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Item 1 Introduction, Welcome and Apologies

Tania Constable: | might just do a quick introduction of everyone. We have George

Lynch from the United States, Takashi Ohsumi from Japan, Peter Cook from the
Australian Cooperative Research Centre on Greenhouse Gas Technologies, Ross
Willims from BHP Billiton in Australia, Stuart Smith from the Western Australian
Government in Australia, George Marsh from the United Kingdom, Roger Coogan

who is an Australian from the Australian Greenhouse Office, Susan Dobson & Katie
Lawrence work in the Australian Department of Industry, Tourism and Resources and

Ben Klaassen is aso from BHP Billiton.



So, basicaly that is everyone who we have in the room here. Thank you for bearing
with us, these are difficult circumstances we have, but we will sort it out as we go
along this morning. I'm sure that things will pick up as far as the communication ont
line. 1 might just get started.

I’d like to thank everybody today both through the teleconference and the people that
are in the room and welcome you al today and thank each of you that have travelled
to Australia to participate in this regulatory meeting. This meeting provides an
opportunity for countries around the table and online to share their experiences on
sequestration projects so far and to give us a little bit of indication on regulatory
issues in the various countries.

We believe that this meeting, and I’m very sorry about the short notice of this
meeting, but we thought that it was very important to have this meeting leading into
the January workshop that will be held in Pisa, Italy, to discuss both policy and
technical matters. Australia has the responsibility for putting together the taskforce,
alongside the United States, on Regulatory issues. We will be looking very closely at
the legal, regulatory and financial issues, surrounding carbon sequestration. Andin
light of that, we thought that holding this preliminary meeting to at least get an idea
about what countries are doing was a very important first step in preparation for the
meeting in January.

We have done quite a bit of work in the technical group already - starting to look at
projects and the standards that might apply to those projects, from our point of view
that work that we do on policy measures, really does need to go hand in hand with
what is happening in the technical group. On the basis of that, and | understand that
there are people online that do have that technical expertise, we also from an
Australian point of view we have Peter Cook here that is part of that technical group.
So as we' re moving through the issues today, | hope to get an overlay on any sort of
technical aspects from Peter’s point of view and certainly if Canada and China want
to provide any sort of technical background or ook at it from atechnical perspective,
please make sure that you add that to the meeting this morning.

The meeting today is going to just basically start to map out the various experiences,
we don’t actually anticipate to come away from this meeting having a set of principles
or guidelines to actually feed into that January meeting, today is only about
establishing the issues from each of the countries participating - their points of view,
at the end of the day, we will start to look at what we have as a set of issues, that
information will actually go back to the Secretariat, through George, who will send
that information out to all of the participating countries in the CSLF. Once we
actually have that information - we hope to have a full set of minutes, within a week,
to actually go out to all of the countries, and we hope to get some feedback very
quickly on what has come out of the meeting today.

We have a serries of presentations this morning, we will have presentations from
Austrdia, the UK, Japan, Canada, China, I’'m not sure whether we have Brazil or
Columbia at this stage, and we may have presentations from those two countries as
well. So, we have avery full day and there will be participants coming in and out of
the meeting today, astime permits. So, you will have to bear with us throughout the



course of the day, but we'll do the best that we can, as far as alowing for those time
delays in various countries and for countries to participate fully.

On that basis, | might move straight over to Mondher in Canada for the first
presentation this morning, looking at the policy aspects of sequestration from the
Canadian perspective. Hand over to you Mondher.

[tem 2 Presentation — Canada, Mondher Ben Hassine

Mondher Ben Hassine: Okay, thank you Tania, and | certainly appreciate being able
to participate via teleconference and thank you for that opportunity. | aso want to
note that it's a bit after 6pm in Canada, so the way I'd like to proceed is to make my
presentation, have the Q& A session after that and once that’s done, I'll probably be
signing off as| have another commitment and | have somebody picking me up here at
the office at 7pm.

So, with that said, I'll go into the presentation and start off with a few words on this
workshop. | am happy this meeting is taking place and | think that this first step isto
canvass around and to look at where the different jurisdictions are, not only with
respect to capture & storage, but also regulatory issues. | know that the technical
group took it upon themselves to do a bit of an inventory or compendium of projects
and what’s happening in various jurisdictions with respect to regulation. | thought
that is agood product of that meeting. | understand you all have a copy of my dides
isthat correct?

Tania Constable: We do.

Mondher Ben Hassine: Okay, my presentation is at afairly high level, as| don’'t want
to get weighed down in the particulars at this point. | want to talk about how capture
and storage is evolving around the country, and very much the regulatory protocols
that are going to be evolving. That being said, in terms of what I’m going to present,
just a brief overview, firstly of capture and storage activities and how the market is
evolving. Canadian development in terms of drafting this regulation, we're looking at
storage protocols and what are necessary simulated risk management issues that
we've found. Then we will look at next steps to take place in Canada and then rap up
with some conclusions.

TaniaConstable: That sounds good.

Mondher Ben Hassine: In this first dide, we' re fortunate enough that we do have
some capacity for these projects to be initiated. Those are EOR projects we have
Weyburn which many of you are familiar with and there’s a smaller one called Joffre,
which isan acid-gas re-injection, essentially the CO2 is being injected into the ground
in relation to the gas-processing facility. Redlly in order to comply with provincial
regulation regarding the release of the hydrogen sulphide, the CO2 that has been
injected underground, if there's any left there. There's aso something going on in
respect to the enhanced coa bed methane projects, although the technology here is on
its way to improving. The important point to note here that capture and storage is
happening and its driver isreally enhanced recovery projects, either the enhanced




production of oil and potentially gas, and as well as the cost of avoiding in terms
dealing with regulation, particularly with gas.

So those are the main drivers at this point in time in Canada. Although, we can seein
the future a storage facility evolving where CO2 would be able to be stored.
Potentially it’'s getting a free ride on the public resource recovery process the main
purpose of the CO2 capture and storage progress, centres around resource recovery
for the purpose of storage. However, we have learnt a lot about whether a geological
formation is suitable. Essentialy, this CO2 being stored is being associated with a
resource recovery process so we do see a storage industry evolving over time. There
are alot of opportunities to look at how CO2 is reacting in geological formations, as a
result of injection. Forming policy as well as informing some regulatory approaches.
For CO2 storage to evolve as an industry, the industry in genera and the public will
require information and more confidence in the fact that CO2 is being injected into
the ground. So there is an important opportunity and the fact that the Federal
Government membership in policy and regulatory development.

In terms of acid gas re-injection, the provinces are responsible for regulation.
However, regulation is also needed to provide industry rules to establish industry
standards. These issues are evolving, abeit more slowly that regulation on the health
and safety side. Security of storage has been identified alongside monitoring, as key
issues.

There are a couple of angles approaching regulation, one angle that | think we have a
better handle on is regulation from health and safety standards and looking at the
regulation of storage. Those type of issues generally fall under the jurisdiction of our
provinces. So these existing legislations on health and safety are a good basis to start
with. There are alot of things that will influence this though.

Another angle in terms of regulation is there is regulation that is evolving and it is
necessary to develop public confidence and also local knowledge. Such guidelines
should address risk management — addressing environmental concerns and
eliminating impacts, whilst addressing health and safety issues.

My next dide shows further issues identified for consideration and these include:
long-term migration and leakage, monitoring, time frames for liability and monitoring
and the devel opment of appropriate protocols.

So, that raps up my presentation and I’ d be happy to answer any questions or
comments that anyone would have.

Tania Constable: Thank you, Mondher that was very comprehensive in quite difficult
circumstances, so | appreciate that. | might open up to the room and also to China, if
there are any questions people might have for Mondher?

Ross Willims: Can | just go back a couple of dlides to issues for consideration- the
third point you had down there was “fate”, could you just expand on what you meant
by that?



Mondher Ben Hassine: Essentially, what is happening with the CO2 in the geobgical
formation - where isit going? Isit lesking anywhere? A lot of the information we
have on fate, for example from Weyburn, where we are monitoring what is happening
to the CO2 in the reservoir- what is happening and over what time.

Ben Klaassen: Y ou may have mentioned this and | may have missed it, but what is the
debate in Canada over long term liability for carbon dioxide and the issues this raises
regarding private and public liability?

Mondher Ben Hassine: Good question - this has been identified as an issue and there
has been some discussion on liability. Thisis an issue that remains to be resolved,
however | am uncertain as to when a handover in liability would occur. At present,
the industry is only in the evolutionary stages and these aspects are still uncertain.

Tania Constable: Thanks Mondher. Mondher | have a couple of questionsin relation
to the studies that have been conducted in Canada. | think that the report that has
been written for Environment Canada, devel oping recommendations for the
management of the geological storage of CO2 is a very good paper, it points out from
our point of view, and we' ve been looking at these issues in Austraia, certainly gave
us a very good starting point to think about these issues in an Australian context. | am
interested in when these reports were put together, whether you looked at case studies
or whether you looked at Weyburn and that as a project that, or did you go through
the process of discussing with stakeholders, consulting with industry, appropriate
regulators etc?

Mondher Ben Hassine: There was severa steps and studies looked at including
Weyburn and information made available through this I[EA project. The approach
used in the study was more aresult of pulling together disparate information, to
produce a comprehensive report.

TaniaConstable: Okay. And I’d also like alittle bit more information about the
second study that you're going forward with in relation to the regulatory and
monitoring requirements of CO2. How far down the track are you with that?

