic details are as follows:

• Full chain CCS, from capture to 
storage to be demonstrated.

• Coal-fired power plant.
• Commercial scale – 300 – 400 

MWe.  
• Post-combustion capture or oxyfuel.
• Offshore storage.
• Operational by 2014. 
• Approximately 90% CO2 capture 

from flue gases.

Both baseload and flexible operation 
are anticipated, with availability of 
85%. A comprehensive monitoring 
and testing programme will also be 

expected. The government expects the 
project to comply with the required 
regulatory requirements, including 
OSPAR and those evolving rapidly at 
the EU level and in the UK.

Different funding mechanisms are 
potentially available – capital support 
and operational support linked to the 
CCS performance (e.g. CO2 abated) – 
and the balance and level of these is 
being left to the bidders to determine 
the most suitable for their particular 
project, and will be discussed in 
detail during the negotiations. The 
government is proposing to support up 
to 100% of the additional CCS costs for 
a project. Value-for-money selection 
criteria for the successful project 
will relate to both cost and quality. 
Indications of quality will include the 
amount of CO2 stored, contributions 
to longer term deployment of CCS in 
the UK, and proposals for knowledge 
transfer to third countries.

The choice of post-combustion 
technology caused some debate 
in UK industry but reflects the 
UK government’s focus on global 
leadership in climate change 
mitigation and the need to reduce 
global CO2 emissions. Post-combustion 
technology is particularly relevant to 
rapidly growing emerging economies 
dependant on fossil fuels as it can 
be retrofitted. However, the UK 
Government is keen to say that it is 
not picking a technology winner, 
welcoming the development and 
deployment of all CCS technologies, 
and work is ongoing within the UK and 
internationally to take this forward.

On announcing the technical 
requirements in October 2007 John 
Hutton, the Secretary of State for the 
Department of Business, Enterprise 
and Regulatory Reform (BERR) said:

“Finding cost-effective ways of using 
fossil fuels more cleanly is vital in 
meeting the twin challenges of climate 
change and energy security.  

“Coal is abundant in the world but 
it is dirty.  I am today committing 
the UK Government to backing the 
construction within 7 years of one of 
the world’s first commercial-scale coal-
fired CCS projects. 



12 Greenhouse Issues - March 2008

“Our analysis shows that post-
combustion capture is the most relevant 
technology to the vast proportion of 
coal-fired generation capacity globally.  
A commercial-scale demonstration of 
this technology, as part of a full CCS 
chain, opens up huge possibilities, not 
just for Britain but also for the world.  

“By 2030, wider deployment could 
see up to a third of Britain’s electricity 
generated in this way and UK exporters 
of CCS technology and expertise 
cornering business worth many billions 
in a global market.”

John Hutton, Secretary of State for 
Business, Enterprise and Regulatory 
Reform

Timing

The Prime Minister’s announcement 
formally launched the competition 
on the 19 November 2007. Pre-
qualification applications are required 
by the 31st March 2008. Then 
successful applications will progress 
through a series of negotiation stages 
to final tenders by March 2009, with 
a decision around May 2009.   

UK Regulation

To ensure that regulation is in place 
for the CCS demonstration project, 
the Energy Bill introduced to UK 
Parliament on the 10 January contains 
enabling powers for regulation of CCS 
activities. It was introduced to put in 
place the regulatory building blocks 
needed for a low carbon energy future 
for the UK, and also includes measures 
on a greater deployment of renewables 
and offshore gas infrastructure 
as well as CCS. On CCS, it claims 
rights to use offshore sub-seabed 
storage, creates the need for a licence 

to undertake storage of CO2, and 
applies existing offshore regulation 
from the petroleum sector to CO2 
storage activities. The details of the 
CCS regulations are being developed 
and will be issued as a consultation 
during this year, including detail on 
the licence requirements, site closure, 
and transfer of liability.

This progress on demonstration and 
supporting regulation means that the 
UK is likely to have the world’s first 
full scale CCS operation on a coal 
power plant.

For more information on the 
demonstration scheme: www.berr.
gov.uk/energy/sources/sustainable/
carbon-abatement-tech/ccs-demo/
page40961.html on the Energy 
Bill: www.berr.gov.uk/energy/bill/
page40931.html

Bali Climate 
Change 
Conference

In December 2007 the island of 
Bali, Indonesia hosted the annual 
meeting of the Conference of 

the Parties to the UN Framework 
Convention on Climate Change and 
the Third Session of the Meeting of 
the Parties to the Kyoto Protocol (COP/
MOP). The aim of the two week event 
was for countries to agree on a post-
2012 international framework for 
reducing greenhouse gas emissions. 
The conference was attended by 
over 10,000 participants, including 
representatives of over 180 countries 
together with observers from IGOs, 
NGOs and the media.

After two weeks of negotiations, 
the final result was not definitive 
emission reduction targets. Instead, 
after the meeting over ran by one day 
and a U-turn by the US delegates, a 
consensus was reached that ‘deep cuts 
in global emissions will be required to 
address climate change’. 

The Bali roadmap was agreed on 15 
December – the final, extra day. The 
roadmap includes a clear agenda for 

the key issues to be negotiated up to 
2009. These are: action for adapting 
to the negative consequences of 
climate change, such as droughts and 
floods; ways to reduce greenhouse 
gas emissions; ways to deploy climate-
friendly technologies and financing 
both adaptation and mitigation 
measures. Concluding negotiations in 
2009 will ensure that the new deal 
can enter into force by 2013, following 
the expiry of the first phase of the 
Kyoto Protocol. 

The Adaptation Fund was launched 
at Bali to finance adaptation projects 
in developing country parties to the 
Kyoto Protocol. It was agreed that the 
Global Environment Facility (GEF) 
would be the secretariat and that the 
World Bank would act as trustee of the 
Fund, which will become operational 
with the start of the Protocol’s second 
commitment period in 2008.

However, little progress was made 
on the issue of carbon capture and 
storage (CCS), as Parties considered 
further the possible inclusion of 
CCS in geological formations as an 
activity under the Clean Development 
Mechanism (CDM). Parties failed to 
agree on a work stream to address 
the issues of concern, and so agreed 
just to ask the secretariat to produce 
a synthesis report of the submissions 
which had been received in 2007, for 
consideration at SBSTA 28 in Bonn 
(June 2008). They also requested 
further submissions by 16 June 
2008 on additional issues of concern 
to Parties “reflecting the informal 
discussions that took place” in Bali.  
Parties agreed for a further synthesis 
report of these later submissions, for 
consideration at SBSTA 29 at Poznan 
(Dec 2008) in anticipation of a 
possible decision at COP/MOP4 there. 

A third significant decision was taken 
which involves doubling the size 
limit of small-scale afforestation and 
reforestation projects to 16 ktCO2/y. 
This expands the geographical scope 
of the CDM, and will also enable 
countries without a strong economic 
base and energy sector, such as 
many African countries and smaller 
developing states, to profit from the 
CDM nonetheless.
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While the new global deal is envisioned 
for 2013, countries also agreed on a 
number of steps that need to be taken 
immediately to further implement the 
existing commitments of Parties to the 
UNFCCC. Governments agreed to kick 
start strategic programmes to scale up 
the level of investment for the transfer 
of both the mitigation and adaptation 
technologies that developing countries 
need. The aim of the programme 
is to give an extra push to concrete 
demonstration projects, to create more 
attractive environments for investment, 
as well as to provide incentives to 
the private sector for technology 
transfer. The GEF will start setting 
up this programme together with 
international finance institutions and 
representatives of the private financial 
sector. 

Parties also agreed to extend the 
mandate of the Expert Group on 
Technology Transfer for a further 
five years. The Expert Group will pay 
particular attention to the assessment 
of gaps and barriers to the use of, and 
the access to, financing resources. In 
addition, the Expert Group will start 
working on performance indicators 
that can be used to regularly 
monitor and evaluate progress on 
the development, deployment and 
transfer of environmentally sound 
technologies.

For the first time in over a decade 
of the COP/MOP, delegates at Bali 
acknowledged that deforestation was 
a significant source of greenhouse gas 
emissions which contribute about 20% 
of global emissions. The Bali roadmap 
mandated further research on the 
issues surrounding creating financial 
incentives for avoiding deforestation 
and created a new working group to 
hammer out the details of reducing 
emissions from deforestation and 
degradation (REDD) over the next two 
years.

