
Norway Hosts GHGT-8

T
he 8th International

Conference on Greenhouse Gas

Control Technologies was held

in the Norwegian city of Trondheim

between the 19th and 22nd June. The

conference was jointly organised by

the IEA Greenhouse Gas R&D

Programme, SINTEF and the

Norwegian Technical University

(NTNU). The conference venue was

the Natural Science Building on the

campus of NTNU and SINTEF at

Gløshaugen close to the city centre.

The Natural Science Building was

opened in 2000 and has the latest

facilities for education and

conference arrangements hence its

selection as the conference venue.

This conference was the largest of the

GHGT series to date attracting some

980 delegates. The higher than

expected number of delegates,

presented a few organisational

challenges at times, particularly for

the conference dinner. Statoil hosted

the conference dinner at their

research centre just outside

Trondheim. The dinner was held

buffet style with over 1000 guests

comfortably seated for a very

enjoyable social affair in a marquee in

the grounds of the research centre.

Once again there was a broad spread

of interest with delegates coming

from: academia, industry,

non-governmental environmental

organisations, government

organisations and international

research groups. Compared to

previous conferences there were

increased numbers of delegates

attending from South America, the

former Eastern European states, Asia

and the Middle East. It was also

noticeable that there were many new

faces at the conference and many new

organisation represented that had not

attended previously. We feel that the
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number of delegates and

organisations represented as well as

their geographical spread reflects the

increased interest in greenhouse gas

control in recent years and the

increased efforts being expended on

research, development and

demonstration of greenhouse gas

control projects around the globe.

The conference was opened by Nils

Rokke of SINTEF. He was then

followed by a number of opening

addresses from:

� Odd Roger Enoksen, the

Norwegian Minister of Oil and

Energy who outlined Norway's

policy for Carbon dioxide Capture

and Storage

� Kelly Thambimuthu, the

Chairman of IEA Greenhouse Gas

R&D Programme who offered the

Programmes perspective on the

status of greenhouse gas control

technologies

� Pablo Fernandez Ruiz, Director

Energy Research - European

Commission who presented the

EC’s new strategy to deployment

of Zero Emission Power

Generation technologies in

Europe

The opening session was followed by

a series of scene setting lectures from:

� Barbara Mckee, the Chair of the

IEA’s Working Party on Fossil

Fuels enforced the fact the world is

dependent on fossil fuels in the

near term and highlighted that

unless action is taken CO2

emissions will continue to rise.

This was the cornerstone of IEA's

drive to initiate a policy to develop

Zero Emissions Technologies for

fossil fuels.

� Pål Prestrud, President CICERO

Norway, highlighted the

consequences that increased

emissions of greenhouse gases

would have on the arctic and

global climate.

� Bert Metz, co-chair IPCC Working

group III, outlined the results of

the IPCC Special Report on CCS

and emphasized that CCS was

now an accepted mitigation

option under the Kyoto protocol

paving the way for concerted

international action on

greenhouse gas reduction.

� Margareth Øvrum, Executive Vice

President Statoil, outlined a major

oil producers position on

greenhouse gas reduction and

highlighted Statoil's pioneering

role in commercial scale CCS

deployment at the Sleipner field.

Details and web casts of all the

plenary lectures can be found at the

GHGT-8 web site, www.ghgt8.no.

After the opening the next three days

were primarily devoted to the

presentation of technical papers in

parallel oral streams and in two

poster sessions. Over 450 papers

were presented at the conference

either orally or as posters. The

technical sessions focussed on

technical developments in the field of

greenhouse gas control and, in

particular CO2 capture and storage

(CCS). In addition, non technical and

policy related issues, such as

regulatory development, safety and

public awareness are also covered.

The papers which represent the core

of this technical conference can be

found on the conference web site

(www.ghgt8.no). The papers will

remain on the web site until the

proceedings of the conference are

published as a CD-ROM in

November 2006. After that the

proceedings will be available for

purchase from the publisher, Elsevier

– details will be provided on the

IEA GHG web site at

www.ieagreen.org.uk/ghgt.htm

As well as the technical sessions two

panel sessions were also held, one on

industry perspectives on technology

implementation and one on the

future challenges for CCS. The aim of

the panel sessions was to promote

delegate participation and provide
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Kelly Thambimuthu, the IEA GHG Chairman, addressed over 1000 delegates
for the conference dinner. Statoil hosted the dinner in a marquee at their
research centre just by the Trondheim Fjord.

The Norwegian Minister of Oil and
Energy, Odd Roger Enoksen,
addresses the conference

Barbara McKee of the USDOE,
reminded delegates of their
responsibility to protect the
environment for future generations



the opportunity for open discussion

during the conference. In particular

the second session provoked a lively

debate. A web cast from the final

panel session is available at

the conference web site

(www.ghgt8.no). The key challenges

to the future deployment of CCS were

considered to be:

1. The need to develop regulatory

processes urgently to help

stimulate industry investment,

2. The need to create a value chain

for CO2 storage to promote

technology implementation and

offset the large f inancial

investments in CCS infrastructure

that are needed,

3. The need to educate the general

public on the benefits of CCS so

that they do not represent a local

scale barrier to the technologies

wide scale implementation.

As well as providing a forum for

technical exchange and discussion

there is a need to relax, continue the

dialogue in less formal surroundings

and develop new contacts or merely

reacquaint oneself with old friends.

A series of social events were

therefore also planned as part of the

Conference programme. These

events also served to provided a snap

shot of the culture of the host country

Norway and the chance to view the

highlights of Trondheim, Norway’s

third largest city and the beauty of

the fjords.

On Sunday an informal opening

reception was held at the NTNU

campus so delegates could register

and become familiar with their

surroundings for the following days.

On Monday night, the Mayor of

Trondheim hosted a reception in the

Bishops Yard, adjoining the Nidaros

Cathedral. On Tuesday night there

was a boat trip out on the fjord to

Steinvikholmen where those

delegates that attended (the trip was

optional) were treated to an open air

concert and a buffet of local mussels

and meats before a coach ride home.

On Wednesday was the conference

dinner.

The conference dinner also presented

the opportunity for IEA GHG to

reinstate the “Greenman” award

which was a feature of earlier

conferences but was not continued at

more recent events. The candidate of
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An ice-breaker reception was held at NTNU on the Sunday night.

Local school children sang the CO2

song, amongst other more traditional
songs, during the ice-breaker
reception.

The Mayor of Trondheim welcomes
delegates to the city with a reception
in the Bishops Yard.

Delegates listening to the open air concert



choice for the GHGT-8 Greenman

award was Olav Kårstad of Statoil.

Olav was one of the founder

members of the IEA Greenhouse Gas

R&D Programme, then representing

Norway when the Programme

commenced in 1991. He was at one

time, Vice Chairman of the

Programme and has served as both

the Norwegian representative until

2005 and later as Statoil’s

representative when they became a

sponsor in their own right. Olav was

also instrumental in the decision for

Norway to bid for and host the

GHGT-8 conference.