Mondher Ben Hassine: Bill Reynen is handling that. | haven’t seen the statement of
work for that yet, but | think that work will surface in the next few months, or early
next year, and then more information would be available. What | can do is that, |
can't get you that information right now, but can get back with more information, via
email after talking with those involved.

Tania Constable: That would be great and we would really appreciate that. |1 think
that any information coming from that second study would certainly build on the
understanding that we have from this first study that you commissioned. So we
would appreciate it if you could keep usin the loop through the Secretariat with
anything that might happen with that second study. It would be very useful from our
point of view. Does anyone else have any questions?

Stuart Smith: Yes, | do. Mondher you mentioned in dlide 10 that you were
establishing a menu of monitoring opportunities for the regulatory sector. Just



wondering if you could expand on that to give us a better sense of what you're
referring to?

Mondher Ben Hassine: In relation to that, we're yet to get started on what that menu
may look like.

Stuart Smith: Okay, thanks for that. And on the 11" dlide in your conclusions you
mentioned that the federal and provincial governments each have distinct roles. Can
you briefly mention what you see those distinct roles being, as it might provide some
useful examples for Australia?

Mondher Ben Hassine: There are two angles. Certainly in terms of regulatory issues,
to do with storage and health and safety - these sit more squarely with the provincia
government regimes. We're talking of regulation that may inform ground rules or a
framework for how CO2 could be vaued and this would involve concepts including
trading regimes. The overal framework would be a federal level responsibility.
More specific issues relating to regulation would be in the domain of the provinces.

Stuart Smith: Okay, thanks.

Tania Constable: Does anybody else have any questions? Just another question from
me Mondher if that’s okay. Just in relation to the paper that the first study came up
with, I'm specifically looking at section 5.2 - project phases and overall structures of
protocols, and you actually have covered the four areas that we al look at (identified
as pre-injection, injection, pre abandonment and post-abandonment phases) in any
project and putting together regulation that will suit those four areas. Did you find
that any particular area has in respect of the protocols outlined in the studies have
caused any problems from Canada’ s point of view? Or more of a problem than any
other area?

Mondher Ben Hassine: | don’t see any problems- part of itisthat thereisalot of
uncertainty in the pre-injection, injection, post-injection phases those are things that
we want more information on in terms of existing projects. A lot more information
and research needs to be undertaken at the injection phase.

Tania Constable: Thanks, so you believe that the flexibility that would be required
once you start to move through the project life cycle out to the pre and post
abandonment phases is necessary to be able to cope with that?

Mondher Ben Hassine:

Yes, exactly. The responsibility to deal with the new information we have is critical,
asit is such a new area and there is no base-line information. And the regulation will
evolve further once new information becomes available.

Tania Constable: Do the regulations, | know that you have a number of regulations
that are in place in Canada in the provinces and with the Government as a whole - do
you believe that there is enough flexibility in the current regulations that you have to
accommodate sequestration?




Mondher Ben Hassine: | think the flexibility is there to accommodate sequestration,
with the storage recovery projects. | think that we're still somewhat unable to answer
your question, as right now we're not establishing the type of value and the market is
evolving and values are increasing, but the provincia regulations may not yet be able
to accommodate sequestration, however, these regulations will evolve and grow.

Ben Klaassen: When you talk about the evolving market, is there a particular project

or projects that longterm storage which will strike difficulty if these protocols aren’t
developed? Do you have any actual time frames in which these procedures develop

so that certain projects can go ahead?

Mondher Ben Hassine: Right now the existing projects in Canada are looking to store
CO2, the absence of a storage protocol may not hamper those projects. The
discussion of the market refers to any project where there are economic drivers. In
terms of value and economics, there must be confidence in and sufficient clarity in
project proposals. When a project needs this confidence, then | believe we will ook
again at the protocols.

Tania Constable: Thanks Mondher, it doesn’'t look like there are any other questions
from this side.

Mondter Ben Hassine: If there are any further questions later, or if you need any
further information, you can email me those and | will do my best to answer them and
provide further information.

Tania Constable: That would be very useful, we certainly will be following up from
an Australian point of view on some issues that are covered in the paper. I'd liketo
thank you thismorning. | know that thisis at the end of your day there in Canada and
we appreciate your participation, and certainly from the pont of view of making a
presentation to us. Just to again let you know, what we will be doing today is looking
at what sort of issues seem to be common coming out of the presentations today, in
respect of identifying it in the context of the charter that has been set and looking at
the first steps of identifying some of those issues to put back to the Secretariat for
consideration in the preparation for the meeting in January in Pisa. We want to make
sure that it is avery inclusive set of issues and they act as afirst starting point and the
involvement by all of the countries as member nations of the CSLF will need to
receive that information from the Secretariat and we hope to do that very quickly.

So, thank you again this morning, this afternoon from your point of view, on the
presentation that you’ ve given us, it was very good. Thank you, enjoy your evening.

Mondher Ben Hassine: Thanks for the opportunity to participate, | appreciateit. |
look forward to working with the Secretariat and all the countries involved on this
issue and taking it forward.

Tania Constable: George did you want to say anything from the Secretariat’s point of
view to Canada?




George Lynch: Not really anything, other than | was up in Canada last week on the bi-
laterals, attending the hydrogen and fuel cell workshop, and gave a presentation up
there on the CSLF activities. We're looking forward to seeing you in January in Pisa.

Tania Constable: Thanks again Mondher, we'll let you go at this stage and | will hand
over to the next presenter, George Marsh, from the UK is going to provide a
presentation on the regulation from a UK perspective.

[tem 3 Presentations — United Kingdom, George M ar sh

George Marsh: Let me just start with alittle bit of background. The UK hasrecently
finished areview of strategies which includes carbon sequestration and | have brought
along copies of this review for those participating here in Brisbane. This overall
strategic study highlighted regulation as a key for us and is a particular ly difficult one
in the UK as we're small and therefore most of the resource of CO2 storage is
offshore. Therefore, we're looking at an international regulatory situation, rather than
anational regulatory situation and the presentation that | want to giveis areview of
the international regulations affecting the storage of CO2 in the seabed of the North
Sea. Thetwo principle sources that | draw this presentation from today is the work
undertaken by our environment department which forms part of the IPCC study and a
review done by the OSPAR Secretariat.

With regard to storage in the North Sea, there are actually three treaties that apply.
These are: the London Convention, 1972 it applies worldwide, at least 77 countries
are contracting parties including all major OECD countries; 1996 Protocol to the
London Convention which would replace the London Convention, it is not yet in
force but has been ratified by 16 states including UK, Norway, Denmark; and the
OSPAR Convention, which was entered into force in 1998, and covers the North- East
Atlantic. The OSPAR is specific to the North East Atlantic and has been signed by all
parties to the previous Oslo and Paris Conventions, including the European
Commission. Contracting parties (i.e. countries) are required to conform with the
requirements of the most stringent of the treaties. The objectives of these Tresaties are
to protect and preserve the environment, to pledge support and prevent and eliminate
pollution. From close reading of these treaties, it is clear that when these were
created, sequestration activities were not envisaged and the treaties are protection
oriented.

The underlying objective of al three treatiesis to: “protect and preserve the marine
environment from all sources of pollution” (1996 Protocol); “pledge themselves
especially to take all practical steps to prevent pollution of the sea” (London
Convention); and “prevent and eiminate pollution” (OSPAR Convention). All three
treaties are primarily concerned with preventing pollution and protecting the marine
environment. Therefore, you find phrases in their overall objectives on the lines of
those listed on this dide. As will become clear none of the treaties seem to have
anticipated and therefore provided for CCS.

The options for CO2 capture & storage are: R& D and demonstration projects;
enhanced oil recovery (EOR)/ enhanced gas recovery (EGR); injection into the water
column; and injection into geological strata (the seabed). The legal position under the

treaties depends on the storage option being considered and the type of facility to be



used. Thereforeit isimportant to make this distinction at the outset, eg facilities used
for placement - pipeline, ship, offshore platform etc.

It would seem that R& D and demonstration are permitted under al treaties, since all
contain provisions such as the one quoted: “dumping does not include placement of
matter for a purpose other than mere disposal thereof, provided that such placement is
not contrary to the aims of the Convention” (London Convention). This appears to
apply to the water column as well as sub seabed. Thereis aquestion of how big a
demonstration project would be acceptable since this could be severa million tonnes
per year.

In terms of projects and distinct activities provided for within the treaties, research
and development is allowed. This has significant implications when considering the
early stages of research and development in sequestration. However, commercial
projects may not be alowed under the Treaties.

In addition, the Sleipner project is alowed under these treaties as it is covered under
the provision for re-injection or extraction of natural resources. In thisway, enhanced
oil recovery and enhanced gas recovery would be legal under the treaties.

Asfor R&D, both EOR and EGR are not prohibited under any of the treaties since al
contain a clause like the one quoted: “dumping does not include placement of matter
for a purpose other than mere disposal thereof, provided that such placement is not
contrary to the aims of the Convention” (London Convention). OSPAR adds
“provided that, if the placement is for a purpose other than that for which the matter
was originally designed or constructed, it isin accordance with the relevant provisions
of the Convention”.

There is some debate on whether carbon dioxide is an industrial waste. But since it
has no value or use, and otherwise would be vented, the general opinion isthat itisa
waste. The London Convention 1972 only applies to the water column and it lists the
materials that are prohibited from dumping and those needing special care. Since
1996 industrial waste dumping is prohibited and industrial waste is defined as “waste
materials generated by industrial or processing operations’. It includes a“reverse
list” of industrial wastes that can be dumped.