In addition to the focus on Kyoto and 
the future of the Protocol at Bali, there 
was much discussion at the side events 
about ‘non-Kyoto’ carbon markets. For 
example, with the acknowledgement 
that deforestation is a major source of 
greenhouse gas emissions, a number 
of project developers seeking a way 
to conserve forests via carbon finance 

debated the risks and benefits of trying 
to sell avoided deforestation carbon 
credits into the voluntary markets. 

The new Prime Minister of Australia, 
Kevin Rudd, ratified the Kyoto Protocol 
during the Bali conference, which left 
the USA more isolated in its opposition 
to the treaty. 

Rachmat Witoelar, Indonesian 
Environment Minister and President 
of the Conference, summed it up: ‘We 
now have a Bali roadmap, we have an 
agenda and we have a deadline. But we 
also have a huge task ahead of us and 
time to reach agreement is extremely 
short, so we need to move quickly’.

IPCC Climate 
Change 2007

The IPCC published its synthesis 
report, the final part of 
‘Climate Change 2007 the 

Fourth Assessment Report’ (FAR), in 
November 2007. Earlier in the year, 
the IPCC released three other reports: 
‘The Physical Science Basis’ (February 
2007), ‘Impacts, Adaptation and 
Vulnerability’ (April 2007) and 
‘Mitigation of Climate Change’ (May 
2007).

The science related to climate change 
is vast and complex, and the IPCC 
has worked with many scientists to 
collect, assess and process the body 
of solid and up-to-date scientific 
literature. This information is found 
in the first three volumes of ‘Climate 
Change 2007’. The synthesis report 
goes one step further – it integrates 
and condenses the information into a 
readable and concise document that 
is targeted at policymakers. The text 
of the synthesis report underwent a 
thorough, multi-stage review process, 
like all the IPCC reports. 

The synthesis report covers:

• Observed changes in climate and its 
effects; 

• The causes of change; 
• Climate change and its impacts 

in the near and long term under 
different scenarios; 

• Adaptation and mitigation options 
and responses, 

• The inter-relationship with 
sustainable development, at global 
and regional levels; and the long 
term perspective – scientific and 
socio-economic aspects relevant to 
adaptation and mitigation. 

The report builds upon past work 
of the IPCC, and incorporates new 
findings from the past six years of 
research. Recent scientific progress 
is based upon large amounts of 
new and more comprehensive data, 
more sophisticated analyses of data, 
improvements in understanding of 
processes and their simulation in 
models and more extensive exploration 
of uncertainty ranges. Some of the 
main conclusions of the 2007 synthesis 
report are given below. 

Global atmospheric concentrations 
of CO2, CH4 and N2O have 
increased markedly as a result of 
human activities since 1750 and 
now far exceed pre-industrial 
values determined from ice cores 
spanning many thousands of years. 
The understanding of anthropogenic 
warming and cooling influences on 
climate has improved, leading to 
very high confidence that the global 
average net effect of human activities 
since 1750 has been one of warming. 
Warming of the climate system is 
unequivocal, as is now evident from 
observations of increases in global 
average air and ocean temperatures, 
widespread melting of snow and ice, 
and rising global average sea level. At 
continental, regional and ocean basin 
scales, numerous long-term changes 
in climate have been observed. These 
include changes in arctic temperatures 
and ice, widespread changes in 
precipitation amounts, ocean salinity, 
wind patterns and aspects of extreme 
weather including droughts, heavy 
precipitation, heat waves and the 
intensity of tropical cyclones. 

Palaeoclimatic information supports 
the interpretation that the warmth 
of the last half century is unusual 
in at least the previous 1300 years. 
The last time the polar regions were 
significantly warmer than present for 
an extended period (about 125,000 
years ago), reductions in polar ice 
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volume led to a rise in sea level of 
4-6 m. Most of the observed increase 
in global average temperatures since 
the mid-20th century is very likely 
to be due to the observed increase 
in anthropogenic greenhouse gas 
concentrations. Discernible human 
influences now extend to other aspects 
of climate, including ocean warming, 
continental-average temperatures, 
temperature extremes and wind 
patterns.

For the next two decades, a warming 
of about 0.2°C per decade is projected 
for a range of emission scenarios. Even 
if the concentrations of all greenhouse 
gases and aerosols had been kept 
constant at year 2000 levels, a further 
warming of about 0.1ºC per decade 
would be expected. Anthropogenic 
warming and sea level rise would 
continue for centuries due to the time 
scales associated with climate processes 
and feedbacks, even if greenhouse gas 
concentrations were to be stabilized.

The report is available at: www.ipcc.
ch

Book Review – 
Keeping the Lights 
On

‘Keeping the lights on’ by Paul 
Freund and Olav Kaarstad 
sets carbon capture and 

storage (CCS) in its wider context. It 
covers a lot of ground – it opens with 
definitions of energy, and concludes 
with practical aspects of CCS. The 
first chapter discusses energy supplies 
and uses of energy. The second 

chapter looks at fossil fuels and their 
alternatives to consider the question – 
are we running out of fossil fuels? At 
this point the issue of climate change 
is introduced. 

The book goes right back to basics and 
explains the greenhouse effect, before 
moving on to climate change and the 
need for action to reduce emissions 
of greenhouse gases. The options for 
reducing emissions are run through 
– reducing demand, recycling, 
substitution and disposal. Thus, the 
scene is set for putting carbon back in 
the ground. The theory behind CCS is 
explained and then the practical ways 
to achieve it are outlined – how to 
capture, transport, store and monitor 
CO2. The potential storage capacity is 
described, and the legal and regulatory 
aspects of CCS are discussed  The 
final chapter looks at the work of the 
IPCC, the need for government action 
and a few of the CCS projects that are 
underway. 

The book concludes: ‘Many options 
are available which could reduce the 
demand for energy or could replace 
fossil fuels, thereby cutting emissions 
of greenhouse gases. But some are 
expensive and others do not have 
the capacity to supply energy in the 
quantities required… An additional 
item is now available in our toolbox 
– the capture and storage of CO2. 
This would provide a means of 
continuing to use fossil fuels whilst 
cutting emissions considerably. … It 
is still necessary to finalise the legal 
implications of this new technology, 
to arrange methods of funding it, and 
to ensure it will be acceptable to the 
public… There are good prospects that 
substantial numbers of these systems 
will be built within the next 20 years’.

It is a well produced book – full of 
pictures and tables. There are many 
boxes that illustrate and provide more 
detail on numerous issues. The book 
serves as a useful introduction to 
current energy issues with the focus on 
CCS, for the student or non-specialist.

‘Keeping the lights on – fossil fuels 
in the century of climate change’ 
by Paul Freund and Olav Kaarstad, 
Universitetsforlaget, Oslo 2007

New IEA GHG 
Publications 
Available
Voluntary Carbon Offsets

Organisations and individuals 
can counteract their 
greenhouse gas emissions 

by the purchase of carbon offsets. 
These voluntary carbon offsets 
are another way to trade carbon 
emissions, other than through the 
mechanisms of the Kyoto Protocol 
(Joint Implementation and the Clean 
Development Mechanism) and formal 
cap-and-trade systems, such as the EU 
Emissions Trading Scheme (EU ETS). 
It is the subject of a new short report 
produced by the IEA GHG.

The booklet covers the processes 
involved in CO2 storage, from where 
storage can occur, the likely impacts 
underground storage could have, 
through to how it will be monitored 
and how can leaks be fixed or 
mitigated if they are detected. 

Carbon offsets can be important for 
those seeking to become ‘carbon 
neutral’, in situations where it may 
not be practical to actually reduce 
emissions to zero. The retail market for 
voluntary carbon offsets is relatively 
new and developing fast. The IEA GHG 
report discusses the advantages and 
disadvantages of voluntary carbon 
offsets as a mechanism for reducing 
emissions of greenhouse gases. It 
defines offsets, and explains what 
makes a quality offset. It outlines the 
various standards for offsets, explains 
how the market operates, and lists the 
main providers and purchasers. 

The main advantage of offsets is that 
they allow companies to reduce or 
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avoid carbon emissions in a cheaper 
way than just internal emissions 
reduction options. Good projects can 
have additional benefits too, such as 
providing employment. They can raise 
the profile of the company sponsoring 
the project, provide economies of 
scale and can offer flexibility.  The 
main criticism of offsets is that they 
should be used after a company has 
improved its energy efficiency as far 
as is practicable. If not, offset projects 
may be seen as ‘greenwash’. There is 
also concern that offsets can act as a 
perverse incentive to actually increase 
emissions. For example, a buyer may 
choose a car that is not fuel efficient 
and organize for a few trees to be 
planted as well, rather than buying a 
more economic car in the first place.