The conference closed on the

Thursday afternoon, with closing

summaries by Nils Rokke of SINTEF

and John Gale of IEA GHG.

A longstanding traditional at the

closing ceremony is to announce the

venue for the next conference in the

series. GHGT-9 will be held in

Washington D.C. between the 16th

and 20th November 2008. The

organisers will be MIT, USDOE and

IEA GHG.
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Olav Kårstad discussing his award with members of the IEA GHG
programme team and Statoil colleagues.

Nils Rokke hands over a gift of local
pottery to Howard Herzog of MIT
and wished him success for GHGT-9

New Journal

Launched at

GHGT-8 on

Greenhouse Gas

Control

John Gale, Editor in Chief

T
he new international journal

on greenhouse gas control was

launched at GHGT-8. This

journal is an initiative between

Elsevier and the IEA Greenhouse Gas

R&D programme. IEA GHG was keen

to support this new journal because

we feel that the IPCC SRCCS process

highlighted the need for a peer

reviewed journal focussed on

greenhouse gas control technologies.

The International Journal on

Greenhouse Gas Control will cover

developments in greenhouse gas

control in the power sector and in the

major manufacturing and

production industries. It will aim to

cover all greenhouse gas emissions

and the range of abatement options

available, and comprise both

technical and non technical related

literature in one volume.

Full details of the journal and its

scope can be found at:

www.elsevier.com/wps/product/

cws_home/709061

Henri van Dorsen, Publisher, pictured at the journal's launch with the sub
editors, Stefan Bachu, Alberta Energy and Utilities Board; Olav Bolland,
Norwegian University of Science and Technology; John Gale, IEA GHG; and
Ziqiu Xue, Research Institute of Innovative Technology for the Earth (left to right)
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The journal will be published

quarterly starting in 2007 and

articles will also be available on line

via science direct at

www.sciencedirect.com.

The first editions of the journal will

focus on selected papers from the

GHGT-8 conference. However the

editors would like to invite all

researchers in the field of greenhouse

gas control to submit papers to the

journal. We have already had a

steady stream of new papers

submitted since the journal was

launched. We hope that the journal

will be a success and provide a high

quality peer reviewed data set for the

future.

Vacancy at IEA

GHG Office

A
fter four years of working at

the IEA Greenhouse Gas R&D

Programme, (IEA GHG)

Angela Manancourt has now decided

to leave us to begin a new career.

Angela will start a teacher training

course at Birmingham University in

September to become a geography

teacher.

We will be sorry to see her leave but

wish Angela all the best in her new

career.

Since joining IEA GHG, Angela has

worked on the development of the

www.co2captureandstorage.info

website, the CO2 emissions and

practical R&D databases and has been

active in supporting the international

research networks on monitoring,

well bore integrity and risk

assessment.

Angela’s departure leaves a vacancy

in the IEA GHG office for a full time

Project Officer to support the

Programme’s activities on technology

assessment. Particular areas of

activity will include:

� managing technical studies on the

geological storage of CO2,

� assisting in the operation of the

Programme’s three international

research networks on geological

storage of CO2,

� representing the Programme and

participating in practical R&D

activities on geological storage of

CO2 with which the IEA GHG is

involved,

� supporting the maintenance and

further development of the

www.co2captureandstorage.info

website.

Candidates should be educated to at

least degree standard in an

appropriate engineering,

environmental or earth sciences

subject. Candidates would be

expected to have at least three years

relevant experience in either

industry or in a research position.

Further details of this vacancy can be

found on the Programme’s website at

www.ieagreen.org.uk and interested

candidates should apply by sending

in a CV. The closing date for

applications is 6th October 2006.

OPEC Joins IEA

GHG Programme

T
he IEA Greenhouse Gas R&D

Programme is pleased to

announce that the

Organisation of the Petroleum

Exporting Countries has recently

become a Member. OPEC’s

membership will add considerably to

the perspectives within IEA GHG that

are applied to its work on technology

options for the control of greenhouse

gas emissions. OPEC, as are the other

members of IEAGHG, is concerned

about the environment and wants to

ensure that it is clean and healthy for

future generations. For example, all

11 OPEC member countries decided

to ratify the Kyoto Protocol. The IEA

has welcomed this co-operative

The OPEC logo.

activity. As reported elsewhere in this

issue, OPEC recently hosted the latest

workshop organised by IEA GHG in

its efforts to develop a common view

on the principles to be applied in

developing methodologies that will

enable carbon capture and storage to

be accepted as a Clean Development

Mechanism (CDM) under the Kyoto

Protocol.

The members of OPEC are: Algeria,

Indonesia, Iran, Iraq, Kuwait, Libya,

Nigeria, Qatar, Saudi Arabia, UAE,

Venezuela. More information on

OPEC can be found on its website

www.opec.org

Update on

CCS/CDM

Activities

2nd Workshop on Carbon

Capture and Storage

Using the Clean

Development Mechanism

O
n 7th August the IEA

Greenhouse Gas R&D

programme organised a

follow up workshop to review

progress with establishing common

guidelines for writing methodologies

for CCS projects using the CDM. The

workshop was organised jointly with

OPEC and was hosted at their Vienna

offices. 24 delegates attended

representing major oil and gas

companies, Designated Operating

Entities (DOE’s), several OPEC

countries and a number of other

companies and organisations with

special interest in CCS.
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At the first workshop, held in London

in April 2006, general agreement

was reached on how all of the key

issues such as permanence,

monitoring etc should be

approached. Environmental

Resources Management (ERM) was

engaged by Shell to develop

guidelines which would aid the

writing of methodologies for

CCS-CDM projects and ensure a

consistent approach by industry. In

this August workshop ERM outlined

the progress they had made and

raised a small number of specific

issues which needed to be resolved in

order to complete the guidelines. The

most important of these was what

guidance to give on defining project

baselines and in particular how to

treat the additional emissions which

would ensue when storage of CO2

was coupled with enhanced oil

recovery (EOR). Implementing EOR

could extend the operation of an oil

field well beyond the crediting period

of the CDM project. This raises the

question of how to treat the extra

emissions which will accompany the

extended operation of the oilfield

equipment.

This and some issues surrounding

how much detail should be included

about monitoring and site selection

were examined at some length. As a

result of the workshop ERM are now

in a position to complete the draft

Meeting delegates at the OPEC office in Vienna

Mike Haines, Project Manager, IEA GHG, with Dr Hasan Qabazard,
Director, Research Division, OPEC, and Harry Audus, Office Manager, IEA
GHG. (From left to right)

guidance which will be further

reviewed by members of the working

group later this year.

During the workshop YPF/Repsol

informed that they were planning to

formally submit a new CCS-CDM

project located in Argentina shortly.

DNV presented work they had done

on the role of EIA in CCS-CDM

projects and a recommendation that

EIA should be mandatory for such

projects even if National legislation in

the host country does not require it.