Another aspect of the London Convention is that it only applies to water columns and
does not refer to the seabed. And this next slide is an important message for
advocates of deep ocean disposal. The London Convention 1972 states that nothing
in the “reverse list” can be claimed with confidence to include carbon dioxide. The
nearest are: uncontaminated inert geological materials the chemical constituents of
which are unlikely to be released into the marine environment; and uncontaminated
organic materials of natural origin. Unless one of these definitions covers carbon
dioxide from combustion plant then disposal into the water column is banned under
the London Convention.

The 1996 Protocol to the London Convention tightens regulation by prohibiting
dumping of all “wastes or other matter” except for those listed in Annex 1. Annex |
includes the same list of permitted industrial wastes and these are extended to cover



“any storage of wastes or other matter in the seabed and the subsoil thereof from
vessels, aircraft, platforms or other marnr made structures at sea’.

The Protocol could prohibit geological storage unless Annex | includes “inert,
inorganic geological materia” and “organic material of natural origin”, but it is
unlikely that CO2 could fal in either category. The definition of “dumping at sea’
excludes “sub-seabed repositories accessible only from land”, ie land based sources.
Could apipeline be considered to be only accessible from land? Without one of these
exceptions the Protocol prohibits sub-sea storage and the second exception is more
likely to be applicable.

In terms of OSPAR, this treaty includes deliberate disposal under the sea bed, made
accessible from land by tunnel, pipeline and other means and sources associated with
man made structures placed in the maritime area under jurisdiction of the contracting
party, other than for the purpose of offshore activities. The OSPAR Convention gives
Separate consideration to: pollution from land based sources (subject to strict
authorisation and regulation); pollution from dumping or incineration (incineration
prohibited and dumping limited to listed substances none of which fit CO2); and
pollution from offshore sources (dumping of waste from offshore installations is
prohibited).

The OSPAR Convention defines ‘Land based sources' to include “any deliberate
disposal under the seabed made accessible from land by tunnel, pipeline, or other
means and sources associated with man made structures placed, in the maritime area
under the jurisdiction of the contracting party, other than for the purpose of offshore
activities’. It defines* Offshore sources to mean “any man made structure, plant or
vessel, whether floating or fixed to the seabed, placed within the maritime area for the
purpose of offshore activities”.

The important distinction here is between pipelines and structures placed in the sea
explicitly for carbon dioxide injection and existing structures placed for offshore
activities (e.g. oil and gas platforms). The use of purpose built structures is not
prohibited, but the use of existing structuresis prohibited. Thisleads to unresolved
guestions on the status of existing offshore structures after refurbishment. Is

refurbi shment enough for them to qualify for use or would they need to be towed to
harbour and brought out again? Not a fruitful approach and asit only servesto
demondtrate that the treaties were not designed with CCS in mind.

The OSPAR Convention states w hat is not prohibited as pipeline injection pure and
simple and pipeline injection using a purpose built offshore structure. What is
prohibited however is injection from an offshore installation and injection or dumping
from aship. Itis important to note that there is no distinction between seabed and
water column.

In summary, treaties tell you what you cannot do, but do not outline what you are
permitted to do. We need agreement from other contracting parties and need to
satisfy the spirit of the treaties. We need to cover the operation phase of storage and
disposal. We aso need to ensure that this be at the highest scientific level possible.
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The UK runs workshops with OSPAR countries and all the contracting parties to
discuss meking changes to treaties and need to identify and educated. OSPAR aims
to balance what might occur within injection.

George Lynch: Since treaties were not designed with CCS in mind, how affable are
the treaties?

George Marsh: The key ought to be revised to take account of sequestration. There
are alot of divided minds on thisissue. Doesn’'t see change to treaties until can
provide a regulatory framework which will protect environment. There is afear that
sequestration is away of protecting fossil fuels and not generating investment in
renewables.

Peter Cook: London Convention versus the Protocol - the Convention is not an

insurmountable to sequestration. Not too sure about the Protocol. It'sall very well
for protocols.

My final point is about re-building rigs and whether thisis not economicaly viable.
The UK is coming up to a decommissioning stage, will this have a significant impact
on whether projects coming up can go ahead. Commissioning new rigs or
decommissioning old rigsis a very expensive business, which costs millions of
dollars, has a very significant impact, potentially, on whether geological sequestration
and offshore geologica sequestration projects are able to get up or not. So, my
question redlly is, given thisis a very current issue in the UK, how are they proposing
to tackle this over the next year or two or three?

George Marsh It isavery timely question Peter because what 1I’m working on with
Brian Morris is at the moment in the Energy White Paper, where we had a
commitment to look at an implementation plan for CO2 based enhanced oil recovery,
from the North Sea and the reasoning behind that is, first of al that, alot of the fields
are approaching the end of their normal operating lives, and therefore there is a small
window of opportunity to go to CO2 and secondly of course if we don’'t go to CO2
EOR, then there is the whole issue of the cost of decommissioning those platforms. |
have got to say that we haven’t got an answer at the moment, but we talk to a number
of our companies in the North Sea and it looks as if the economic gap for CO2 EOR is
too big, even when you take account of the savings they can have by delaying the
decommissioning of their platforms. We're struggling to find away of going forward
onthat. The problem isthat whilst the platforms are there, most of the pipeline
infrastructure is not too capable - its an acid gas and the pipelines aren’'t designed to
carry CO2, so there' s still quite abig infrastructure investment, even though the
platforms themselves are out there. The more interesting one that we' re trying to look
a is anear shore gas field, which has very smple platforms and the injection just
needs a very simple platform and we're looking to see how we can preserve those.
But, there isn't a clear answer to that.

Tania Congable: Does anyone have any more questions for George? No? Okay,
well, thank you George, that was a great presentation, certainly you've gone a long
way towards looking at the legal aspects from an internationa point of view, | think
there’s a good lesson in there for al of us. And | am conscious of what you were
saying about the international conventions and the need to put a regulatory framework

11



in place, before we go down the track of getting the countries to actually look at
amending them to accommodate carbon sequestration. And its certainly something
that is a big issue for us and something that needs to be addressed very carefully at the
workshop we hold in January and how we might deal with that, in the context of how
we might move forward on carbon sequestration and the protocols to go with that. At
this point, if China doesn’t have any questions of George, we might move forward to
the next presentation?

China: Wein Asia, the North Atlantic convention does not apply, but we are hoping
to learn something from you. So, the analysis of the application of whether
sequestration is permitted under international law is interesting for us. That's the only
point that | have now. Also, | think you have made a very good point about industrial
waste. Of course there are other elements; we will study your content. Thank you
very much for a good presentation, it was very clear to us.

George Marshl’m sorry that you didn’t have my dlides, I’ m sure that the Secretariat
will be sending them too you.

Tania Congtable: Thank you very much for those comments China that was very
useful. | might hand over at this stage to George Lynch from the United States, he's
going to be providing a presentation from the US and at this point it would aso be
useful if countries have any specific questions of the Secretariat, George is the person
that may be able to answer those questions for us this morning.

Item 4 Presentations — United States, George Lynch

George Lynch Thank you Tania. Good Morning. | appreciate the opportunity to be
able to introduce the Carbon Sequestration Leadership Forum. The CSLF has the
potential to make a huge impact to protecting our environment in the 218 century.
Regulation is extremely important in not only protecting our people, but also our
environment. We need be cautious that we do not allow regulation to inhibit the
deployment of CO2 sequestration technologies.

I’d like to start off by giving an overview of carbonsequestration, why carbon
sequestration is needed, the role of the CSLF in meeting challenges, how the CSLF is
structured, give you a status report on the Policy and the Technical groups, our next
meetings in Pisain Italy, and some summary and contact information.

First of all, the overview of carbon sequestration - what is carbon sequestration? My
first dide on the left hand side shows the direct carbon sequestration, and on the right
hand side shows indirect. Carbon sequestration is the separation, capture and long
term storage of CO2. Like | said, it can be categorised as direct or indirect, direct is
normally the capture of the carbon from the source, which would be a power-
generation plant, or an industria facility. From here the CO2 would be stored as
ocean sequestration direct, or geological sequestration. Indirect, the right-hand side of
this chart is the separation of the carbon that’s aready in the atmosphere and stored in
natural things- the ocean, the world' s forest, crops, and also through natural
Processes.
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So what is carbon sequestration? As | previously mentioned, it’s the capture of CO2
from the source and aso from the ambient air. | do not believe anybody is capturing,
working on the ambient air portion of sequestration. It can be stored in geological
formations, terrestrial systems, directly and indirectly in the ocean. | believe the
CSLF has made a decision to focus on geologic formations for storage, asthisisthe
most advanced, among the storage technologies and offers the greatest potentia for
having near-term impact. Next, measurement, monitoring and evaluation is going to
be extremely important to safely monitor long-term storage.

Why is carbon sequestration needed? This next slide shows some ice core
measurements in West Antarctica. It gives the concentration of CO2 in parts per
million for the last say hundred years, from 1860 to 1960. As you can see based from
this ice core data, the concentration levels of CO2 have been increasing. The right-
hand side shows Hawaii from 1960 to current times, and we can see dramatic
increases in CO2 concentration levels from 1960. A greater increase in concentration
levelsin the last forty years than over the previous hundred.

My next side shows world energy consumption. In 2001 the world consumed 404
quads of energy. 86% of this energy was fossil fuels. In the year 2020, you can see
the projection is to be 583 quads, an increase of 44% in the amount of energy
consumed, but the relative percentages of fossil fuels stays the same, still expected to
be approximately 87% in 2020. So, a whole lot more fossil fuels are being consumed,
as the world population grows and as devel oping countries mature.