The report outlines the criteria that 
have been developed as guidelines 
for offset schemes. The criteria relate 
to the additionality of the project, 
its emissions baseline, monitoring 
and verification, the ownership and 
permanence of the offsets, and offset 
timing.

Three main types of project exist that 
produce offsets: those that prevent 
the release of CO2, those that reduce 
non-CO2 greenhouse gases, and those 
that store carbon in plants or soil. In 
general, carbon offsets are generated 
from energy efficiency projects, 
renewable energy installations, 
methane capture, destruction of 
halocarbons, and carbon storage 
projects such as forestation.

Various standards have been 
developed to try to indicate the quality 
of carbon offset projects. These include 
the Gold Standard and a Voluntary 
Carbon Standard. There are various 
markets and currencies developing for 
voluntary carbon offsets; the Chicago 
Climate Exchange is of particular note 
for this sector. 

The voluntary carbon offset market is 
growing fast, and was estimated to be 
worth $100 m in 2006. The report lists 
some of the most well-known offset 
providers and explains what they do. 
Some of the major organizations that 
purchase offsets and their policies for 
doing so are described in the final 
chapter. The report concludes that 
offsetting should never be the first 
step in any carbon-neutral strategy, 

but it can have a role after all practical 
measures to make an organization less 
carbon-intensive have been explored.
Voluntary carbon offsets, Feb 2008, 
31 pp IEA Greenhouse Gas R&D 
Programme is available to download 
from www.ieagreen.org.uk.

Geologic Storage of CO2

In January 2008, IEAGHG published 
a report titled ‘Geologic Storage of 
Carbon Dioxide’. The report is a non-
technical summary, and was funded 
by Chevron, CO2CRC, the IEA GHG 
Weyburn-Midale CO2 Storage and 
Monitoring Project and RioTinto. The 
development work for the report was 
undertaken by Bluewave Resources, 
with Jeffery Price as Lead Author and 
Brian Smith as Contributing Author. 
The report was reviewed by noted 
individuals from Natural Resources 
Canada, the International Energy 
Agency, Stanford University, CO2CRC, 
IEA GHG, the Pembina Institute, IEA 
GHG Weyburn-Midale CO2 Storage 
and Monitoring Project, Chevron, the 
US Department of Energy, BERR, the 
Bellona Foundation and Rio Tinto.

The report covers the processes 
involved in CO2 storage, from where 
storage can occur, the likely impacts 
underground storage could have, 
through to how it will be monitored 
and how can leaks be fixed or 
mitigated if they are detected. 

The report is not designed to give 
specific information on named storage 
operations, rather to give an overview 
of the processes involved and the likely 
steps taken and addressed during the 
course of a storage operation.

A 3 page booklet summarising the 
report is enclosed with this newsletter, 
and the report is available to download 
from www.ieagreen.org.uk.

IEA GHG 
Monitoring 
Network Meeting

In November 2007 the IEA GHG 
held the 4th meeting of the IEA GHG 
Monitoring Network in Edmonton 

Canada. The meeting was hosted by 

the University of Alberta and aimed to 
address the interaction between CCS 
monitoring and regulation as well 
as provide an update of monitoring 
techniques and results from a number 
of ongoing CCS projects. The meeting 
was supported by Western Economic 
Diversification Canada, AERI, ARC, 
Penn West and Schlumberger. 

Photo: Dinner reception at the 
Edmonton Fort courtesy of Hope 
Walls.

Day one focused on the monitoring and 
regulation and included presentations 
from Alberta Research, G8/CSLF, the 
EU CO2REMOVE project, the Alberta 
Energy and Utilities Board and the 
Pembina Institute. The presentations 
and discussions highlighted the wealth 
of regulatory activity that is going on 
around the world, including the US, 
Canada, Europe and Australia. It was 
also found that although international 
regulation is not completely 
transferable between regions; lessons 
can be learnt from other regions 
processes. 

Discussions also looked at possible 
parallels between acid gas regulation 
and CCS and although it was found 
that parallels that can be drawn 
between the two, the project scales 
are very different, making it difficult 
to equate. Ultimately it was shown 
that there are still some big regulatory 
issues that are yet to be solved, one of 
the biggest of which is when and how 
handover of liability for the stored CO2 
will occur.

Days two and three looked at providing 
updates on a number of currently 
operating projects around the world, 
covering a number of different 
monitoring techniques in detail. 
It was very encouraging to see the 
number of projects, both existing 
and planned, and to see the wealth of 
monitoring techniques that are being 
developed, tested and applied in these 
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projects. As the data is collected and 
interpreted we will slowly start to be 
able to build monitoring standards 
and best practices. 

The projects that were addressed 
included:

• Otway Basin
• Nagaoka
• ADM Illinois 
• Weyburn-Midale
• Penn West
• CO2GeoNet 
• Frio II
• CSEMP ECBM 
 
The different techniques that were 
covered included:

• Active seismic
• Passive seismic
• New methods of seismic
• Cross well imaging
• Downhole fluid recovery Soil 
• CO2 flux measurement
• Shallow surface monitoring
• Atmospheric monitoring
• Use of observation wells
  
The meeting also looked at the role 
of risk assessment in designing 
a monitoring and verification 
programme, environmental risks of 
CO2 storage and employing novel 
monitoring technology integration.

After the three days presentations, a 
number of questions were raised that 
are yet to be addressed, and these 
questions will form the basis of future 
meetings of the Monitoring Network.  
These questions included:

• How do you accurately locate and 
quantify the CO2 in the reservoir?

• What do you do if a system 
parameter goes outside predicted 
values? 

• What additional information can 
Seismic monitoring give us? When 
is it not applicable? Is it enough on 
its own and if not, what more do you 
need to complement it?

• How much monitoring is required 
for different stakeholders and can 
the current monitoring techniques 
provide what is needed?

• How long do you monitor for? When 
and how does handover occur? 

Following the Network meeting the 
University of Alberta organized a field 
trip to two CO2 injection sites operated 
by Penn West.  The first site was a CO2 
injection pilot project and the second 
site was a commercially operating 
CO2EOR site. 

The next meeting involving the 
Monitoring Network will be the Joint 
Network meeting, to be held in New 
York, in June 2008. Following this, the 
next dedicated Monitoring Network 
meeting will be in Kyoto, Japan in 
early 2009.

For details on how to register for the 
Monitoring Network or for access to 
network reports and presentations, 
please visit the website: www.
co2captureandstorage.info/networks/
monitoring.htm or contact Brendan 
Beck at Brendan@ieaghg.org.

New Courses 
from Edinburgh 
University

Edinburgh University is now 
offering a range of courses 
covering the topics of CCS and 

carbon management. The challenges 
faced by businesses and organisations 
tackling the problem of climate change 
requires people with new skills, and 
these courses represent Edinburgh 
University’s response to this need.

A CPD course called Geology for 
Engineers is already underway, 
with the aim of assisting those from 
varying fields, including geology and 
engineering, to work with and share 
dialogue with geoscientists while 
engaged on CCS projects. It is aimed at 
engineering and science professionals 
without geology degrees, and so 
covers the basics of geology with an 
orientation towards practical CO2 
storage applications. The course will 
next run in the summer.

A new MSc in Carbon Management 
has also been launched. It provides 
high-level interdisciplinary skills and 
training in the business, economics 
and science of carbon management. 

The course boasts lecturers of 
international standing and excellent 
links to business. It covers practical 
approaches like carbon audits, carbon 
footprints and carbon trading, as well 
as providing a detailed understanding 
of climate science and economics. For 
more information see www.geos.ed.ac.
uk/Carbon.

Edinburgh University is also in the 
process of planning an MSc on CCS, 
to start in 2009. It is intended to cover 
issues from capture plant design 
to carbon storage monitoring, and 
will target science and engineering 
professionals and students.

Together with Heriot-Watt University 
and British Geological Society, we 
have formed the Scottish Centre for 
Carbon Storage www.geos.ed.ac.uk/
research/sccs/. Our colleagues at 
Heriot-Watt are underway in planning 
a CPD course on engineering aspects 
of carbon storage, including injection 
and EOR.

For further information on any of 
these courses, contact Stuart Simmons 
at +44 (0) 131 668 3184, stuart.
simmons@ed.ac.uk.