They also recommended

development of globally accepted

documentation for the conduct of EIA

for CCS projects possibly to be a

supplement to the EIA procedures of

the International Finance

Corporation of the World Bank.

A representative from the UNFCCC

secretariat brought delegates up to

date on the outcome of the recent

Subsidiary Body for Scientific and

Technological Advice (SBSTA)

sessions in Bonn on CCS and

particularly execution of such

projects using the CDM. The future

decision making process on this issue

was also outlined. The next key step

will be issue of recommendations by

the Methodology Panel which will be

considered by the CDM Executive

Board on 26th September.

The consequences of extra

production from EOR remains an

issue but where the prime purpose of

capture and storage is to alleviate

CO2 emissions the incremental

amounts of oil or gas are likely to be

small leaving the overall carbon

balance positive. Participants

reaffirmed that more work would be

done to put this issue into perspective.

The guidance document will now be

completed following a series of

comment rounds by e-mail. A small

subgroup was set up to draft a

briefing document to be made

available to selected parties of the

COP/MOP outlining industries

proposals for the way forward on

CCS under the clean development

mechanism.
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Report on UNFCCC

CCS/CDM workshop

In the last issue of Greenhouse Issues
it was reported that a workshop on

CCS as a CDM option had been

organised by the UNFCCC, in

conjunction with the twenty-fourth

session of the Subsidiary Body for

Scientific and Technological Advice,

held in Bonn Germany in May 2006.

The workshop consisted of two

sessions. The first session included a

short summary of the SBSTA

in-session workshop on carbon

dioxide capture and storage held on

20 May 2006 in Bonn, the IPCC
Special Report on Carbon Dioxide
Capture and Storage published by the

Intergovernmental Panel on Climate

Change (IPCC) and the 2006 IPCC
Guidelines for National Greenhouse
Gas Inventories.

This was followed by a presentation

by the secretariat on common terms,

an overview of the submissions made

by Parties on the consideration of CCS

as CDM project activities, and a

summary of three proposed new

methodologies for CCS as CDM

project activities submitted to the

Executive Board for its consideration.

The second session consisted of open

discussions, guided by the co-chairs

on topics identified from the

submissions from Parties and

observer organizations and on the

issues of permanence, boundary and

leakage as requested by the

COP/MOP at its first session.

The summary report from this

workshop is now available on the

UNFCC web site at

http://unfccc.int/resource/docs/20

06/cmp2/eng/03.pdf

A report will now be prepared by the

UNFCC, to be submitted to the

COP/MOP for consideration at its

second session to be held between the

6 to 17th November 2006 in Nairobi,

Kenya. For further details go to:

http://unfccc.int/meetings/cop_12

/items/3754.php.

2nd Workshop

of the Oxy

-Combustion

Research Network

T
he IEA Greenhouse Gas R&D

Programme would like to

announce the 2nd Workshop of

the International Oxy-Combustion

Network. This will be hosted by

Alstom Power, one of IEA GHG's

industrial sponsors and will be held

in Windsor, Connecticut, USA on the

25th and 26th of January 2007. The

workshop will include a visit to the

3MW Oxy-CFB and CLC facilities of

Alstom.

After the successful inaugural

workshop, which was held in

Cottbus, Germany in November

2005, the 2nd workshop aims to

reinforce what the 1st workshop

gained. This was to establish a forum

for global engineers and scientists to

discuss and communicate about their

R&D efforts on oxy-combustion

research as a carbon capture option.

The last workshop, focussed on

Oxy-Coal Combustion Application

for Power Generation Industry. This

workshop, will also include other

novel oxy-combustion processes

such as chemical looping

combustion, membrane technology,

oxy-gas combustion and other

processes.

If you are interested in presenting

your work, please submit a short

description to the IEA GHG

Programme for consideration.

The second workshop will have a

limited number of participants, so

reserve this date on your calendar

and register as early as possible.

For further information, details for

registration or any proposal

submission, please contact Stanley

Santos - stanley@ieaghg.org

International

Network for CO2

Capture: Report

on 9th Workshop

T
he 9th workshop in this series

was hosted by the Danish

power generator Energie E2

and took place in Copenhagen on

16th June. It was timed and located

for the convenience of attendees

travelling on to the GHGT-8

conference the following week.

There were over 50 invited attendees

from 10 countries.

This series has concentrated on

capture of flue gases by use of

solvents for chemical absorption

since its inception in 2000. By now it

is a well established club looking at

process systems modelling,

laboratory and pilot plant practical

work and comparing programmes

and activities across the world.

At this meeting there were 11 main

presentations and 3 short ones.

Whilst we continued to examine

aspects of using primary, secondary

and tertiary amines we heard about

plans to investigate ammonia and

other more novel solvents.

Presentations on programmes

covered CASTOR and proposed

activities in Australia and an

interesting short presentation on

MHI’s experience with KS1 and their

expectations for commercial

deployment. For the first time we had

a presentation on environmental

impacts of using amine solvents,

albeit in the rather specialised

situation in the northern oceans. We

expect this to become a more

prominent topic in future

workshops.

All the presentations were placed on

the www.co2captureandstorage.info

web site on 20th June and a workshop

report on CD-ROM is also available.

The 10th meeting of the network will

take place as guests of IFP in Lyons,

France and is provisionally scheduled

for 24th-25th May 2007. For an

invitation to the workshop, please

contact Dr John Topper by email.

johnmtopper@aol.com or

john.topper@iea-coal.org.uk
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Microalgae

Biofixation

Processes –

Potential

Contributions to

Greenhouse Gas

Mitigation

By John Benemann, Consultant,
Paola M. Pedroni, Eni E&P
Division, Angela Manancourt,
IEA GHG

I
n Greenhouse Issues, Number 80,

an article on the Biofixation

Network, which operates under

the auspices of the IEA Greenhouse

Gas R&D Programme, pointed out

that the global potential for

greenhouse gas (GHG) mitigation

using microalgae biofixation

processes had not yet been properly

assessed. Since then, TNO in the

Netherlands, sponsored by

EniTecnologie S.p.A., the R&D arm of

the Italian oil & gas company Eni, has

completed a report that addresses

this issue (Figure 1). The report is

intended as a strategic tool for R&D

personnel and managers, policy

makers, and others who wish to

broadly evaluate the various

technology options, including

biological processes, for their GHG

abatement as well as related

environmental and sustainability

attributes.

The TNO report evaluates the

applications and potential

contributions to GHG abatement, on

a regional and global scale, of

microalgae biofixation processes

based on technologies plausibly

available in the near- to mid-term

(2010 to 2020). These most likely

will involve microalgae CO2

biofixation and biofuels production

in conjunction with the treatment

and reclamation of wastewaters, both

municipal and agricultural (animal).

Thus these applications were the

major focus of this report.