My next slide shows the contribution that fossil fuels make to CO2 emissions from
both the source and a sector stand point. The first, from a source stand point, there’'s a
pie that shows essentially it is divided into three parts, oil composing 42%, coal 37%
and natural gas 21%. We can see that CO2 emissions are significant for al fossil fuel
sources. The next pie shows by sector, the electric generating sector, the
transportation sector and other would be industrial, commercial and residential. We
can see that electricity is the largest source sector for CO2 emissions at 37%, followed
very closely by transportation, and other (industrial, commercial, and residential). No
one sector or fossil fuel source can be redly identified as the lone magjor contributor to
CO2 emissions.

This next dide shows CO2 emissions by regon. The blue bars show industrialised
nations, the red bars show Eastern Europe and former Soviet Union, while the green
bars show the developing nations. In 2001, we can see that the industrialised nations
produce almost 50% of the CO2 emissions. If welook at 2025, we can see that the
developing countries have exceeded the industrialised nations in CO2 emissions.
Devel oping countries are producing approximately 47-48% of the CO2 emissions by
2025.

The next dide shows greenhouse gas emission reductions. T he blue represents CO2
sequestering technologies; the yellow represents value-added technologies. Vaue
added technol ogies are those technologies that provide an added benefit, such as
enhanced oil recovery, or enhanced coal-bed methane production. The purple
represents non CO2 greenhouse gases, the green represents forestation and agriculture
and the brown represents efficiencies and renewables. We can see that no significant
CO2 reductions start taking place until 2020. The projections show that by 2050
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CO2 sequestration will have to account for almost 50% of the reductionsin order to
stabilize greenhouse gases Y ou ssimply cannot stabilise greenhouse gases without
significant reductions of CO2. CO2 sequestration technologies are going to be
extremely important.

The next dlide shows the Sleipner CO2 project. Thisis a deep-sea sequestration
project, in saline formations under the ocean floor. So far it has shown that the CO2
has stayed within a well-defined accumulation. The next major sequestration project
is the Weyburn project in Canada. This one is for enhanced oil recovery and would
be a value-added sequestration project.

There are three approaches to the carbon management situation - One approach is use
low carbon fuels, renewables, nuclear and fuel switching. However, energy forecasts
show that fossil fuels are still going to be used in increasing quantities. A second
approach is to improve efficiencies, both on the demand side and the supply side.
Even if we have a 25% reduction in energy input for every unit of industrial output,
we are still going to need CO2 sequestration, approximately 50%, to help stabilise
greenhouse gases. Sequestration of carbon, the third approach, is our best option. We
need all the approaches to affordably meet the energy demand and our environmental
projections.

This dlide shows the worldwide storage capacity. We annually produce 6.5 gigatons
of CO2 on aworldwide basis (this is shown on the left-hand side). Current storage of
CO2 isamost minimal — 6.5 gigatons. This sounds like awhole lot of CO2, but if we
look at the terrestrial, coal seams, depleted oil/gas reservoirs, ard especially saline
reservoirs, the cumulative total of this storage capacity is close to 2000 years. Storage
capacity is shown on the axis on the right-hand side of this chart.

Therole of the CSLF in meeting our challenges. The CSLF is a presidential
initiative, and at a ministerial level seeks solutions to atmospheric Greenhouse Gas
(GHQG) stabilisation. The Charter was signed by 13 countries and the European
Commission on June 25, 2003. South Africa has since signed which increases the
member countries to 14 and the European Commission.

The goals of the CSLF are as follows: facilitate the development of technologies for
CO2 separation, capture, transport, and storage; to spur global adoption of
technologies; identify and address sequestration issues both from a policy and
technical standpoint; international resources will be leveraged through information
sharing and joint participation in projects; and try to focus the world’s best minds on
the most challenging problems.

The CSLF members are shown on this dide. Fourteen countries and the European
Commission are members. South Africa signed soon after June 25, 2003.

Diverse global stakeholders of the CSLF. The CSLF is an organisation of
governments with diverse global stakeholders: government decision makers at
national and local levels; multilateral organisations such as development banks; but
the true stakeholders are industry, academic institutions, non-governmental
organizations and the genera public.
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The structure of the CSLF. We have ministers from member countries demonstrating
the importance of the organization and level of commitment. The CSLF is guided by
two working groups: a Policy Group and Technical Working Group. The policy
group provides direction to the technical group. We have the US as chair of the
policy group, with two co-chairs: one from Italy and Australia. At the inaugural
meeting of the CSLF, two taskforces were created: one task force to develop
mechanisms to input the opinion of stakeholders. And the second taskforce to address
the legal, financial and regulatory issues. Australia has the lead on the legal,
financia, and regulatory issue task force. The technical group is chaired by the
United States with vice-chairs of Norway and Canada. The purpose of the

secretariat’ s office is to administer the CSLF and the procedures, and operations.

The policy group issues that were identified at the inaugural meeting were: national
and international legal and regulatory issues; to attract financing for sequestration
projects; public perceptions and awareness programs; actively involve developing
countries; and participation of stakeholders. Those were the issues that were
identified at the first meeting.

Progress Report. Stakeholder involvement - the chair, Mike Smith, of the Policy
Group, has circulated a plan to include stakeholders. The planisto have a
stakeholder’s advisory panel. The next meeting of the policy group will address the
stakeholder advisory panel. The next item is research and discussion of legal,
regulatory and financial issues. Regulatory issues are being discussed in today’s
meeting at Brisbane, Australia.

The technical group, at their inaugural meeting, came up with the following items: the
need for a comprehensive technology road map to conduct an inventory of R&D
activities of all member countries; to determine key technica obstacles; to idertify
potential multilateral collaboration opportunities; to prioritise potential sequestration
areas requiring additional research; and to develop the CSLF website.

The website is www.cslforum.org. It is operational with more pages becoming
available on aweekly basis, so please check this frequently. We have developed a
database template to send to the member countries for information on their CO2
projects.

Carbon sequestration technology road map. Australia has taken the lead on
developing a country road map for Australia to provide to the leadership forum.
Additionally the Secretariat has developed a draft summary level Roadmap to present
at our next meeting, along with a draft Vision Statement, draft Project
Recommendation Guidelines, as well as a draft database template.

The next meeting. The policy and technical groups are scheduled to meet twice a
year, and the Ministerial meetings will take place every two years. The next meeting
of both the policy and the technical group will bein Pisa, Italy- January 19" through
23'92004. The technical working group will meet on January 20" and 21¥ and the
policy working group will meet on the 21% and 22" There will be one day of overlap
(January 21) between the two group. Australiawill host the next Ministerial meeting
in September 2004 following the World Energy Congress.
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In summary, evidence suggests that atmospheric greenhouse gases are increasing and
this poses potential global climate change concerns. The three options for managing
carbon emissions are: use low carbon fuels, improve efficiencies and sequestration of
carbon. All three options have value but carbon sequestration has the greatest
potential. Meeting these challenges requires global cooperation and a pooling of al
of our resources.

This dlide shows the US's commitment to carbon sequestration. We currently have 60
projects, totalling nore than $100 million dollars. In August of this year, the United
States announced the formation of 7 regional partnerships. These sequestration
partnerships will lay the framework for addressing regulatory issues. We also have
the FutureGen project, which is over $1 billion and will be the first power generation
project, which will have near zero-emissions. It will not only sequester CO2, but will
generate hydrogen.

Contact information on the Carbon Sequestration Leadership Forum should be sent to
the Secretariat who is Ms. Barbara McKee, this dlide has her contact information.
The email address for the Secretariat is cdfsecretariat@hg.doe.gov.

This ends of my presentation, but | would like to make a few comments, on the
regulatory side. Recently our Environmental Protection Agency in the United States
has said that CO2 is not a pollutant governed by our Clean Air Act Amendments. As
such, our EPA does not believe that it currently has the authority to regulate CO2. A
revision to the Clean Air Act Amendmentsor possibly a new Bill for another measure
maybe required to establish this authority. We have several states who havebeen
proceeding to set CO2 emissions standards for power plants. These states are the
state of Washington, Oregon, California, Massachusetts, and New Hampshire. We
have 25 states including Puerto Rico that have begun devel oping greenhouse
reduction plars. | have aready mentioned the 7 regional partnerships that are
investigating and devel oping the framework to potentialy deploy carbon
sequestration technologies. So with that I'd like to conclude my presentation and
open it up for any questions. Thark you very much.

Tania Congtable : Thanks George. Does anybody have any questions of George?

Ben Klaassen: George | would just like some more detail on the document that you
said, | think you said you were preparing it, do you know which one | mean? In
writing that road map summary?

George Lynch The office of the Secretariat believes that presenting a draft Roadmap
to the members for their considerationin Pisa, Italy in Januaryis extremely important.
We believe that a roadmap, at least at summary level, is needed and hope that the
policy committee will provide their approval. We'd like to see away for the
Australian roadmap to influence the draft summary level Roadmap that the Secretariat
has developed. However, timing has no allowed us to integrate the two products.
However, | do not believe draft summary level Roadmap will conflict with the more
detailed country Roadmap that Australian has developed. We hope to present the
draft summary level Roadmap at the technical group meeting and get consensus
during the 20" and 21% and afterwards present it to the policy committee for their
approval. We have a draft Vision Statement that we have devel oped, that we hope to
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present to the policy group. Additionally, we have developed draft Project
Recommendation guidelines. The guidelines are intended to help guide the evaluation
process in deciding whether or not to sponsor a project. The guidelines are very broad
and general. The guidelines could be considered focused at primarily reasons that yo u
would not want to sponsor a project.