Carbon Capture 
and Storage in the 
UK
by Yasmin Bushby

Scottish Natural Heritage has 
launched a new publication 
‘Energy and the Natural 

Heritage’, which focuses on the 
impacts that energy use and energy 
generation have on our wildlife and 
landscapes.  Aimed at those in energy 
planning, the book covers a wide 
range of subjects which includes 
CCS in the UK.  The chapter on CCS 
is written by members of the Scottish 
Carbon Capture and Storage team 
based in Edinburgh and gives a good 
overview of CCS, the technology and 
its benefits and relevance to the UK 
market. The main points covered are:
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1. Approximately three quarters of 
electricity in the UK is produced using 
fossil fuels.  This in turn produces 
approximately one third of the total 
UK CO2 emissions.  CCS can reduce 
UK emissions rapidly, whilst renewable 
energy and low-carbon generation 
technologies are developed and built.

2. Capture of CO2 is most beneficial 
at large point sources such as power 
stations and industrial facilities. 
Existing power stations can be 
retrofitted with carbon capture 
equipment and new power stations 
can be built to be ready for capture.

3. Capture of CO2 is already a 
common industrial process, although 
the amount of carbon captured will 
need to be much greater for use on 
power station emissions. Transport of 
CO2 is already used on a similar scale 
onshore in the oil industry.

4. Storage of CO2 is feasible by 
injection through boreholes into deep 
geological formations.  Many of these 
formations have stored oil and gas 
for millions of years and their natural 
trapping mechanisms can be utilised. 
Possible storage sites are old oil and gas 
reservoirs, unmineable coal seams and 
saline aquifers.

5. With storage sites that are well 
designed, selected and managed, it is 
estimated that 99% of CO2 injected 
can be retained over a period of several 
thousand years. This would store the 
carbon well beyond the present era of 
fossil fuel use.

6. The UK is well suited to CCS 
technology. A quarter of existing power 
plants must be replaced by 2025 and 
this poses a perfect opportunity for 
CCS to be implemented. The North 
Sea holds a large number of suitable 
storage sites which could economically 
and safely store hundreds of years’ 
worth of CO2 from UK electricity 
generation.

The Scottish Centre for Carbon 
Storage Research (SCCS) is a 
partnership between the University 
of Edinburgh, Heriot-Watt University 
and the British Geological Survey.  It 
is a UK centre of research excellence 
that combines world-class expertise 

based on petroleum and hydrocarbon 
geoscience in geology, geophysics, geo-
engineering and subsurface fluid flow. 
The aim of SCCS is to develop basic 
research and enable technologies for 
subsurface carbon storage to reduce 
CO2 in the atmosphere.

For more info please contact Stuart 
Simmons stuart.simmons@ed.ac.uk 
Tel: (+44) 131 650 8516 www.geos.
ed.ac.uk/sccs

International 
Summer School 
on CCS

Following the success of the 
inaugural IEA Greenhouse Gas 
Programme (IEA GHG) Summer 

School in Kloster Seeon, Germany last 
year, we are pleased to announce the 
2008 Summer School to be held at 
the Tigh-Na-Mara Seaside Spa Resort 
and Conference Centre on Vancouver 
Island, Canada.  The school will be 
held from the 24th to the 30th August 
and is hosted by the University of 
Regina with support from National 
Resources Canada (NRCan), BP, 
Norwegian Research Council, 
Gassnova and StatoilHydro.

Details of the venue can be found at 
www.tigh-na-mara.com

The summer school programme 
covers every aspect of CCS and aims 
to present the most recent information 
available in each field.  The topics 
covered include:

• Sources of CO2,
• Capture of CO2,
• Transport of CO2,
• Underground geological storage,
• Mineral carbonation and industrial 

uses of CO2,
• Safety,
• Costs and economic potential of 

CCS,

• Regulatory regimes,
• Implications of CCS for GHG 

inventories and accounting,

The target group for the summer school 
is young scientists, e.g. PhD students 
and Post Docs with backgrounds 
in engineering, geo-technologies 
and socio-economics. The goals are 
to provide students with diverse 
backgrounds a broad understanding 
of the issues surrounding CCS and 
encourage their active participation 
in this area.  Some 60 students from 
both developed and developing 
countries will be invited to participate 
at the summer school from all those 
who apply. At the last summer school 
the focus was on attracting students 
from both Western and Eastern 
Europe, in this case the main student 
contribution is expected to come from 
North and South America.

Application details and further 
information on the summer school 
will be available on the IEA GHG web 
site: www.ieagreen.org.uk. 

In 2009 the Summer School will 
be held in the South East Asian / 
Australian Region followed by a 
return to Europe (Norway) in 2010.

TCCS-4 in 
Trondheim

The 4th Trondheim Conference 
on CO2 Capture, Transport 
and Storage, TCCS-4, took 

place in Trondheim, Norway, on 16th 
and 17th of October. The meeting was 
organized by the Gas Technology 
Center NTNU-SINTEF. The intention 
of this conference series is to be the key 
scientific CCS conference in Norway, 
with all the major universities, 
R&D institutes, oil & gas industry, 
Gassnova and the Research Council 
of Norway involved. The TCCS-4 
attracted a surprisingly high number 
of participants from countries other 
than Norway; about 50 people from 
19 countries. A total of 215 people 
attended the 2-day conference. The 
TCCS-5, to be held 16-17th of June 
2009, will be developed to become a 
fully international conference. 
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In this conference, abstracts were 
submitted and being evaluated for 
either an oral or poster presentation. 
There is no paper to submit, so 
only a presentation is required. 
The contributors at the conference 
were invited to write a paper for a 
TCCS-4 Special Issue of the Journal of 
Greenhouse Gas Control Technologies. 
The special issue is expected to be 
issued in second half of 2008. The 
presentations at the conference are 
available from the TCCS-4 website: 
www.energy.sintef.no/arr/co2_2007

The Minister of the Environment in 
Norway, Ms. Helen Bjørnøy, gave at 
the opening session the view of the 
government on CCS. It is quite clear 
and also encouraging for the CCS 
community to see that the Norwegian 
government is still pushing really hard 
to realise the Mongstad Test Centre 
for CCS, the full-scale CO2 capture at 
the already operating Kårstø natural 
gas fired Combined Cycle plant, and 
the natural gas fired CHP plant at 
Mongstad. Her presentation was 
followed up by Svein Eggen from 
Gassnova, which is the governmental 
body responsible for implementing 
CCS in the projects mentioned above. 
Eystein Jansen, Director of the Bjerknes 
Centre for Climate Research, gave a 
review of the conclusions of the IPCC 
WG-1 report. Hallvard Svendsen, 
professor at NTNU, gave an insightful 
view on the future development of 
CO2 capture technologies.

After the opening session, the 
conference had two parallel sessions 
with 46 oral presentations in 10 
sessions. There were 3 sessions on 
capture technology progress, and also 
3 sessions on storage. Further, there 
was a session on Techno-Economics of 
CCS, CCS System Analysis focusing on 
qualification of technology, reliability 
and life cycle analysis, and a session 
on Transport of CO2. There was also 
a session devoted to international 
research programs. In general, the 
presentations were of very high 
quality, and most of them reflected 
ongoing scientific research.
For more information on TCCS 
please contact Olav Bolland at Olav.
Bolland@tev.ntnu.no 

Life Cycle 
Assessment of 
the Transition 
to the Hydrogen 
Economy
N. D. Mortimer, Loughborough 
University, United Kingdom.

Hydrogen for the Future

Many regard hydrogen as 
an essential energy carrier 
for addressing the question 

of future energy security and the 
mitigation of global climate change. 
Its possible introduction depends on 
numerous technical considerations, 
not least of these being the means 
by which it will be transported from 
points of supply to points of demand. 
If hydrogen is to play a major role, 
then extensive transmission and 
distribution infrastructures will have 
to be created. This is not a trivial task, 
whether nationally, regionally or 
globally. It is a feat which will have to 
be accomplished in a relatively short 
period of time, probably less than 50 
years, given the pressing problems of 
depleting fossil fuel resources and the 
pace of global climate change.

Transition to Hydrogen

When considering the challenge 
of the transition to hydrogen, most 
attention has been focused on 
developing commercial technologies 
for generating hydrogen and for 
utilising hydrogen, especially fuel cells 
in transport applications. However, 
the transport of hydrogen in general, 
and the potential asset presented by 
the existing natural gas network in 
particular, are frequently overlooked. 
The practicality of using the current 
natural gas network to transport 
hydrogen as a mixture with natural 
gas is being investigated by the 
NATURALHY Project which is funded 
by the European Commission (EC) 
under the 6th Framework Programme 
on Research and Technological 

Development. This 5 year project, 
which involves contributions by 
39 partners within and outside the 
European Union (EU), will determine 
the key factors for “Preparing for 
the Hydrogen Economy by Using 
the Existing Natural Gas System as a 
Catalyst”.