Wastewater treatment with

microalgae pond cultures also

unsuitable for such processes in

terms of likely availability of both

sufficient wastewaters and sources of

concentrated CO2.

Wastewaters from about 30 000

people or about 5 000 pigs or 1 200

dairy cows would be required for a

minimum economic scale of about 10

hectares of algal ponds. The most

promising areas for practical

applications of such microalgae

biofixation technologies in

conjunction with wastewater

treatment are shown in Figure 2.

Worldwide, available wastewaters

nutrients, both animal and human, in

these highlighted areas could

support in the order of 100 million

tons of algal biomass production,

providing an initial order of

magnitude estimate for potential

GHG impacts of these technologies.

In this analysis, one ton of algal

biomass production was equated

with one ton of fossil fuel derived

CO2, abatement. This is based on both

the replacement of fossil fuels with

biofuels derived from the algal

biomass harvested during the

wastewater treatment process, as

well as the reduction in the use of

fossil fuels in conventional

wastewater treatment as well as other

GHG mitigation benefits, such as

fertilizer recycling.

The largest potential is in Asia, with

somewhat over half of the total, with

America and Africa covering the

remainder. However, these are only

rough guidelines for overall regional

and global estimates; they do not

eliminate or disqualify, within the

climatically favoured regions, any

specific locality, with local conditions

determining the potential for

applications of such microalgae

technologies.

R&D Needs and Prospects

Microalgae biofixation of CO2 in

conjunction with wastewater

treatment is considered a relatively

near-term technology, based on the

already extensive use of microalgae

ponds in wastewater treatment in

both developed and developing

countries. Nevertheless, significant

R&D advances will be required to

evolve the current technology to the

Figure 1 - TNO Report: Microalgae
Biofixation Processes: Applications
and Potential Contributions to
Greenhouse Gas Mitigation Options

contributes to the mitigation of GHG

emissions by reducing energy

consumption, compared to

conventional processes, by providing

for fertilizer recycle, and by

reducing emissions of secondary

greenhouse gases (methane, nitrous

oxide). Such processes are most

suitable in the warmer, sunnier

regions of the world (between 37�

north and south latitude). They are

also of social relevance, particularly

in developing countries, where

climate is favourable and

conventional technologies often

unaffordable.

Methodology and Results

of the Analysis

The TNO report used a geographical

database of climate, elevation,

human and animal population

densities, in conjunction with

information on the permissible

temperature ranges for microalgae

cultures and the nitrogen nutrient

content of municipal and animal

wastewaters. Regions with average

annual temperatures of 15°C were

chosen as most suitable for such

processes, these lying roughly

between 37° north and south

latitude. Land above 500 meters

elevation was eliminated as likely to

be too cold or do not provide

sufficient flat land for such systems.

Likewise, locations with both too

high or too low in human or animal

(only dairy cows and pigs)

populations were considered



Greenhouse Issues - September 2006 9

level required for cost-effective GHG

abatement. Among these is the

development of low-cost algal

biomass harvesting methods, most

plausibly achieved by the

process of spontaneous settling

(bioflocculation). Perhaps the most

important R&D goal is to

increase biomass productivity of

microalgae-based processes to

reduce their footprint and improve

their economics. The extraction of

biofuels, such as methane through

anaerobic digestion or, possibly, by

extraction of algal oils that could be

converted to biodiesel, is perhaps the

lesser challenge.

GHG abatement with microalgae, as

for other biofuels processes,

becomes more competitive with

increasing energy prices. Microalgae

technologies are particularly suitable

for developing countries, where

favourable climatic conditions and

the relatively simple requirements

for their applications, as well as the

present applications of wastewater

treatment ponds, and Microalgae

processes are thus particularly

suitable for Clean Development

Mechanism (CDM) projects for GHG

abatement, under the United Nations

Framework Convention for Climate

Change (UNFCCC). These allow,

under certain conditions, for CO2

emission reductions by such projects

to be bought and accounted for by

countries that have emission

reduction obligations under the

Kyoto Protocol. CDM can provide a

path to accelerate that application of

microalgae biofixation technologies

in developing countries.

Figure 2 - Areas most suitable for practical production of microalgae on
wastewaters within the suitable climatic conditions, based on a combination of
theoretical production factors and constrained by the likely availability of flat
land, with sufficient but not excessive population densities to provide for both
low-cost land and infrastructure.

Practical applications of microalgae

biofixation of CO2 and biofuels

production in wastewater treatment

could lead the way to future

applications, such as in the

co-production of biofertilizers,

higher value co-products (i.e.

biopolymers and animal feed) and

possibly, in the longer-term, to

stand-alone, dedicated, biofuel

production systems endowed with a

much larger global potential. Among

others, this goal will require

achievement of very high biomass

productivities, exceeding 100

ton/ha/yr, thus reducing the system

footprint to one tenth or less than that

of conventional higher plant biofuels

production processes. Such

technologies, if realised in practice,

could greatly expand the potential of

microalgae biofixation processes in

GHG abatement beyond the

wastewater treatment processes

highlighted in this Report.

The report is available from Dr. John

Benemann, Biofixation Network

Manager, (JBenemann@aol.com) by

sending an e-mail containing your

name, organisation and e-mail

address.

Further information on the

Biofixation Network is available at:

http://www.co2captureandstorage.

info/networks/Biofixation.htm

Updating the IEA

GHG Global CO2

Emissions

Database Since

2002

T
he global CO2 emissions

database, of the IEA

Greenhouse Gas R&D

Programme (IEA GHG), was first

published in July 2002 [1].

Consisting of some 14000 entries, the

emissions database was a first

attempt at producing a global

snapshot of large stationary CO2

emissions sources, stating their

location and the size of emissions. It

was acknowledged, during the

compilation of the database, that

there could be some errors in the

dataset brought in with the source

material. Since 2002, there has been

a programme, at IEA GHG, to

progressively improve the emissions

data by updating the information

contained in the database and

improving its accessibility to a wider

audience.

Improving the Dataset

Since 2002

� Data entries for stationary sources

with emissions smaller than 100Kt

CO2/yr have been removed. This

level was set as a threshold based

upon cost. It was considered that

lower levels of emissions would be

cost prohibitive for CCS.

� In preparing the original

database, assumptions had to be

made on the emissions of CO2

from stationary sources based on

the information available. It was

assumed, for the Canadian Gas

Processing sector, that all of the

937 plants listed in the source

material emitted CO2, despite

there being no specific

information. However, more

credible information has shown

that only 24 of these sites have

reported CO2 emissions. Over 900

entries were removed [2].

� It has only been possible to obtain

information on reported CO2

emissions from gas processing
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plants for Canada and the UK. The

Canadian example raised the

question of the reliability of the

remaining information for this

sector which had been from the

same source. As a result, all other

entries in this sector were

removed. Efforts to source gas

processing data in other countries

and regions are continuing.

� Improvements in the North

America data were integrated into

the IEA GHG database, including

the addition of CO2 emissions

from oil sands and ethanol

production and an increase in the

number of sites with geographical

locations [2].