George Marsh George, can you tell me how *‘FutureGen'’ is going forward?

George Lynch FutureGen isreal, but once again, its an expensive project that will be
funded on ayearly basis. | think it will be designed and structured in phases. | don’t
think we will see the plant until 2010-2012 timeframe, although it is very important.
Thereisalot for FutureGen that will come out of the Weyburn project. FutureGen
must be built on multiple technologies with much research still remaining and
guestions to be answered from other projects.

George Marsh Will the US run parallel design studies?

George Lynch Yes. We will try and get to FutureGen as quickly as possible; |
believe FutureGen budget is expected to be goproximately $10 million for FY 2004
with a sizable increase for FY 2005.

Tania Constable: Does any body else have any questions? No?

| have one George, and its about the arrangements for the workshop. 1I'm alittle
confused, as my understanding coming out of the Washington workshop, is that there
will be aworkshop in Pisa Italy from the 19" — 22" January, but my understanding
was that there would be a second workshop to pull together and work on the outputs
from Pisa, that would be in late May in Brazil, but | believe that there now isn’t going
to be a second workshop - isthat correct?

George Lynch | think there are discussions for a second workshop meeting after Pisa,
but I'm not sure on the timing and details. | think that it may be impossible o avoid
having another workshop after Pisa.

TaniaConstable: Right, okay, so you're expecting that alot of work will be donein
Pisa on regulation, legal and financial issues?

George Lynch | believe the Secretariat would like to see the Technical Group reach a
consensus on a draft Database Template, draft Vision Statement, draft summary level
Roadmap, and draft Project Recommendation Guidelines. Also, | believe we would
like to have CO2 projects proposed at Pisa. The technical group would also like to
apply the project evaluation guidelines to those CO2 projects and make
recommendations to the policy group. | think the policy group islooking at being
able to prioritise issues, particularly in the legal and regulatory and financial area. We
are looking at approval from the Policy group of the submitted items from the
Technical Group and we're also looking for possible approval from the Policy Group
on recommended projects to sponsor and endorse.

Peter Cook: George that’s afairly full program that you’ ve suggested and some of
those things are going to take a fair amount of work and consideration and is the idea
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that there will be an early circulation of discussion documents? What's going to be
the system now to get consideration going of those?

George Lynch: The Secretariat plans on sending out a package of information to
member countries on December 10, 2003. This package of information will include
documents that we expect to be considered for possible approval in Pisa. That way
everyone will have sufficient time to review before the meetings in Pisa, Italy.
Hopefully any changes that might be required for those documents could be made at
Pisaitself such that approval could still be considered.

Peter Cook: On the question of the technology road map we'll see if we can bring
forward giving you the document in a more draft form and what we were proposing is
that it will be available in provisional form. But, | wasn't aware that there was going
to be a summary road map produced by the Secretariat so | didn’t recognise the need

that you might have for an early view of that, so we'll see what we can do to provide
you with that to build that into your summary road map.

TaniaConstable: Can | just clarify something there George? That summary road
map, is that atechnical summary road map or a policy summary road map, over-
laying onto the technical road map?

George Lynch: At the summary level, we believe the Roadmap is beneficial to both
the Policy and Technical Groups. However, the draft Roadmap is technically oriented
and does not deal with policy issues. | believe the Policy Group will be developing a
Separate roadmap.

TaniaConstable: | might be putting you on the spot here, but what do you think will
be involved in that summary road map as it stands from your point of view?

George Lynch: The draft summary level Roadmap has some major milestone dates in
it regarding when CO2 projects need to be proposed and possibly accepted for
sponsorship in order to meet some of the milestones. | think the CSLF Charter calls
for the CSLF to exist until 2012-2013 timeframe. In order to have sequestration
projects in place in various regions of the world by those dates, we can work
backwards and come up with certain major milestones that the Forum hasto achieve
in order to get there. These documents are general in nature and extremely flexible to
win acceptance.

Stuart Smith: George just on that point, how do you see that selection of sponsorable
projects, relating to the development of the policy and regulatory angle? For
example, will the work on regulation be driven by the particular needs of those
SpoNSor projects?

George Lynch: I’'m not sure. Obviously the needs for those that are doing the projects
on regulation will come first and be the greatest, but I’m not sure on the regulatory
side, asit appears that we will be finding our way as we go. A lot of the issues on the
regulation side may be difficult to identify until we start doing projects.

Tania Constable: Does any one €lse have any questions? Chinado you have any
guestions of George Lynch?
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China: No.

Tania Constable: If there are no other questions, we might take a short break for 15
mins. Thank you very much George for the overview of carbon sequestration and
what’ s happening from your point of view with the next meetings and a status report
on the work being done so far. | apologise as George's presentation was originally
planned as the prelude into today’ s meeting, but given’s Canada s need to go offline
we brought forward those couple of presentations, so we did alter the agenda dlightly
thismorning. So we'll have a break for 15 mins, China, and then come back and
launch into your presentation if that’s okay?

China: That'sokay.
Morning Tea Break 15 minutes

Tania Constable: We will now hear a message from China.

Iltem 5 Presentation — China, Prof. Wu and Assoc. Prof. Liu

China: China’'s government and scientific circlesare highly interested in and attach
importance to carbon sequestration and its potential to mitigate the problems of global
climate change. However, for China as for many other countries how this technology
should actually be applied to climate change is still a new topic. China hopes,
through international communication and cooperation, to further its understanding of
carbon sequestration technology; and to promote research and development of related
technology, especialy study of its economic and technical feasibility. The Chinese
government will support the growth of cooperation in thisfield betweenrelevant
agenciesand countries.

Meanwhile we trust the international community will consider the actual situation and
needs of developing country members; provide essential capital support, technical
assistance and staff training, and, through multiple channels, enhance the economic
and technical capacity for future application of thistechnology on the part of
developing countries.

We propose research on the following technical issues:

- Verifying the long term reliability of carbon sequestration technology (to capture
and store it in several typical geological conditions); to issue CER’s for the carbon
stored by this technology; the verification system should be set up by expertsin
the UNFCCC.

Providing essertia technical verification of thereliability of the technology and
geological conditions of carbon sequestration.

Verifying that methods for measur ing the volume of the stored carbon are
empirically tested and reliable.

Providing long term supervision measures to ensure that the stored carbon doesn’t
leak. The supervision measures must also be empirically tested and reliable.
Compiling relevant information of technology for the separation and collection of
carbon from flue or synthetic gas, including separation processes, technical
parameters, energy cost of separation and collection, cost of carbon emission
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reduction using separation and collection technology and relevant economic
parameters

TaniaConstable: It is good to know China’s focus on sequestration. We are all
struggling at the beginning of the process, looking at the technical/ policy and
international aspects. We want to be comfortable with what we put forward.

Peter Cook: Could you tell us about the project in Shaanxi province? Can you give us
the details on scale, size & timeframes?

China: The project isin cooperation with Canada and looks at using CO2 for
enhanced coal bed methane recover. It uses 15 wells but production is not high
enough for commercial use. There are steel and chemical plantsin the vicinity. We
tried to use CO2 to separate and enhance coal bed methane recovery. Itisvery
technological, the technology is used in the US and Canada.

Item 6 Presentation — Japan, Takashi Ohsumi

Takashi Ohsumi: Today | will talk about the Japanese experience in the last three
years. The Japanese project is very small scale, only proposing to sequester 20 tonnes
of CO2 per day. It iscalled the Nagaoka project, and will run for approximately 1.5
years. The project ison land, it is 20 kilometres north of Tokyo in sandstone, with a
depth of 1.1 kilometres, producing natural gas. It isageologica settling that is well-
defined. We started from this July and it will run for about 500 days

Next | will explain to you about my organisation, RITE. The R&D into CO2
geologica storage started in 2000 and is operated by the Research Institute of
Innovative Technology for the Earth (RITE). METI provides subsidisation for RITE.

The dlide shows the target site for aquifer sequestration in offshore aquifers. .

Japan’ s target for sequestration is offshore because we are mountainous, but thereis
the Japan Trench which is the main active zone for plate movements. Thisiswhy we
selected a small scale project on land to test injection. The site of ongoing test
injection is not regarded as the target site in the implementation phase.

The regulation framework of the test injection is the same as those for the EOR
R&D’sin Japan in the 1990s. Japan has alot of difficulty with research into carbon
sequestration, aswe have aweak oil industry, and therefore we have no options to test
sequestration offshore in the first place.

There are barriers with CO2 pipeline laying in Japan due to legal barriers associated
with laying pipelines adjacent to roads and rivers. CO2 is how being scrubbed at a
plant located 2 kilometers from the injection site with daily capacity of 100 tonnes/
day. There are no regulatory guidelinesin place at all and it takes time to get permits.
Also, as scrubbed CO2 contains Benzene, which contains carbon graphite, it becomes
very expensive to scrub and we cannot ask operators to scrub the benzene asit is
carcinogenic and we do not have the regulation within the laws on mining to deal with
this.
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The RITE field demonstration study is locaed at Nagaoka, which is north of Tokyo
and has a population of 200,000. The siteisonly 3 kilometres away from the city.
Therefore the public awvareness and community acceptance is very important. When
we made the public announcement there was a lot of media coverage. As Japan has
many active fault lines, we have a publication that is publicly available that is a
precise active map of Japan. But we can only trace the fault to 400 metres, so we
don’t know if the fault reaches the target. We have installed a small seismograph to
measure this.