Life Cycle and Socio-
Economic Assessment

Amongst the 8 Work Packages 
(WPs) of the NATURALHY Project, 
one is targeted at evaluating the 
relative costs and benefits of using 
the existing natural gas network 
to transport hydrogen by applying 
life cycle assessment (LCA) and 
socio-economic assessment. This 
involves contributions from 7 
partner organisations; Loughborough 
University (WP1 Leader), COGEN 
Europe (Belgium), ECN (Netherlands) 
Instituto de Soldadura e Qualidade 
(Portugal), PLANET – Planungsgruppe 
Energie und Technik GbR (Germany), 
SAVIKO Consultants ApS (Denmark) 
and Technische Universität Berlin 
(Germany). The main aims of WP1 
are to evaluate the environmental, 
employment and economic impacts 
of an intermediate energy system 
in which hydrogen is carried with 
natural gas in existing networks, and 
compare these with the impacts of 
current energy systems and a possible 
future complete hydrogen energy 
system.

Technology Coverage

The types of technology addressed 
by this work are grouped together 
under baseline, intermediate and 
future scenarios. The main priorities 
of these technologies are elaborated 
in Tables 1 to 3. These lists should be 
regarded as summaries of the basic 
component technologies. As such, 
technologies listed under one scenario 
may be relevant to another scenario or 
combined with another technology to 
describe a new option accordingly. For 
example, wind electricity generation 
from Table 1 can be added to the 
on-site electrolyser from Table 2 to 
represent the generation of hydrogen 
from wind power in either the 
intermediate or final scenarios.
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LCA Workbooks

Given the extremely wide range of 
impacts that could be investigated, it 
has been necessary to limit assessment 
to prominent considerations in this 
work. The environmental impacts 
which are estimated consist of the 
total emissions of carbon dioxide, 
methane, nitrous oxide, hydrogen, 
sulphur dioxide, oxides of nitrogen, 
particulates and ionising radiation. 
Social impacts are measured in terms 
of direct and indirect employment in 
the EU, whilst economic impacts are 
evaluated by internal costs. Standard 
workbooks, in MS Excel format, are 
used to record the calculation of these 
impacts for each technology under 
consideration. Each workbook contains 
flow charts which describe the 
process chain of the technology under 
consideration, individual worksheets 
where calculations are performed on 
the impacts of each process stage, and 
summaries of results. The individual 
worksheets record not only the basic 
calculations but also all assumptions 
and sources of data. This approach is 
necessary to ensure the transparency 
required to promote confidence in the 
results amongst stakeholders, policy-
makers and the general public.

Project Integration

There are fundamental links between 
the other NATURALHY Project WPs 
and the work on life cycle and socio-
economic assessment. WP2, 3 and 4 on 
“Safety”, “Integrity” and “Durability” 
respectively, provide information 
such as the likely percentage of 
hydrogen that can be transported 
in existing natural gas networks 
and the nature of any modifications 

Natural Gas
Exploration and extraction (onshore and offshore), collection and 
processing
Network and storage construction, operation, maintenance and 
decommissioning
Residential heating (atmospheric burners)
Combined cycle electricity generation and district heating

Coal
Exploration, extraction, transportation and electricity generation (large 
scale)

Oil
Exploration, extraction, transportation, refining and electricity generation 
(large scale)

Nuclear Power
Fuel cycle and electricity generation

Biomass
Co-firing for electricity generation (forestry residues, short rotation coppice 
and straw)
Combustion for electricity generation (forestry residues, short rotation 
coppice and straw)

Other Renewables
Hydro electricity generation (large scale)
Solar photovoltaic electricity generation (large scale)
Wind electricity generation (large scale, onshore)

Transport
Conventional petrol car
Compressed natural gas car
Conventional diesel bus

Table 1 Energy Technologies Covered by the Baseline Scenario

Hydrogen Generation
Steam reforming from natural gas (with and without carbon sequestration)
Electrolysis (on-site and centralised)
Gasification (forest residues)

Hydrogen/Natural Gas Mixtures Transportation in Existing 
Networks
Hydrogen compression and injection
Network modification, operation and maintenance
Hydrogen separation (pressure swing absorption, and carbon and metal 
membrane technologies)

Hydrogen Utilisation
Fuel cell car
Fuel cell bus
Fuel cell (PEM) combined heat and power (residential)

Hydrogen/Natural Gas Mixture Utilisation
Internal combustion engine bus
Catalytic burner internal combustion engine combined heat and power
Residential heating (atmospheric burner)

Table 2 Energy Technologies Covered by the Intermediate Scenario

Hydrogen Transportation by 
Road
Hydrogen liquefaction
Road tanker transport
Liquid hydrogen storage

Hydrogen Transportation by 
Pipe Network
Construction, operation, 
maintenance and decommissioning

Table 3 Energy Technologies Covered 
by the Final Scenario



20 Greenhouse Issues - March 2008

required to realise this. WP5 on “End 
Use” generates information on the 
effect of burning hydrogen/natural 
gas mixtures in existing appliances 
and, crucially, the performance of 
technologies for separating hydrogen 
for subsequent use from such 
mixtures. The workbooks produced 
by WP1 will be incorporated into the 
Decision Support Tool which is the 
main output of WP6 for assisting gas 
utilities in their investigation of the 
feasibility of introducing hydrogen 
into their net (www.naturalhy.net) 
which is part of the activities of WP7 
on “Dissemination”.

Illustrative Outputs

A brief illustration of the use of these 
workbooks, which will be completed 
in 2008, can be provided here. This 
concerns preliminary examination 
of the likely effects of sources of 
hydrogen, methods of transportation 
and separation technology 
performance on net carbon dioxide 
emissions savings. It is assumed 
that a mixture containing 10% of 
hydrogen by volume is transported 
by an existing natural gas system 
with no significant modifications. The 
separation technology must produce 
hydrogen with 99.99% purity for 
subsequent use in fuel cell cars. The 
remaining gas stream, which still 

contains hydrogen and natural gas, is 
used for heating purposes. The base 
case for evaluating net carbon dioxide 
emissions savings consists of providing 
conventional cars with petrol from 
crude oil and using natural gas for 
heating purposes. The main features 
of the specific cases for the alternative 
hydrogen/natural gas mixture systems 
considered here are summarised 
in Table 4. Preliminary results are 
shown in Figure 1. These results 
demonstrate an obvious conclusion 
that the actual source of hydrogen 
influences the relative benefits of 
introducing hydrogen into an existing 
natural gas network. A less obvious 
conclusion, perhaps, is that these 
relative benefits are highly dependent 
on the performance of the separation 
technology. In this instance, it can be 
seen that this approach can provide 
guidance of the performance targets 
that are used in the development of 
separation technologies such as metal 
and carbon membranes.

Case

1a

1b

2

3

4

Source of Hydrogen

Steam reforming of 
natural gas without 
carbon sequestration

Steam reforming of 
natural gas without 
carbon sequestration

Steam reforming of 
natural gas without 
carbon sequestration

Electrolysis from 
wind electricity 
generation

Electrolysis from 
wind electricity 
generation

Method of 
Transportation

Existing natural gas 
network

Existing natural gas 
network

Road tankers

Road tankers

Existing natural gas 
network

Separation Technology and 
Performance 

Current pressure swing absorption 
technology with 44% separation 
efficiency and electricity consumption 
of 0.061 MJ/MJ H2

Target membrane technology with 80% 
separation efficiency and electricity 
consumption of 0.020 MJ/MJ H2

None

None

Target membrane technology with 80% 
separation efficiency and electricity 
consumption of 0.020 MJ/MJ H2

Source of Heating

Residual hydrogen/
natural gas mixture

Residual hydrogen/
natural gas mixture

Natural gas

Natural gas

Residual hydrogen/
natural gas mixture

Table 4 Illustrative Cases for Hydrogen/Natural Gas Mixture Systems

Figure 1 Net Carbon Dioxide Emissions Savings of Illustrative Cases
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Demonstrating 
and Deploying 
CCS in Australia: 
2008
Dr Peter J Cook, Chief Executive
Cooperative Research Centre for 
Greenhouse Gas Technologies 
(CO2CRC) Canberra, Australia

Carbon capture and storage 
(CCS) as a greenhouse gas 
mitigation option is firmly on 

the Australian agenda, with a large 
number of CCS projects proposed or 
underway ( REF _Ref187217468 \h 
Figure 1).