� The UK Environment

Agency Pollution Inventory

(www.environment-agency.gov.

uk) provided an opportunity to

improve the UK dataset for all

sectors. This resulted in the

removal of plants no longer

operating, the addition of new

plants and the inclusion of

offshore North Sea Gas Processing

Operations.

� The European Power Sector was

compared to a very similar dataset

developed by Chalmers University

in co-operation with the European

power generators and no

significant discrepancies in the

number of plants were identified.

There is also a possibility for

comparison with the IEA Clean

Coal Centre’s database of

coal-fired power plants. This

could be used to identify any

major inconsistency within a

specific area of the power plant

sector dataset.

� Through the IPCC Special Report

on CO2 Capture and Storage [3],

IEA GHG has been able to add new

sectors for (1) Swedish paper mills

and (2) Brazilian biomass and

ethanol plants.

� IEA GHG has also co-operated

with CO2CRC who have

undertaken a study on the

prospects for CCS in the Asia

Pacific Region funded by

the Asia-Pacific Economic

Cooperation (www.apec.org). As

a result of the CO2CRC study, the

number of emissions sources

without geographic location data

in this area has been significantly

reduced.

The most recent activity of IEA GHG

is the dissemination of the data to a

wider audience. A snapshot of the

IEA GHG CO2 emissions database

has been made available on

the IEA GHG website

www.co2captureandstorage.info.

This includes a description of the

contents of the database and the

sources of information. To show the

potential of the emissions database, a

geographical map of emissions

sources in the newly improved UK

dataset has been produced (Figure

1). The map has been created to show

the type of emission source and

indicate the size of emissions within a

set of emission ranges. IEA GHG is

keen to co-operate with

organisations that want to use the

database. The use of the database by

any external organisation will,

however, require that any updates

are reported back.

For more detailed information on the

IEA GHG CO2 Emissions Database

and details on obtaining a copy,

please visit the website

(www.co2captureandstorage.info/

co2emissiondatabase/co2emissions.

htm).
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� ISO 14064-2:2006

Greenhouse gases– Part 2:

Specification with guidance at the

project level for the quantification,

monitoring and reporting of

greenhouse gas emission

reductions and removal

enhancements.

� ISO 14064-3:2006

Greenhouse gases– Part 3:

Specification with guidance for

the validation and verification of

greenhouse gas assertions.

ISO 14064 will be complemented by

ISO 14065, which specifies

requirements to accredit or otherwise

recognize bodies that undertake GHG

validation or verification using ISO

14064 or other relevant standards or

specifications. ISO 14065 is expected

to be published in early 2007.

Further details can be found at:

http://www.iso.org/iso/en/

commcentre/pressreleases/2006/

Ref994.html

New ISO 14064

Standards on

Greenhouse Gas

Reduction and

Emissions Trading

T
he new ISO 14064 standards

for greenhouse gas accounting

and verification were

published on 1 March 2006 by ISO

(International Organization for

Standardization). These standards

aim to provide government and

industry with an integrated set of

tools for programmes aimed at

reducing greenhouse gas emissions,

as well as for emissions trading.

Implementing ISO 14064 is intended

to achieve the following benefits:

� promote consistency,

transparency and credibility in

GHG quantification, monitoring,

reporting and verification;

� enable organizations to identify

and manage GHG-related

liabilities, assets and risks;

� facilitate the trade of GHG

allowances or credits, and

� support the design, development

and implementation of

comparable and consistent GHG

schemes or programmes.

ISO 14064 comprises three

standards, respectively detailing

specifications and guidance for the

organizational and project levels, and

for validation and verification . They

can be used independently, or as an

integrated set of tools to meet the

varied needs of GHG accounting and

verification. They are:

� ISO 14064-1:2006

Greenhouse gases– Part 1:

Specification with guidance at the

organization level for the

quantification and reporting of

greenhouse gas emissions and

removals.

Erratum

I
n the last edition of Greenhouse
Issues, number 82, we gave the

wrong affiliation for Sven Olov

Ericson. The article was on the front

page and the picture below appeared

on Page 2. The correct caption is

given below. We apologise to Sven

Olov Ericson for this error.

The chairman of the IEA GHG
Executive Committee, Kelly
Thambimuthu, with vice-chairman
Sven Olov Ericson (left), and Tim
Hill of E.ON (centre) being
welcomed as a new member.

FutureGen

-Tomorrow’s

Pollution-Free

Power Plant

F
utureGen is an initiative to build

the world’s first integrated

sequestration and hydrogen

production research power plant,

reported on in Greenhouse Issues,

number 81. The $1 billion dollar

project is intended to create the

world’s first zero-emissions fossil fuel

plant. When operational, the

prototype will be the cleanest fossil

fuel fired power plant in the world.

The FutureGen Alliance have recently

announced its short-list of final

candidate host sites. Following an

extensive technical review of the 12

competing site proposals from seven

states, the final candidate sites chosen

for consideration include: Mattoon,

IL; Tuscola, IL; Heart of Brazos near

Jewett, TX; and Odessa, TX.

With input from the US Department

of Energy (DOE), independent

technical experts, Battelle, and other

stakeholders, the FutureGen

Alliance’s Site Selection Team

developed approximately 100

criteria against which each potential

site was evaluated. The criteria were

peer-reviewed, publicly-vetted, and

designed to reflect the scientific and

technical goals of the project, as well

as being consistent with the schedule

and budget agreed to with the DOE.

Three types of criteria were used in

the evaluation:

1. qualifying criteria, which are

minimum requirements each site

had to meet to be considered

further; (for example, a minimum

of 200 acres of land was required

along with adequate cooling

water);

2. scoring criteria, which gauge

desirable attributes of each site;

(for example, sites in close

proximity to transmission lines

and suitable geology for CO2

sequestration scored better than

sites that were not); and
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Greenhouse

Cuttings

Mitsui Babcock Wins First

Clean Coal Contract in

the UK

M
itsui Babcock has secured a

contract for the first

application of capture

ready Clean Coal technology in the

UK, in an agreement with Scottish

and Southern Energy plc (SSE) to

undertake the front end engineering

design of a carbon capture ready

500MW Clean Coal plant retrofit at

SSE’s Ferrybridge Power Station in

Yorkshire.

3. best value criteria, which capture

additional factors that affect the

sites suitability for the specific

mission of the project; (for

example: the ability to access

hydrogen and power markets).

The candidate sites will move to the

next step which includes a National

Environmental Policy Act (NEPA)

evaluation by DOE and more detailed

site characterization. Engineering for

the power plant will also move

forward. Final site selection will

occur in late 2007, with the

FutureGen plant going online 2012.