Theinland gas field (on-going operation at 3 kilometres depth) , the injection point isa
saline aquifer with seal layersat 1.1 kilometresdepth. The outcrop is 1 kilometre
away from the site. We therefore had to consult widely with experts on this ‘blank
seismic zon€e', blank meaning dormant. It is hard to know all the many Q&As. We
can only trace faults to 400 metres. So they introduced a small seismic/ monitoring
network.

There are many issues for the site operator to consider and only after 500 days will we
are ableto decide if the siteis still suitable. 1f we did a 100 year smulation, then
there could be public issues. Our datawill be compiled by March 2004. Before
March 2005, we should have the results and the IPCC Specia Report is critica for a
way forward.

Ross Willims. To what extent was the public informed before the project started?

Takashi Ohsumi: There was alot of debate over this issue; we thought it was too
ambitious to tell people too early, so we used the experience of the small scale EOR
projects. The field operations approvals were based on mining laws, particularly
safety. We had no targeted communication strategy, but the local city has a 70 year
tradition as a friend of the oil company, so our main concern was over other people
coming in and complaining. No actua concerns have been raised at the moment.

Ross Willims: Out of the offshore sites identified, how many sit in international
waters?

Takashi Ohsumi: The sites are only 2-3 kilometres away from the shore. They are
within 200 kilometres of the coast, (ie within Japan’s exclusive economic zone), but
the London Convention should be taken account of. May be Japan should start
preparation for the 1995 ratification, and negotiations have already started on this
within the Japanese Government

Peter Cook:The offshore basin on the east side of Japan, is that part of the Japanese
continental shelf?

Takashi Ohsumi: Yes. Almost al of our emissions are sourced from the shore,
matching is a big problem (between source and sink). The Japanese CO2 industrial
market is only 1 million tonnes per year. Coal fired power plants are the major
sources of CO2 but these are in inconvenient sites.

Roger Coogan: Has Japan developed any regulation for selecting sites for
sequestration?
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Takashi Ohsumi: Not yet. There is no government support for a new survey, but we
have good oil and gasdata. Thereis still no established site surveying programs.

TaniaConstable: Thank you for your presentation Mr Ohsumi, it was very useful to
hear Japan’ s experiences. If there are no more questions, then what | suggest is that
we break for one hour from now and come back and move onto to Stuart Smith’s
presentation at that time. Are you happy with that China?

China: Y es, one hour, that’s fine.

Tania Constable: Okay, thank you, we will reconvene in one hour.

Lunch Break 1 hour
ltem 7 Presentation — Australia, Stuart Smith

Stuart Smith: Geosequestration is part of the solution and one that we really need to
explore further, but it does hold considerable potential. But it aso raises considerable
questions. But in Australia, there a number of projects of which we will cover a
couple of them today. And a number of suitable sites have beenidentified for CO2
geosequestration. Our general approach in Australia to issues of geosequestration has
been to form joint partnerships involving industry, government and research
organisations to deal with the policy, regulatory and technical issues.

Australia recognises that it will need to continue to rely heavily on fossil fuels for at
least the next several decades. Sustainable solutions are needed to meet future
greenhouse challenges. Australia needs affordable solutions to address greenhouse
gas emissions from domestic power generation and to manage high levels of carbon
dioxide contained in many of Australia’s offshore gas resources.

Carbon dioxide sequestration has the capacity to provide a practical option to decrease
carbon dioxide emissions to the atmosphere. From a national perspective,
geosequestration is one of a suite of possible technologies under consideration to
enable Australia to meet future greenhouse constraints. For the next few decades at
least, the bulk of base-load electricity is expected to be generated from coal, with
some potential for fuel switching to natural gas. However, this electricity will need to
be generated in an environmentally acceptable manner. Whilst carbon dioxide
sequestration may involve ocean and forest storage, Australian research has indicated
that the geological environment is potentially a major long-term sink for carbon
dioxide and has shown that Australia has a very high potential for cost-effective
geological storage.

Australian coal, oil ard gas industries recognise the potential and value of
geosequestration of carbon dioxide and are working actively in thisarea. The
Australian petroleum industry’ s previous research program for the geological storage
of carbon dioxide (GEODISC) provided arobust technical assessment that has
regionally mapped Australia’ s potential geological storage capabilities and
requirements. GEODISC’ s work is being continued and expanded through the
Cooperative Research Centre for Greenhouse Gas Technologies (CO2CRC). The
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Cooperative Research Centre for Coal in Sustainable Devel opment (CCSD) has been
formed to undertake a life-cycle assessment of the environmental, economic and
socia aspects of coal use with the aim of facilitating the development and use of
sustainabl e coal-based energy technologies. Thiswill incorporate areview of the
financial implications relating to new technologies. In addition, the Australia Coal
Association has developed a partnership with governments, industry and the research
community, aimed at reducing greenhouse gas emissions from coal. This processis
working towards identifying and realising the potential for reducing or eliminating
greenhouse gas emissions through the development of a national plan to scope,
develop and demonstrate near zero emissions coal-based electricity generation.

The Western Australian Government and Curtin University are also looking at a
project on storage.

Australiais aready undertaking work on geosequestration which it can share globally.
We also need to be able to access technol ogies being developed internationally and to
coordinate our own research, development and demonstration experiences with other
nations. Asan isand continent, Australiais less likely than other countries to be
affected by internationa trans-boundary issues. However, Australia's federa
government system, which divides responsibilities and legidative powers between
Commonwealth and State/Territory Governments, raises issues that in some respects
mirror international cross jurisdictional issues.

Australia has a number of potential domestic commercial projects which are in the
planning stages and which incorporate plans for geosequestration.

The proposed Gorgon development will include around 30 offshore development
wells, a pipeline from offshore to Barrow Island, a gas processing facility, a5 million
tonne per annum LNG train in the first stage (around 2008), and a second 5 million
tonne per annum train in the second stage (around 2010). Other options also includea
domestic gas pipeline from Barrow Island to mainland Australia, and a gas to liquids
plant. It isproposed that up to 5 million tonnes per annum of carbon dioxide will be
sequestered in a saline aquifer below Barrow Iland. The initial injection rate is
estimated to be between 2.6 and 4.2 million tonnes per annum of carbon dioxide,
depending on the initial LNG design capacity. The total volume proposed to be
injected over 30+ yearsis about 150 million tonnes of carbon dioxide. The injected
gas composition is primarily carbon dioxide, but may also include small quantities of
hydrocarbons, water, hydrogen sulphide and nitrogen.

The second project that | wanted to cover was the APEL project in Victoria. It
proposes to develop Australias first commercial coa gasification and gas to liquids
project. The plant would produce 52,600 barrels per day of Fischer Tropsch fuel and
about 500MW of surplus power. The plant is required to sequester about 10 million
tonnes per annum of carbon dioxide if it's going to stay within overall emission
targets agreed with the Victorian State government and included as a licence
condition. Asinitialy conceived, the project consists of the following: brown coal
drying and gasification process plant producing clean synthesis gas; synthesis gas
based hydrogen production and purification plant; Fischer Tropsch fuel synthesis
plant; associated waste heat recovery and off gas power plant; and a geosequestration
facility.
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In Australia, we are seeking to develop a policy and regulatory framework that has the
support of the community and encourages increased research and development,
commercialisation and transfer of technology, which will ultimately provide sufficient
certainty for investors and facilitate the development of geological carbon dioxide
sequestration projects in Australia

The domestic framework has a number of objectives. These are to: establish clear
rights, responsibilities and obligations with regard to geosequestration projects,
including property rights. Secondly, consistency across al Australian jurisdictions
where possible and complement any agreed national and international standards and
protocols for the measurement, monitoring and verification of carbon dioxide
emissions abatements. Thirdly, to address public and private costs and benefits, with
issues like who is responsible, where the liability rests, and who owns the CO2 into
the future. The fourth dot point, encourage new technologies and project proposals-
by creating well defined property rights, obligations and protections for potential
project proponents, we think the framework will actually encourage new technologies
and project proposals and that’ s an important aspect of the framework. The other aim
for Australia is consistency with international treaties and conventions to which it isa
signatory and be responsive to the wider international policy and legal environment in
which it must operate.

To reaise these aims, Australia has recently established a domestic Reference Group
to assess, identify and make recommendations leading to the devel opment of
appropriate standards, regulation and, if appropriate, legislation to meet the current
domestic requirements. The Reference Group comprises representatives from
government, industry and research organisations, with the aim of developing a
partnership with all stakeholders. Industry, government and research organisations
have worked closely together, alowing for information dissemination and sharing
between technical and policy specialists. Significantly, policy and technical analysis
is developing in parallel, which will ultimately provide comprehensive and realistic
approaches to geosequestration.

To move forward on developing a domestic framework, the Reference Group has
agreed to assess the range of regulatory issues and legislative options that Australia
faces by:

- Developing [and implementing] requirements for identifying and prioritising
potential legislative and regulatory objectives and impediments to carbon dioxide
geoseguestration in Australia;
utilising, building on or refining, established regulatory processes wherever
appropriate;
reporting to the appropriate Commonwealth and State governments, agencies and
committees to seek input and agreement on priorities and goals; and
contributing to developing an Australian position for the CSLF Policy Working
Group meeting in January 2004.

The Reference Group developed alist of key issues and priorities to be addressed in
establishing a domestic approach to geosequestration. Through case studies, the
Reference Group has commenced the development of a focussed work program,
including priorities, timeframe and responsibilities for the group. It is anticipated that
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from this, reaktime regulatory priorities will be identified alongside the identification
of areas of carbon dioxide geosequestration that are and are not covered by existing
legidation in Australia and internationa obligations.