Callide Oxyfuels Project, 
Queensland

This demonstration project involves 
conversion of an existing 30 MW unit 
at Callide A (currently underway), and 
capture of CO2. The second stage of the 
project will involve the injection and 
storage of up to 50,000 t of captured 
CO2 in saline aquifers or depleted oil/
gas fields, and will continue for up 
to five years, commencing in 2010. 
This project is expected to cost A$180 
million. Partners involved in this 
project include CS Energy, IHI, ACA, 
Schlumberger, CCSD and CO2CRC.

CO2CRC Otway Project, 
Victoria

This is Australia’s most advanced 
storage project; due to commence 
injection of 100,000 tCO2 from 
a nearby gas well, in early 2008, 
initially into a depleted gas field at a 
depth of 2km. A major programme 
of monitoring and verification has 
been implemented. The A$40 million 
Project, which is supported by 15 
companies and 7 governments, 
involves researchers from Australia, 
New Zealand, Canada, Korea and the 
USA. CO2CRC Pilot Project Ltd, the 
operating company, has the following 
members: AngloCoal, BHP Billiton, 
BP, Chevron, Schlumberger, Shell, 
RioTinto Solid Energy, Woodside and 
Xstrata.

Coolimba Power Project, 
Western Australia

Aviva Corporation Ltd recently 
announced a proposal for the 
development of 2 x 200 MW oxyfuel 
coal-fired base-load power stations, 
with subsequent conversion to 
capture CO2 carbon dioxide during 
the combustion of coal. Storage is 
projected to commence after the 
oxy firing conversion is completed, 
potentially in 2011-12.

DF3 Kwinana Project, 
Western Australia

This project, proposed by Hydrogen 
Energy is a 500 MW hydrogen 
power project to be fuelled by sub-
bituminous coal and fully integrated 
with carbon capture, with storage in a 
saline formation (most likely offshore). 
The estimated cost is over A$2 billion; 
partners include BP and Rio Tinto. CCS 
is projected to commence in 2012, 
with up to 4 million tonnes (mt) CO2 
stored per year. 

Fairview Project, 
Queensland

The Fairview Project is investigating 
the feasibility of a 100 MW power 
station based on coal bed methane, 
which would capture some of the CO2 
emissions produced and inject them 
back into the depleted coal seams. Post 
combustion capture may commence 
in 2009 and storage in coal seams 
is proposed to commence in 2010. 
The cost of the project is estimated 
to be A$445 million. Partners in this 
proposed project include GE and 
Santos.

FuturGas Project, South 
Australia

This proposed project, recently 
announced by Strike Oil, will involve 
advanced combustion technology 
and CCS. The project will advance 
to the feasibility stage during 2008, 
with electricity production and CCS 
estimated to begin by 2015. 

Gorgon Project, Western 
Australia

Chevron (operator) – Shell – Exxon 
are planning a major sequestration 
project linked to the Gorgon LNG 
Project. The separated CO2 will be 
injected under Barrow Island to a 
depth of about 2.5km, with injection 
of 3-4 mtCO2/y, and a total of 125 
mt injected over the life of the project, 
which is planned to commence 
around 2012-2013. A data well has 
been drilled and a major study of the 
subsurface is underway.

Figure  1 – CO2 capture and geological storage projects in Australia (proposed 
or underway)
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Hazelwood and Loy Yang 
PCC Projects, Victoria

These projects involve drying of 
brown coal and retrofitting of post 
combustion capture of CO2. Work is 
underway on a CO2CRC pilot-scale 
facility at Hazelwood that will capture 
and chemically sequester CO2 at a rate 
of 10,000-20,000 tCO2/y. A CSIRO 
mobile pilot PCC facility to be tested at 
Loy Yang will capture around 5,000 
tCO2/y. Partners in these projects 
include Hazelwood Power, Loy Yang 
Power, CO2CRC, CSIRO and the 
Process Group. Capture is expected to 
commence in late 2008.

HRL IDGCC Project, 
Victoria

A proposed 400MW power 
generation plant in Victoria will 
involve integrated drying gasification 
combined-cycle (IDGCC) using 
brown coal. CO2 emissions will be 
captured at a pilot scale initially. The 
total project is estimated to cost over 
A$750 million. Partners include HRL 
Technology, Harbin and CO2CRC. 

Monash CTL Project, 
Victoria

This proposed project will involve 
drying and gasification of brown 
coal, for conversion to synthetic 
diesel, followed by the separation of 
the produced CO2 (up to 10 mt/y), 
and its transport and injection into 
a suitable storage site. This project 
which has an indicative start date 
of 2015 is estimated to cost A$6-7 
billion. Capture and offshore storage 
is expected to commence in 2015. 
Partners involved in this project 
include Monash Energy, Anglo 
American and Shell.

Moomba Carbon Storage 
Project, South Australia

This project is currently at the early 
feasibility stage, with the objective of 
establishing a regional carbon storage 
hub in the Cooper Basin. The first 

(demonstration) phase will involve 
the capture of CO2 from existing gas 
processing facilities and injecting 1 
mtCO2 commencing in 2010, to re-
pressure oil reservoirs for enhanced 
oil recovery. Partners in this project 
include Santos and Origin.

Munmorah PCC Project, 
New South Wales

This research scale pilot project will 
investigate the post carbon capture 
(PCC) ammonia absorption process, 
and the ability to adapt it to suit 
Australian conditions. Capture of 
up to 5000 tCO2 for the pilot phase, 
using a mobile rig, is expected to 
begin by mid 2008. Partners involved 
in this project are Delta Electricity, 
CSIRO and the ACA. 

ZeroGen Project, 
Queensland

This Queensland Government 
project, proposes to demonstrate 
integrating coal-based gasification 
and CCS. The CO2 will be transported 
approximately 200km by pipeline for 
storage in the Denison Trough (up to 
400,000 tCO2/y). A feasibility study is 
underway but the project is estimated 
to cost in excess of A$1 billion dollars. 
Companies involved in the project 
include Shell and Stanwell.

Three Dutch 
CO2 Capture and 
Storage Projects 
Started

Minister of Economic Affairs 
Maria van der Hoeven has 
earmarked €10 million for 

each of three pilot projects designed 
to expand knowledge about capturing 
and storing CO2. 

The projects were selected from a pool 
of proposals submitted for financing 
as part of what is known as the Unique 
Opportunities Scheme (abbreviated as 
UKR in Dutch), which is part of the 

Energy Transition (EnergieTransitie) 
programme. These innovation projects 
may play a key role in expanding 
the practical knowledge required to 
develop efficient and cost-effective 
solutions to capture and store CO2. 
SenterNovem is implementing the 
scheme.

Minister Van der Hoeven underscores 
the importance of these developments. 
‘During the present government’s 
term of office, we must take great 
strides to transform the Dutch energy 
supply into one of the most sustainable 
in Europe. The common assumption, 
however, is that we will continue 
to make extensive use of fossil fuels 
in the coming decades. During the 
transitional phase to clean energy, 
capturing and storing CO2 emissions 
can make a substantial contribution 
to our climate objectives,’ says the 
Minister.

 The projects selected are:

1. ZEPP Drachten. The zero emission 
power plant (ZEPP) project involves 
the collaboration of SEQ Nederland 
BV, ENECO Milieu BV, Delft University 
of Technology (TU Delft) and the 
Stichting Energy Valley initiative and 
will cost €60 million. ZEPP is an 
innovative concept for climate neutral 
power plants. As part of this project, 
the CO2 produced by burning natural 
gas to generate electricity is captured 
and pumped into the Akkrum natural 
gas field, enabling – through the 
resulting pressure – more natural 
gas to be produced. It is expected that 
about 250 ktCO2 will be pumped 
into the gas fields each year, resulting 
in a yield of natural gas of about 40 
million cubic metres. 

2. Cryogenic CO2 capture. Enecogen 
and the province of Zuid-Holland will 
collaborate on this project, which will 
cost €36.5 million. Enecogen intends 
to build an 840 MW  natural gas-fired 
plant on the Maasvlakte, adjacent to 
the planned LionGas liquefied natural 
gas (LNG) terminal.  Enecogen 
plans to capture CO2 and apply the 
principle of cryogenics, which literally 
means ‘to cool’. LNG is supplied at an 
extremely low temperature. The ‘cold’ 
released while heating LNG will be 
used to freeze CO2, which can then be 
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stored. The power station is scheduled 
to begin production in 2011. The aim 
is to have the CO2 capture facility 
fully operational by 2013.