For more information, the “Results of

Site Offeror Proposal Evaluation”

report is available at:

www.fossil.energy.gov/programs/p

owersystems/futuregen/fg_proposal

_evaluation_report.pdf

www.fossil.energy.gov/news/techli

nes/2006/06044-FutureGen_Candi

date_Sites_Narrowed.html

Further information on the

FutureGen Alliance can be

found on their website at

www.futuregenalliance.org

ZeroGen - Clean

Coal Technology

in Australia

Z
eroGen Pty Ltd, currently a

subsidiary of Stanwell

Corporation Ltd, is proposing

to build and operate a world-first

demonstration project at commercial

scale that integrates the gasification

of coal with the capture and safe

storage of CO2 emissions to generate

low emission base-load electricity.

(Base-load electricity is the

minimum amount of electric power

delivered or required over a given

period of time at a constant rate.)

Stanwell is Queensland (Australia)

Government-Owned-Corporation.

International companies such as

Royal Dutch Shell plc and Shell

Global Solutions International BV are

also involved in providing technical

advice and technological

components. The Project has also

been endorsed by EPRI, (Electric

Power Research Institute) in the U.S.,

which is the world’s largest

electricity research organization.

The demonstration project, called

ZeroGen, will consolidate and

strengthen Australia’s strong

economic growth, prosperity and

high living standards which are

underpinned by its access to low cost,

reliable and secure base-load

electricity derived from coal.

“The proposed ZeroGen Project

provides a logical step forward

towards the deployment of IGCC

with CCS and contributes to the

much needed examination of all

stages of the CCS system.”

The project will be the first in the

world to combine both coal-based

gasification and CCS in deep saline

aquifers at a commercial scale.

ZeroGen’s demonstration of base

load electricity generation that

enables ‘deep cuts’ in CO2 emissions

makes it a key contributor to national

and international efforts aimed at

finding technological solutions to

global warming. In particular, the

technologies that derive a high

hydrogen gas for use in gas turbine

power stations integrated with the

capture and safe storage of CO2

presents a step forward for clean coal

technologies.

Following concept studies in 2002

and 2004 and a range of expert peer

reviews, a feasibility study is

currently underway to investigate

the economic, environmental, social,

regulatory and technical

considerations of this demonstration

facility.

ZeroGen has assembled a team of

commercial, engineering, scientific

and industry advisors to undertake

the feasibility study.

As part of the feasibility study,

ZeroGen’s CO2 test well program is

already underway. Carbon dioxide is

a naturally occurring gas commonly

found in oil and gas fields around the

world, including Queensland. This

test phase will involve drilling three

wells up to two kilometres deep to

test the viability of safely storing CO2

in deep saline aquifers in Central

Queensland. This is one of the key

technological learnings provided by

ZeroGen and is of high interest to

stakeholders such as industry,

government, academia and the

general public around the world who

are interested in proving CCS as a

process that enables deep cuts in CO2

emissions.

The project has taken a major step

forward recently with the signing of

an agreement with Shell

Development (Australia) Ltd to

provide technical support services,

and the declaration of the project as

“significant” by the

Co-ordinator-General of

Queensland. This declaration triggers

the development of a comprehensive

Environmental Impact Statement

process for the project. This will

ensure all of the potential

environmental, cultural, social and

economics impacts likely to be

associated with the project are

explored.

Following an agreement with

Sunshine Gas to undertake the test

drilling program on one of its

tenements, ZeroGen commenced

drilling in June 2006. The objective is

to determine the geological suitability

of the northern Denison Trough to

safely and securely store CO2 in deep

saline aquifers.

It is proposed that the purpose built

ZeroGen coal-gasification power

plant will be located at Stanwell

Energy Park near Rockhampton in

Central Queensland, Australia. CO2

would be captured at the site and

transported by pipeline for safe

storage in deep saline aquifers in the

Denison Trough, approximately

220km west near Emerald.
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was held in Beijing China from

4th-5th July 2006. This was

organized by The Administrative

Centre for China’s Agenda 21, in

collaboration with the Chinese

Ministry of Science and Technology.

The meeting considered the potential

for CO2 capture and storage in the

Chinese power generation sector,

and was part of the UK’s

collaboration with China under the

European Near Zero Emission Coal

(NZEC) initiative. More than 70

European representatives and 80

Chinese participants attended the

workshop, making this the largest

gathering on carbon dioxide capture

and storage thus far in China. The

European Union supports a large

portfolio of research projects in the

field of NZEC, with a total value of

$94.62 million (75 million euros)

with the participation of key

research Chinese Institutes. The total

European Commission funding

toward Chinese Institutes is

approximately $1.89 million (1.5

million euros).

Bulletin released 5th July 2006.

www.gnn.gov.uk/Content/Detail.a

sp?ReleaseID=212415&NewsAreaI

D=2

Blair and

Schwarzenegger to Set up

Carbon Trading Scheme

Britain and California have joined

forces to tackle global warming by

drawing up plans to act together to

cut greenhouse gases.

Tony Blair and Arnold

Schwarzenegger, governor of

California, announced recently they

would explore the possibility for a

new trans-Atlantic market in CO2

emissions and other greenhouse

gases.

California is undergoing a heatwave,

with temperatures regularly above

100F (37.7�C) this summer.

Governor Schwarzenegger, the

movie actor turned Republican

politician, has been promoting

measures to tackle climate change in

the “sunshine state”.

The deal to tackle carbon emissions

was announced at a climate change

event attended by Lord Browne,

require a further investment by SSE

of around £100m.

Story dated 31 May 2006

www.mitsuibabcock.com/live/

dynamic/News2ShowArticle.asp?art

icle_id={E406EC60-AE40-4F94-B3

11-BA214641EDED}&cmetemplate

=dynamic/pressreleaseslist.tmp

BP and GE to Develop

Hydrogen Power Plants

and Technologies

BP and General Electric (GE) have

announced their intention to jointly

develop and deploy hydrogen power

projects which incorporate carbon

capture and sequestration

technologies. BP has already

announced plans for two hydrogen

power projects with carbon capture

and sequestration in Scotland, UK

and Southern California, USA, both

of which will use GE technology.

Over the next decade, 10 to 15 total

projects are planned. The project in

Peterhead, Scotland, will be a

475MW hydrogen fired power plant

based on natural gas, which will

sequester 1.8 million tons of CO2 per

year about 13 000ft below the seabed

into the Miller oil field for enhanced

oil recovery. Commercial operation is

planned for 2010. The second

project, in Carson, Southern

California, is a 500MW hydrogen

power plant. Scheduled for

completion in 2011, the plant would

take petroleum coke, a refinery

by-product and synthetic form of

coal, to create the hydrogen, and will

capture and store 4 million tons of

CO2 per year.