The result of these processes will be the identification of a set of principles, in the
form of desirable characteristics of a carbon dioxide geosequestration policy and
regulatory regime, to provide clear rights, responsibilities and obligations.

The Working Group has determined that there are many areas of overlap between the
two Australian projects mentioned above in relation to carbon dioxide injection and
storage. Existing legidation, particularly in the areas of oil and gas, mineral
extraction, environment and safety may provide a framework to build on when
developing new regulations for geosequestration of carbon dioxide.

The existing regulations that we have in Australia go afair way to providing a
framework, but there is further work that needs to be done. To date the domestic
groups that are looking at the issues have come up with eight areas that we think need
to be addressed more fully: 1. Ownership/ Property Rights; 2. Liability; 3.
Environmental Issues; 4. Authorisation and Compliance;5. Monitoring and
Verification; 6. Transportation; 7. Cross-jurisdictional issues; and 8. Financial.

Austraiais actively considering the regulatory arrangements needed for
geosequestration. We have given some thought to the issues and processes involved,
both within Australia and internationally. In thisway, Australia has the potential to
provide input into international discussion on regulatory and legal issues associated
with geosequestration.

In addition, carbon dioxide has been successfully transported and re-injected for many
yearsin other parts of the world, both for enhanced oil recovery and for disposal of
‘acid gas', under existing oil and gas regulations, for example, in the USA, Canada
and Norway. The experiences and observations of these countries may provide a
basis for developing a consistent and comprehensive approach to interrational
standards and protocols.

The International Energy Agency Working Party On Fossil Fuelsin its May 2002
Technology Status Report on Zero Emissions Technology, found that there is no legal
framework for carbon dioxide sequestration projects and that at some point the range
of legal issues including liability issues, licensing and leakages will need to be
addressed. The report noted that it would be rare for control of the carbon dioxide
source and carbon dioxide storage site would rest with the same legal entity, resulting
in significant land owner and royalty rights. The report also highlighted some of the
legal obstacles to ocean sequestration of carbon dioxide.

The Intergovernmental Panel on Climate Change (IPCC) is undertaking work on
regulation, with areport due in 2005. Regulatory issues and potential protocols for
carbon dioxide capture and storage should be developed and provided to the IPCC
process to facilitate consistency across international jurisdictions. However, it should

also be roted that the IPCC will undertake this assessment over atwo year period
from 2003-2005.
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The last point on that dlide, the CSLF policy & technical road maps, we' ve talked
about this a bit earlier in the day, Australid s in the process of developing aroad map
and Peter’s mentioned it a couple of times this morning about some of the progress
they are making there. We think that will be a useful tool for the international body.
I’ll rap it up there and field any questions people might have.

Tania Constable: Thanks very much Stuart, I'll open it up for questions now. Does
anybody have any questions of Stuart Smith?

George Lynch: | have one Stuart. We're can | get more information on the Gorgon
and APEL projects?

Stuart Smith: We can send you what information we' ve got, at this stage its pretty
early days on information that’s available. But, | mentioned on the gas side, in WA
we're currently doing a study with Curtin University and Chevron Texaco, thereisa
draft paper that they’ ve put together ard that’ s expected to be presented early next
year. We'll be able to send you a copy of that. And then aso afollow-up study
which I'll also just mention now and | chair the domestic WG and the information
from those studies will be feed into the CSLF. The APEL project informationin
relation to your question is being put together by the Secretariat and will feed into the
CSLF aswell. But we can certainly distribute what information we have.

Peter Cook: | can add to that. There's quite a useful two page summary of the Gorgon
project on the |EA greenhouse gas website, along with 2-page summary on Snohvit
and Sleipner. There's one another point | would like to make, seeing as we' ve got
China on the other end of the line, is that the issue of Gorgon is more than passing
interest to some of the Chinese interests, because a recent memorandum that was
signed between a major Chinese organisation and Chevron Texaco. So you
potentially have a commercial project and the sequestration element.

Tania Constable: Okay are there any other questions for Stuart Smith? No? Thanks
Stuart, we might at this stage then move onto to the next presentation. Peter Cook is
from one of our cooperative research centres (CRC), the CRC for greenhouse gas.
And he's going to gve us an overview of where he got to carbon sequestration in
Australia and his involvement in the technical group. So, I'll hand over to Peter.

[ltem 8 Presentation — Australia— Technical, Dr Peter Cook

Peter Cook: Thank you, Tania. | on fairly short notice threw a few dlides together and
| think you’ ve received some of those. Before going through the dlides, let me make a
few introductory comments. Asyou may or may not know, Australia over the last
few years has undertaken a regiona assessment of CO2 storage potential, so we have
pretty good numbers for that. And the reason why we're able to embark on that
program, is because we have a very good national geological database and that
provided an excellent starting point for us, as data was avail able and they were under
uniform standards and so on. That’s a very important lesson | think, for anybody
starting on this sort of exercise, the need to have those sorts of national databases.

So, moving on from that, what we' ve been doing in recent months, having completed
that regional assessment is that we're now looking in some detail at specific sites and
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learning how to characterise those sites in order to best understand their storage
potential in some detail and we' ve actually been doing that mainly in Queendand,
which isin the north eastern part of Australia and linking it to various potential power
projects. So that’s an on going exercise now, looking in some detail at some possible
sites. But, we're aso doing studies of ‘induced seismicity’, in other words, seismic
activity resulting from the injection of CO2 and we're doing that in conjunction with
the carbon capture program and that’ s been quite an important part of what we do.

We ve also started a new program looking at deep faunas, and the impact of CO2 on
deep faunas. These are faunas that are down at depths of 1000 metres and more.
That's fairly new work and not alot of that is going on at the present time. We also
have built new facilities for monitoring the injection of carbon dioxide and a better
understanding of what is the impact on the seismic profiles you get and you recall
from some of the earlier discussions, that one of the ways you can determine where
the carbon dioxide s, is by using seismic profiles. So, we have been doing quite a bit
of work on that. Along with this aso iswork on risk management and verification.
So, al of those are some of the strands of the work that we are doing.

Separately, but related to that we also have a large program which we initiated just a
few months ago, on CO2 separation and that’ s looking at a whole range of separation
options to solvents, membranes and things like zeolites, what's called cryogenic
methods, where you freeze out the CO2. So we are looking at arange of those. One
of the important points | want to make about al that is that a very important el ement
of what we do isto summarise and learn from what is happening internationally. All
the way through we try and make sure that we don’'t re- invent the whedl.

**India joined the meeting via teleconference**

A couple of other points I’d like to make, before discussing the road mapping
exercise, isthat in our work, we're really only looking at geological storage, we're not
looking at ocean storage at al. We do have alittle bit of work underway on mineral
storage. But, ocean storage is not on our agenda.

Let me just now briefly turn to afew of these dides that I’ ve got to show. Okay, I'll
just now briefly describe now each of these so that our colleagues are not too
disadvantaged by not being able to see anything. There are really three stages that we
identified here in the road mapping exercise. Level 1isredly the R&D, and that’s
relatively something we can define on the basis of what we' re going to be doing in the
next ten years and beyond. Next, we're looking at demonstration and commercial
projects and for the most part you're looking at ten years or more ahead, and then
what we've got in level 3, which we've called advance systems here and so we're
looking at those three stages in terms of defining the road map and we're not just
dealing with these things in a sequential manner, we're actually dealing with them in
pardlel. You're actually using where you want to be in 30 years time to define what
you're going to be doing in the next few years.

There is awhole range of ways of doing these exercises, and I’m not suggesting this

isthe way it has to be done. The way we did it, is using what’s called a Functional
Analysis System Technique (FAST), which is basically the concept of establishing

boundaries for “value engineering”. This evaluates opportunities and puts a dollar
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cost and also looks at the value on them. In this case we were helped by Chevron
Texaco staff who used this technique in their technology road mapping exercise, it
could have just as easily been one of the other companies. Then we brought in alarge
number of people for this exercise. The purpose of thisinitial exercise was to provide
avisua map of the functional steps in the road mapping process - how do you
actually store carbon dioxide? And then you work back through that and you find the
key stepsin that. That includes compress it, you define your sites, you monitor it and
so on - in other words, you define a whole series of steps that have to be addressed
prior to the road mapping exercise.

And then what we did, we went through an exercise of reviewing other road mapping
exercises and | can't stress that enough, we' re not saying, thisis the only way to go,
we learrt from other road mapping exercises, the DOE road map, exercises
undertaken by other industries and so on. And then we went through that
brainstorming exercise, where you essentially got a dump of ideas, issues,
technologies, problems and interesting thingsto do. So, in summary, the rank of
thingsisto review what’s gone before, you brainstorm ideas, you identify the
important ideas, you compile those, you prioritise, you determine who's going to do
what. That's really what we're doing as part of the exercise for the technology road

map.

The next dide, which islabelled Level 1 road map, is merely an indication of the
complexity of this sort of exercise, because each one of those lines which you can't
see there represents an idea. There are literally hundreds of those idess.

I’ve gone to the next dide now and thisis an indication of just a small part of that and
the way that we capture the ideas. Thisisjust a part of the technology road map
where you just lift out a detailed idea and in this case we're talking about a thing
called pressure swing absorption. These are ideas for actually separating out carbon
dioxide. So, in other words, we've literally captured hundreds of ideas and thoughts
in this exercise.