3. Involving CO2 capture through coal 
gasification, this project involves the 
cooperation of Nuon Energy Sourcing 
and the Delft University of Technology 
(TU Delft). The project will cost 
€44.5 million. The aim is to test CO2 
capture at the Willem Alexander 
coal gasification plant in Buggenum 
and then to apply this technology 
on a large scale at the new Magnum 
multi-fuel power plant to be built near 
the Eemshaven seaport. Substantial 
reductions in CO2 emissions can 
be achieved through gasification of 
biomass along with coal and through 
CO2 capture. A unique feature of coal 
gasification technology is that the CO2 
is captured before power is generated, 
resulting in less energy loss.

IEA GHG Best 
Practice Database

The IEA GHG would like to 
announce the launch of the IEA 
GHG Best Practice database. The 

purpose of the database is to improve 
the availability and accessibility of 
the most up-to-date guidelines and 
standards relating to every aspect 
of the carbon dioxide capture and 
storage (CCS) process. The database 
will provide organisations that are 
involved in, or looking to get involved 
in the CCS industry with access to 
a comprehensive reference set of 
documents that will improve the 
speed and consistency of CCS project 
development worldwide. 

The types of document that we are 
looking for include CCS:

• Agreements 
• Best Practices 
• By-laws 
• Conventions 
• Guidelines
• Laws or Acts 
• Licences 
• Manuals 
• Overviews 
• Procedures 

• Protocols 
• Regulations 
• Standards 
• Support Tools 
• Treaties 

The database can be found at: www.
co2captureandstorage.info/BPIntro.
php. 

Currently the database has a limited 
number of key documents relating 
to CCS such as the CO2Store Best 
Practice manual and the proposed EU 
Directive on CCS. To ensure that this 
database is a genuine representation 
of global best practices the IEA GHG 
are looking for as much information 
as possible to populate the database 
and would encourage submissions 
from everyone in the industry. We are 
looking for any document or piece of 
work that you believe could contribute 
to the development of best practice 
guidelines. To submit a document 
simply download and complete the 
database template (which is available 
from the above website) and return 
the completed template together with 
either a link to the document, or a copy 
of the document to Sian Twinning at 
sian@ieaghg.org.

Greenhouse 
Cuttings

IOGCC Task Force Reports 
on CCS

States are the logical and best 
equipped entities to implement 
and administer regulations for 

CO2 storage according to a report by 
the Interstate Oil and Gas Compact 
Commission (IOGCC) Task Force on 
Carbon Capture and Geologic Storage. 
The IOGCC Task Force has produced 
a legal and regulatory framework for 
the geologic storage of CO2 that meets 
the unique requirements of each state 
or Canadian province. The IOGCC 
believes that their 30 member states 
and 4 Canadian affiliate member 
provinces are well suited for the 
regulation of CO2, because of their 
jurisdiction, experience and expertise 

in the regulation of oil and natural gas 
production, particularly in the use of 
EOR, which uses carbon storage. The 
IOGCC report recommends that states 
and provinces actively solicit public 
involvement in the process as early 
as possible and that the process is as 
transparent as possible. The report 
stresses that CO2 should be viewed 
in a manner that allows for beneficial 
uses of CO2 following its removal 
from regulated emission streams. In 
addition, the Task Force has proposed 
a two-stage closure period and post-
closure period to deal with long-term 
monitoring and liability issues. The 
report recommends that the operator 
of the storage site would be liable 
for 10 years after the injection site 
is plugged. At the end of the closure 
period, the liability for the storage site 
would transfer to the state.
See:  www.iogcc.state.ok.us

New Coal-Fired Power 
Station Planned for Kent

Medway Council has given its approval 
to a planning application by E.ON UK 
to build two new cleaner coal units at 
Kingsnorth, Rochester, UK. The units 
are 800 MW each and would be the 
UK’s first supercritical units. The 
final decision on the plan will now 
be made by the government. It is 24 
years since a coal-fired plant opened 
in the UK. E.ON has said that it will 
demolish an existing power station at 
the Kingsnorth site and replace it with 
one that is 20% cleaner. If the power 
plant is approved, it could be up and 
running by 2012, and could provide 
enough energy for 1.5 m homes.

Plans to Inject CO2 into 
Scottish Subsea Rocks

A £2.5m study funded by the UK 
government, and led by Edinburgh 
University and Scottish Power has 
been launched to investigate whether 
sandstone near the coast is suitable 
for CO2 storage. The study could see 
liquefied CO2 from Longannet power 
station forced into sandstone a mile 
beneath the River Forth. Eventually 
the gas would dissolve and become 
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fizzy saltwater. Longannet coal-fired 
power plant is Scotland’s largest 
source of CO2. There are several 
major sources of CO2 beside the 
Forth, including the Longannet and 
Cockenzie coal-burning power plants 
and the Grangemouth petrochemical 
complex.

According to Des Browne, Secretary 
for Scotland, ‘Funding this research 
demonstrates the UK’s commitment 
to taking action across the board to 
promote the development of the full 
chain of carbon capture and storage 
technologies’.

Masdar and Hydrogen 
Energy Plan Energy Plant 
for Abu Dhabi

Masdar and Hydrogen Energy have 
signed an agreement to work together 
on the front-end engineering design 
of an industrial-scale hydrogen-fired 
power generation project with CO2 
capture that will be built in Abu Dhabi. 
Masdar is Abu Dhabi’s initiative for 
renewable and alternative energy 
and clean technology and Hydrogen 
Energy is a joint venture between BP 
Alternative Energy and Rio Tinto. 

Natural gas would be processed 
to create hydrogen and CO2. The 
hydrogen fuel would generate low-
carbon electricity. The CO2 would 
be captured, ready for transport and 
injection into a producing oil field 
for enhanced oil recovery. Work has 
begun, and the front-end engineering 
and design of the project is planned 
for completion by the end of 2008. 
The natural gas reformer at the heart 
of the plant would transform 100 
million ft3 (2.8 million m3) natural 
gas into hydrogen and CO2. The 
hydrogen gas produced will fuel gas 
turbines and generate about 420 
MW, with water vapour as the main 
emission. The project will store up to 
1.7 mtCO2/y.

The overall project would require a 
total capital investment (excluding 
the cost of CCS) of about US$2 billion. 
The aim is to make the decision to 

proceed with construction by early 
2009, and then the plant may come 
into commercial operation in 2012. 
See http://www.masdaruae.com for 
further details.

Sabban Launches Phase 
2 of Carbon Offset 
Initiatives in China

Sabban Property Investments (SPI) 
has announced the second phase of 
its carbon offset initiative. It includes 
a waste heat recovery plant and wind 
farm project in China, which will 
offset 50% of the carbon emissions 
from the construction of the AED 1 
billion Sabban Towers. The project 
was launched in 2006 when SPI 
announced plans to make the Sabban 
Towers the first carbon neutral 
development in the region, reducing 
emissions by over 14% and offsetting 
other emissions with the Carbon 
Neutral Company. 

The Quzhai waste heat project will 
capture and use waste heat to generate 
electricity at a cement production 
facility in the northern province of 
Heibei. This project will offset nearly 
19,000 tCO2 and improve local air 
quality. A further 19,000 tCO2 have 
been offset through the Saihanbo 
wind farm project, in Mongolia. This 
project consists of 36 wind turbines, 
with a capacity to generate electricity 
up to 30.6 MW. 

US DOE Funding for 
Carbon Storage

In December 2007, the US DOE 
awarded $66.7 m to the Midwest 
Geological Sequestration Consortium 
to conduct DOE’s fourth large 
scale carbon storage project. The 
partnership will demonstrate the safe, 
permanent and economic storage of 
more than 1 mtCO2 in the Mount 
Simon Sandstone Formation, a massive 
geologic formation that spans Illinois, 
Kentucky, Indiana and Ohio. The plan 
is to inject the CO2 at a rate of 1000 
t/d. CO2 will be injected for 3 years, 
then the injection site will be closed 
and the effectiveness of the storage 

reservoir evaluated. The Archer 
Daniels Midland Company will carry 
out the injection of CO2. See http://
www.sequestration.org.