Story dated 18th July 2006.

www.bp.com/genericarticle.do?cate

goryId=2012968&contentId=7019

791

Landmark Carbon

Capture and Storage

Workshop in Beijing

A workshop funded by the United

Kingdom (UK) Department for the

Environment Food and Rural Affairs

(DEFRA) and the Department for

Trade and Industry, supported by the

European Commission’s (EC)

research Framework Programme,

On completion, the installation of

Mitsui Babcock’s supercritical Clean

Coal boiler technology would save

around 500 000 tonnes of carbon

dioxide a year compared with the

current conventional subcritical

power station plant, which is

equivalent to developing 230 MW of

wind farm capacity. The subsequent

deployment of carbon capture

technology would save a further 1.7

million tonnes of CO2, equivalent to

almost 800 MW of wind farm

capacity.

Mitsui Babcock, the lead contactor,

along with the other partners in the

contract – Siemens and UK Coal - will

now carry out further detailed front

end engineering design work with

the aim of confirming the overall

viability of the scheme. This work is

expected to be complete within the

next year, to allow investment

decisions to be taken by SSE during

2007. Subject to a positive

investment decision, the capture

ready plant could be in commercial

operation as early as 2011.

The project involves the retrofit

installation of a 500MW

supercritical boiler and turbine unit

on the site. This will be the first

application of its kind in the UK,

delivering a thermal efficiency of

over 45%, compared to a thermal

efficiency of around 36% associated

with the current UK coal fired fleet.

The new plant will be designed with a

‘capture ready’ capability to facilitate

the subsequent deployment of

post-combustion carbon dioxide

capture equipment.

SSE is now proving that there is

already a market for Clean Coal. If

the technology was rolled out across

the UK the impact on emissions and

security of supply would be dramatic.

This plant development in Yorkshire

paves the way for a significant new

trend, heralding the start of a new

generation of Clean Coal in the UK.

Clean Coal already delivers up to

40% reductions in carbon dioxide,

but this contract heralds the

beginning of even greater CO2

capture possibilities.”

Installation of the supercritical plant

is estimated to require an investment

by SSE of around £250m and the

post-combustion carbon dioxide

capture equipment is estimated to
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switching to less polluting vehicles -

could sell them to people who exceed

their allowances - for example by

driving more.

Published 1st August 2006.

www.telegraph.co.uk/news/main.j

html?xml=/news/2006/08/01/nc

arbon01.xml&DCMP=EMC-new_0

1082006

Congestion Charge in

London to Rise for High

Emission Vehicles

The £8-a-day congestion charge in

London is to rise to £25 for cars that

emit high levels of CO2.

Ken Livingstone, the mayor,

announced that he wants to

introduce the new charge by 2009. If

successful, a London-wide emissions

charge could come in by 2012. It

applies to any vehicle that puts out

more than 225 grams of carbon

dioxide per kilometre.

He added that “there is a growing

sense of concern among Londoners

about climate change caused by CO2

emissions, which is the biggest single

problem facing humanity and

tackling this threat requires decisive

action."

www.telegraph.co.uk/news/main.j

html?xml=/news/2006/07/13/nc

harge13.xml&DCMP=EMC-new_13

072006

BP Initiative to Reduce

Transport Emissions in

the UK

BP has launched a major new

initiative in the UK called

targetneutral. Targetneutral is a

non-profit making initiative that

gives UK drivers a simple, practical

way to make their own, personal

contribution to reducing, replacing

and neutralising‚ the harmful CO2

emissions their driving produces.

By logging on to the targetneutral

website, drivers can calculate how

much CO2 their car emits, find out

how to reduce that figure and also

learn more about global projects to

minimise CO2. It is a simple process

chairman of British Petroleum, and

other business leaders.

Mr Blair’s officials admitted that

many of the details had still to be

worked out - and that EU-wide

agreement would be needed for an

emissions trading scheme. Such a

scheme would set overall caps for

carbon and reward businesses that

find a profitable way to minimise

carbon emissions, so encouraging

greener technologies.

The European Union operates the

world’s only mandatory carbon

trading programme. Created in

conjunction with the Kyoto Protocol,

a 1997 international treaty that took

effect last year, it caps the amount of

carbon dioxide that can be emitted

from power plants and factories in

25 states.

Companies can trade rights to

pollute directly with each other or

through exchanges in Europe as long

as the cap is met. Canada, one of

more than 160 nations that signed

the Kyoto treaty, plans a similar

programme. Although the US is one

of the few industrialised nations that

has not signed the treaty, some

eastern US states are developing a

regional cap-and-trade programme.

And some US companies have

voluntarily agreed to cap their

carbon pollution as part of a new

Chicago-based market.

A main target of the agreement

between Britain and California is the

carbon from cars, trucks and other

modes of transportation. Transport

accounts for an estimated 41 per

cent of California’s greenhouse gas

emissions and 28 per cent of

Britain’s.

Governor Schwarzenegger has

called on California to cut its

greenhouse gas emissions to 2000

levels by 2010. California was the

12th largest source of greenhouse

gases in the world last year.

Mr Blair has called on Britain to

reduce CO2 emissions to 60 per cent

of its 1990 levels by 2050. Britain

also has been looking at imposing

individual limits on carbon

pollution. People who accumulate

unused carbon allowances - for

example, by driving less, or

that involves a cash contribution to

the programme, usually around £20

per year, depending on the vehicle

concerned, mileage and fuel

consumption.

All the money raised goes towards

positive environmental projects that

offset the harm CO2 emissions

produce, like three biomass energy

plants and a wind farm in India and

livestock operations in Mexico. The

scheme is monitored and guided by

an independent Advisory and

Assurance Panel chaired by Sir

Jonathon Porrit, Director of Forum

for the Future.

For further details go to

www.targetneutral.com

Sea-Bed Plan to Store

Carbon

Storing carbon dioxide under the

sea-bed could help to reduce global

warming, according to US scientists.

The latest idea involves pumping

carbon dioxide gas down to a depth

of 3 000m (1.86miles) and injecting

it below the sea floor.

The high pressure and the low

temperatures would turn the carbon

gas into a liquid that is denser than

the water around it, says a joint

Harvard University, Massachusetts

Institute of Technology and

Columbia University team.

Experiments suggest that ice-like

compounds would be formed in

which the water molecules act like

cages, trapping the carbon dioxide

molecules within.

According to the researchers, this

would ensure that the gas remains

trapped in the sediment and would

be secure enough to withstand even

the most severe earthquakes.

“Deep-sea sediments at high

pressure and low temperature

provide a virtually unlimited and

permanent reservoir for carbon

dioxide captured from fossil fuel

combustion,” they write in The

Proceedings of the National Academy

of Sciences (PNAS). The storage

capacity is enormous, they add. In

the US alone, annual emissions of

CO2 could be contained in just 80
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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:

� Updating the IEA GHG CO2 Emissions Database (Report No.

2006/07)

The IEA GHG global CO2 emissions database was first published in July

2002 (IEA GHG PH4/9). Consisting of some 14 000 entries, the

database was an attempt at producing a global snapshot of large

stationary CO2 emissions sources, stating their location and the size of

their emissions. IEA GHG has, since 2002, had a programme to

progressively improve the emission data by updating the information

contained in the database and improving its accessibility to a wider

audience.