Dow and Hunton Energy 
Sign MOU for Gasification 
Facility

Hunton Energy and Dow Chemical 
Company have signed a 15 year 
Memorandum of Understanding 
(MOU) that will result in the 
construction of a capture-ready 
synthetic natural gas plant in Freeport, 
Texas. The plant will manufacture 
syngas by mixing oxygen with 
petroleum coke and biomass and then 
convert it to methane, liquid sulphur 
and slag, as well as capturing 100% 
of CO2 emissions. Construction is 
expected to start in late 2008. 

Total and Indonesia Sign 
CCS Deal

Total E&P Indonesia and the Indonesian 
Ministry of Energy and Mineral 
Resources have signed an MOU 
allowing an Indonesian government 
agency to access Total’s data from a 
CO2 pilot project based near Lacq, 
France. The Lacq project hopes to 
prove the viability of an integrated 
CCS methodology. The agreement 
gives Indonesia the opportunity to 
develop knowledge on CCS.

New Record for the 
Chicago Climate Futures 
Exchange

The Chicago Climate Futures 
Exchange announced that 283,756 
contracts were traded in 2007, 
compared to 28,924 contracts in 
2006 – an increase of 881%. See 
www.chicagoclimateexchange.com

US Energy Bill Signed

President George Bush signed the 
Energy Independence and Security 
Act of 2007 in December. The Act 
will increase fuel economy standards 
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This section is provided specifically for readers in member countries and sponsor organisations (see list on the 
back page). Reports on IEA GHG studies are freely available to organisations in these member countries and 
sponsor organisations. Please contact IEA GHG for further details. For Non-Member countries, reports can be 
made available by purchase at the discretion of IEA GHG. Reports recently issued include:

• 2007/13 Co-Production of Hydrogen and Electricity by Coal Gasification with CO2 Capture
 This report assesses production of hydrogen and electricity by coal gasification with CO2 capture. The 

performances and costs of electricity-only, hydrogen-only and flexible and non-flexible co-production plants 
are estimated. Scenarios with varying demands for hydrogen and electricity throughout the year are projected. 
The least cost option is shown to be flexible co-production plants, in combination with underground buffer 
storage of hydrogen.

• 2007/14 Improved Oxygen Production Technologies
 Large quantities of oxygen are required by some power generation and industrial processes with CO2 capture. 

This report includes descriptions of cryogenic and membrane oxygen production processes, their components 
and their integration into power generation and synthesis gas production processes with CO2 capture. Recent 
and potential future improvements in oxygen production processes are discussed. These improvements are 
expected to reduce significantly the costs of oxygen in plants with CO2 capture.

• 2007/15 Post Combustion Carbon Capture from Coal Fired Plants – Solvent Scrubbing
 This report is a review of the potential use of solvent scrubbing for capture of CO2 from the flue gas of coal 

fired power plants. The report reviews the main technical issues including the energy consumption, solvent 
degradation, corrosion, design of gas-liquid contactors, alternative solvents, environmental impacts and process 
economics. Some details of existing demonstration and pilot plants and R&D programmes are also given.

• 2007/16 2nd Meeting of the Oxy-Fuel Network
 The aim of this Network for Oxy-Fuel Combustion is to provide an international forum for organisations 

with interest in the development of Oxy-Fuel Combustion Technology to discuss various issues relevant to the 
development of the technology.

 This workshop presented various discussions to the development of this technology. Furthermore, this also 
provided key updates to all large scale demonstration projects on-going or planned. One of the main outcomes 
of this workshop is to identify the future research needs in this area.

News for IEA GHG Members

for the first time in 32 years, phase 
out incandescent light bulbs within 10 
years, and require the production of 
36 billion gallons (136 billion litres) 
of renewable fuels by 2022.

Carbon Storage Bills for 
Wyoming, USA

Three separate carbon storage bills will 
go before the Wyoming Legislature 
in February 2008. The legislation 
would create a legal framework 
for pumping CO2 underground by 
addressing ownership, regulation 
and ‘condemnation’ issues. The draft 
bill contains the following: pore 
space would be owned by the surface 
owners, while the gas would be owned 
by whoever injects it. Wyoming’s 
Department of Environmental 
Quality and Oil and Gas Conservation 

Commission would both play a role in 
regulating the gas; and condemnation 
issues, such as how to manage CO2 
that moves from under one person’s 
property to another, or into a 
neighbouring state.

US National Algae 
Association

The National Algae Association has 
opened a new headquarters in The 
Woodlands, Texas. The Association 
provides an open exchange forum for 
the publishing of technical papers and 
the announcement of research results 
for algae related technologies. It also 
supports discussion and development 
of new markets for algal products.
For more information: bcohen@
nationalgaeassociation.com

London Congestion 
Charge to Change

In October 2008 London’s congestion 
charge is changing, to penalize less 
efficient cars. The congestion charge 
will go up from £8 a day to £25/d 
for vehicles that emit more than 225 
gCO2/km, as well as those registered 
before March 2001 which have 
engines larger than 3,000 cc. In 
addition, there will be 100% discount 
for cars that emit less than 120 gCO2/
km. Of cars currently driven in 
the congestion charging zone, 17% 
would be liable for the £25 charge, 
and just 2% for the full discount. The 
congestion charge was originally 
introduced in February 2003.
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Conferences & Meetings

Workshop on Numerical Models 
for Carbon Dioxide Storage in 

Geological Formations. 2nd-4th April 
2008, Stuttgart, Germany. Contact: 
Maria Costa, Tel:+49 711 685-60399 
Fax:+49 711 685-60430 www.iws.
uni-stuttgart.de/co2-workshop

BioPower Generation Forum. 
9-10 April 2008, Brussels, 

Belgium. Contact: Pia Dorfinger, 
Green Power Conferences, London, 
UK. Tel: +44 20 7801 6333 info@
greenpowerconferences.com http://
www.greenpowerconferences.com/
renewablesmarkets/biopower_
generation.html 

Coal-Seq VI Forum, April 10th – 
11th 2008, Houston, TX, USA. 

Contact: Susan Pershall, Tel: +01 281 
558 9200 spershall@adv-res-hou.
com, www.coal-seq.com 

7th Annual Carbon Capture & 
Sequestration Conference. 5th-

8th May 2008, Pittsburgh, PA, 
USA. Contact: Cheryl Joe, Exchange 
Monitor, 4455 Connecticut Ave 
NW, Suite A700, Washington, DC 
20008, USA. Tel: +01 865 966 7124 
Fax: +01 865 966 7231 carbonsq@
exchangemonitor.com 

The Clearwater Coal Conference: 
33rd Annual International 

Technical Conference on Coal 
Utilization & Fuel Systems. 1st-5th 
June 2008, Clearwater, FL , USA. 
Contact: Barbara A. Sakkestad, The 
Clearwater Coal Conference, 601 
Suffield Drive, Gaithersburg, MD 
20878, USA. Tel: +01 301 294 6080 
Fax: +01 301 294 7480 barbarasak@
aol.com www.coaltechnologies.com

Green Science and Technology 
Conference. 8th-12th June 

2008, Regina, Saskatchewan, 
Canada. Contact: Victoria Muzychuk 
victoria.muzychuk@uregina.ca, 
Tel: +1 306 337 2296 www.co2-
research.ca. http://www.uregina.ca/
greenconference2008/

First IEA GHG Joint Network 
Meeting. (Monitoring, Risk 

Assessment and Well-bore Integrity 
networks). 10th -12th June 2008, 
Chicago, USA. Contact: Sian 
Twinning, Events Manager, IEA 
Greenhouse Gas R&D Programme, 
Orchard Business Centre, Stoke 
Orchard, Cheltenham, Glos. GL52 
7RZ, UK. Tel: +44 1242 680753 Fax: 
+44 1242 680758 sian@ieaghg.org 
www.co2captureandstorage.info

The 19th World Petroleum Congress 
(WPC). 29th June – 3rd July 

2008, Madrid, Spain. Contact: WPC
Tel: +44 20 7596 5136 / 5000 
Fax: +44 20 7596 5106 /5111 
info@19wpc.com, www.19wpc.com

GHGT-9. The 9th International 
Conference on Greenhouse Gas 

Control Technologies. 16th-20th 
November 2008, Omni Shoreham 
Hotel, Washington DC., USA. 
Contact: Mary Gallagher, LFEE, Room 
E40-445, Massachusetts Institute 
of Technology, 77 Massachusetts 
Avenue, Cambridge, MA 02139, USA. 
Tel: +01 617 258 0307 Fax: +01 617 
253 8013 ghgt9@mit.edu http://mit.
edu/ghgt9/ 