2006/7 contains a summary report of the updates made to the original

database and the 2006 version of the IEA GHG CO2 Emissions Database.

� CO2 Capture as a Factor in Power Station Investment Decisions

(Report No. 2006/08)

This study pulls together results from recent IEA GHG studies on the

performance and costs of technologies for power generation with CO2

capture. Other important features of the technologies are also

reviewed. The opinions of a range of potential power plant investors

were surveyed and the results of the survey are combined with the

technology evaluations using a multi-criteria analysis, to show how far

each technology matches the investors' preferences. The study covers a

a wide range of technologies, including coal and gas fired plants with

pre-combustion capture and oxy-combustion.

� International Network for CO2 Capture: Report on 9th

Workshop (Report No. 2006/11)
This workshop, held in Copenhagen, Denmark, was the ninth in a series

to discuss co-operation in development of MEA and related solvents to

capture CO2 from power plant flue gases.

CO2 capture and storage is now established in OECD country energy

policies. Post combustion capture allied to improve efficiency of power

plant, looks likely to be a major element for new plant as markets

develop, particularly so in developing countries, where there is a clear

preference for using the best established technologies available for

power generation.

This report contains presentations on a variety of fundamental

developments such as spray absorption of CO2.

News for IEA GHG Members
square kilometres (31 square miles)

of seafloor.

Previous plans to store carbon under

the sea have drawn some concerns

over leakage and safety. Supporters

of the latest idea say that it overcomes

these drawbacks and can be done

with existing technology.

http://news.bbc.co.uk/go/em/fr/-

/1/hi/sci/tech/5255444.stm

ENI Italgas Prize for

Energy and Environment

– Call for Submissions

In 1987, to mark the 150th

anniversary of the Company’s

foundation, Italgas instituted for a

period of 10 years, the “Italgas Prize

for Research and Technological

Innovation”, with the aim of

promoting and creating added value

in social and civil development fields.

In July 2002, the Italgas Board of

Directors decided to launch a new

three year cycle of the Prize, starting

from 2003, emphasising the

environmental aims and extending it

world wide. The XVI Edition, first

edition of this last cycle, took the

name of “ENI Italgas Prize for Energy

and Environment” and saw the

Scientific Secretariat hosted by the

Fondazione ENI Enrico Mattei in

Milano.

For this year’s XIX Edition the ENI

Italgas Prize Science and

Environment, the Scientific Research

Prize, is worth Euro 120 000. The

two Prizes for Young Researchers are

worth Euro 20 000 each and the

prize for Popularization of Science

through works that promote the

public understanding of science,

Euro 10 000.

The Prizes will be assigned during an

Official Award Winning Ceremony

that will be held in March 2007 in

Torino. The closing date for

submissions is October 6th 2006.

Detailed information can be found at

www.premioitalgas.it, where by

selecting ‘Official Announcement

and Regulations now available’ you

will find the official announcement

of the Prize Science and

Environment, together with the

regulations and application forms.
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1
st International Conference on

Clean Development Mechanism.

19th - 21st September 2006, Riyadh,

Kingdom of Saudi Arabia. Contact:

cdm@mopm.gov.sa Tel: +966 1 285

8888 Fax: +966 1 285-8760

www.cdm-saudiconference.com

G
asification Technologies 2006

Conference. 1st - 4th October

2006, Washington, DC, USA.

Contact: Rob Childress, Gasification

Technologies Council, 1110 N. Glebe

Road, Suite 610, Arlington, VA

22201, USA. Tel: +1 703 276 0110

Fax: +1 703 276 0141

rchildress@gasification.org

www.gasification.org/Conference/

annual.htm

W
ashington Clean Energy

Roundtable. 4th – 5th October

2006, Washington, DC, USA.

Contact: Andrew Bermingham,

Montreux Energy LLC, 700 17th

Street, Suite 1950, Denver, CO

80202, USA. Tel: +1 303 534 2500

Fax: +1 303 534 2501

andrew@MontreuxEnergy.com

www.montreuxenergy.com/

washington.html

W
orkshop on Coal Mine

Methane Development in the

Asia Pacific Region. 4th – 5th

October 2006, Brisbane, Qld.,

Australia. Contact: Pamela

Franklin, Coalbed Methane

Outreach Program, USA.

franklin.pamela@epa.gov.

Conferences & Meetings

2
6th Session of the

Intergovernmental Panel on

Climate Change (IPCC-26). 4th May

2007, Bangkok, Thailand.

9th session of Working Group III,

30th April – 3rd May 2007,

Bangkok, Thailand.

10th session of Working Group I.

29th January – 1st February 2007,

France

8th session of Working Group II. 2nd

– 5th April 2007, Brussels, Belgium.

Contact: Rudie Bourgeois, IPCC

Secretariat. Tel: +41 22 730 8208

Fax: +41 22 7 30 8025/13

IPCC-Sec@wmo.int www.ipcc.ch/

W
orld Biofuels Markets Congress

– Exhibition. 6th – 7th March

2007, Brussels Expo, Belgium.

www.worldbiofuelsmarkets.com

E
WEC 2007 European Wind

Energy Conference and

Exhibition. 7th – 10th May 2007,

Milan, Italy. Contact: EWEC

Organizer; Tel: +32 2546 1980

Fax: +32 2546 1944 info@ewea.org

http://www2.ewea.org/06b_events

/events_EWEC2007.htm

2
0th World Energy Congress:

Energy Future in an

Interdependent World. 11th – 15th

November 2007, Rome, Italy.

organisingsecretariat@rome2007.it

www.rome2007.it

S
olar Power 2006. 15th – 20th

October 2006, San Jose

Convention Center, California, USA.

Contact: Michelle Brownstein,

mbrownstein@seia.org

Tel: +1 202 682 0556.

www.solarpowerconference.com

T
welfth Conference of the Parties to

the UNFCCC (COP12) and Second

Meeting of the Parties to the Kyoto

Protocol (COP/MOP 2). 6th – 17th

November 2006, Nairobi, Kenya.

Contact: UNFCCC Secretariat.

Tel: +49 228 815 1000

Fax: +49 228 815 1999

secretariat@unfccc.int

www.unfccc.int

V
ENICE 2006 Biomass and Waste

to Energy Symposium. 29th

November – 1st December 2006,

Cini Foundation, Island of San

Giorgio Maggiore - Venice, Italy.

Contact: Tel: +39 049 8726986

Fax: +39 049 8726987

eurowaste@tin.it

www.venicesymposium.it

W
orld Sustainable Development

Forum. Exploring the Natural

Resource Dimensions. 22nd - 24th

January 2007, New Delhi, India.

Contact: The Summit Secretariat,

TERI, Darbari Seth Block, IHC

Complex, Lodhi Road, New Delhi –

110 003, India. Tel: +91 11 2468

2100 Fax: +91 11 2468 2144

dsds@teri.res.in

www.teriin.org/dsds
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