Just carrying onto the next slide and then what we do is what’s called a technology
assessment. We've done thisin this case for CO2 capture, but you can do the same
thing for CO2 storage aswell. You look at its relative importance now, in the future,
the competitive impact - and when | say competitive, we' re doing that because we're
taking an industry-based approach here and it looking at what’ s the impact on that
industry. Then finally we look at what is the maturity of the technology.

If we go now to the next dide, thisismerely to give you an indication of the sort of
detail that is captured by this exercise. And you'll see it starts off with headings that
say, technology, relative importance, competitive impact, competitive position,
maturity. Interms of maturity, it then says growth or mature or embryonic, in other
words it's saying where they are in terms of a developmental trail. So thisis the way
we go about the technology road mapping exercise. | should mention that it has
involved a great many organisations, probably about 130 peoplein al, plus we' ve
drawn in people from other countries aswell. So, it’s very much across organisations,
across disciplines and across countries.
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Just go onto the next slide now, in this one, we're looking at the next level ard thisis
where there’' s another organisation involved and thisis Coa 21. It's part of the
nationa development of the technology road mapping exercise, which we' ve gone
through over the last few months. So thisis a very important part of the road mapping
exercisetoo. You'll seethis one says level 2 technology building blocks. Here, we're
looking at technologies that enable significantly higher efficiency and lower CO2
emissions in coal-based power generation, technologies that enable a future transition
to hydrogen based energy systems, technologies that enable economic CO2 capture—
the path to near zero emissions, and then technologies that enable the safe and reliable
storage of CO2 or geosequestration. Those are some of the things that we're looking
for as part of this next level up. In other words, we' ve gone from the considerable
detail that we've got in level 1 now, to level 2 where we're looking at much broader
scale stuff.

Y ou can see here the sort of things that came out of that exercise, this says
demonstration projects and as part of the level 2 exercise, we saw the need for alist of
priorities for Australia. IGCC for black coal, IGCC for brown coa (we have very
large lignite deposits, so that’s why that is an important element of the national
approach to this technology road mapping exercise), oxyfuel combustion is another
one, ultra clean coa technology, an additional one, which is lignite dewatering and
drying (again that’s a national priority, it doesn’t necessarily trandate to all countries,
but it's one that is significant to Australia because we have large lignite deposits, but
they’re relatively young and they’re relatively wet). And then under that we' ve got
carbon capture and storage, and you'll see that for most of those technologies that
we' ve got there - IGCC, oxyfuel, and ultra clean coa. Geosequestration is seen as an
essential component of zero emission technology. So, what we do then iswe've
looked also at the timing as part of this exercise.

If we go onto the next dlide, the schedules of a number of major projects, probable
projects and potential projects. What we've done there is focus in particular on
sequestration sides of things and looked at ones that are particularly relevant to
Augtrdia So, for instance, its starts off, with what you can see there as called pilot
USA, and that means pilot projects, small-scale pilot projects and the one that we're
getting involved in there is called the Frio project, which is on the Gulf Coast of the
United States. We are then proposing that there should be some small-scale projects
in Australia, one which relates to oil and gas, one which relates to coal. In addition to
that we have proposals for what' s called a demonstration IGCC, a small-scale,
approximately 656MW, which would maybe generate about 100,000 tonnes/ year.

And that would also provide us with an excellent opportunity to demonstrate
particularly storage technologies. We're aso looking at things like oxyfuels and UCC
in that same sort of framework. But, here its just showing you the demonstration
project on the basis of IGCC. And then the Gorgon project which is very much a
commercia project, which Stuart mentioned earlier, we can see that there are great
lessons which can be learnt from that, but we have to aso recognise it is a commercia
project. And then further down the line, you have commercia projects, such as the
APEL project, we don’t know what the timing of that one will be, but this all fitsin to
the technology road mapping exercise that attempts to put it into atimescale as well.
Then of course, we do have things like large-scale IGCC, and then at the bottom of
the diagram you' | see we' ve got FutureGen coming in at that stage (this was based on
the preliminary proposal on FutureGer) coming in with the first sequestration in about

29



2009. That may have dipped | gather alittle bit, but maybe it will be 2010, 2011. So,
the important message here is that as part of the Australian technology road mapping
exercise, we see the need very much to step outside of Australia, and look at some of
the other opportunities that are out there.

The next stage redlly is the more speculative stage, when you're going for that 30 year
plus timescale, where you’ re talking about the hydrogen economy. There are 6 points
in this pathway: application of CO2 capture and storage technologies (that’ s the stage
we're talking about now), zero emissions electricity generation from fossil fuels. And
then you move to production of commercial quantities of hydrogen from fossil fuels,
development of hydrogen infrastructure, wide scale application of hydrogen as an
energy carrier for power and transport, and finally production of commercial
quantities of hydrogen from renewable energy. Now, quite frankly, that last one is
very much further off than 30 years. Maybe you're talking 50 years, maybe longer -
it's going to be along time coming. But, nonetheless, we think its entirely
appropriate to look at the full- scale of options.

In the final dlide, thisis shownin what isafairly complex sort of slide, but its trying
to illustrate the progress towards the hydrogen economy and thisisthislevel 3inthe
technology road mapping exercise. What we've started to do there is look at some of
the dements that are contributing, in fact, already right above that dide, before 2003,
you’ ve got things such as Sleipner and Weyburn coming in there, of course, we're
building on those. | haven’'t shown those, I’ ve started this at 2003 and then you start
having things such as the post carbon capture projects the Teapot Dome project in the
United States, demonstration gasifiers and then you’ ve got commercia projects like
In Salah, and Snohvit. One of the other points | want to make from this diagram,
you'll see that you' ve got two words - one is commercia projects and research
projects on the other part of the diagram, that have to run in parallel, because those
two things have to go in paralel. You do have to have commercial projects and
research projects running in parale if you're going to maximise the benefits over the
next 20-30 years from thiswork. So you'll see there are key elements in there and
community acceptance of geosequestration is seen as a very important e ement and
we' re aiming at getting that in anywhere from 2006-2012. Y ou’ve then got effective
integration of CO2 capture and storage as another key element in this pathway.
We're seeing that as being around about 2012- 2017. Moving to zero-emission
eectricity on a fully-commercia scale by 2020. And then by 2030 increased
hydrogen use. So, in other words, we're not actually saying you're going to have a
full hydrogen economy by 2030, but provides you with a pathway towardsit, and
coming in along that pathway, are a whole range of things: improved fuel cells;
improved hydrogen distribution systems; improved renewable energy; artificial
photosynthesis. All of those sorts of things are going to be in there, along that
pathway. So, that’sreally where we' ve got to at the present time in terms of defining
the way forward on this technology road mapping and this is the sort of thing that we
will be presenting at the meeting in Pisa. | think that’s all I’ ve got to say.

TaniaConstable: Thanks Peter, I’'m very conscious of time. Okay, India, it might be
an opportunity for you now, to go over some of the issues facing India. Do you want
to go over those issues for 5-10 minutes?

India: Yes, okay.
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[tem 9 Presentation — Message from India

India: Indiais a member of the CSLF and is keen to get all the information. We have
not yet started working on regulatory issues. We are working on technology tracking
in the following areas — pre-combustion carbon capture, verification and monitoring,
pre-combustion coal gasification and CO2 sequestration. Thirdly, we are
participating in the 275 MW research initiative with the US.

Message provided by Mr Ashwini Snha (via email):

National Thermal Power Corporation Ltd. (NTPC) is the largest power utility in India
with an installed capacity of over 21000 MW and it is expected that by 2017 we
would be touching 56000 MW. NTPC is seriously interested in participating in the
Carbon Sequestration Leadership Forum. Following thrust areas have been presently
identified by NTPC in this respect:

1. Technology Tracking
i) Post combustion Capture
i) Pre Combustion Capture
iii) Various Sequestration Process
iv) Measurement, Monitoring and Verification Techniques.

2. Collaborative research
i) Precombustion - Coal gasification, Gas clean up and CO2 capture -
Process/Techniques
i) CO2 Sequestration
- Interrestrial eco-system
- Through Injection of CO2 in abandoned coal mines which have high
potential for CBM, to increase Coal Bed Methane yield.
iii) Active participation in the 1 billion US $, 275 MW integrated, Carbon
Sequestration and Hydrogen Research initiative with zero emission of
pollutants, proposed by the US Govt. for development by 2012.

Tania Congtable: Thank you very much for that.

Item 10 Discussion of Key | ssues

Tania Congtable : We might now move onto a round table discussion of some of the
priority areas we will need to address in the context of writing a regulation paper for
the workshop that will be held in January. What I’ m proposing to do now is that now
that we' ve had presentations from countries is to look at the main issues coming out
of those presentations. Keeping in mind that these will not be the issues that are
necessarily presented at the meeting in January and there will be an exercise at the
meeting in January where a prioritisation of the regulatory, legal and financial issues
will take place at that meeting. But, it’s useful from our point of view today, so that
we can make sure that we emphasise those issues in a paper that we're putting
forward.

What | plan to do after that is to identify where the expertise is on some of the issues
and who can provide that sort of information and input into the paper. We've got a
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very short time frame of about 4 weeks to write this paper and | want to make sure
that it is as good as we can possibly get it leading into that January workshop.

We have a dide up on four areas, using the life cycle approach based on the Canadian
paper. Regulatory issues need to be considered from four points of view:
pre-injection, injection, pre-abandonment phase and post abandonment phase. What
I’d like to do now is identify some of the major issues sitting under each of those
areasin the life cycle. So that we can frame ou paper around those issues and any
general things that need to be addressed at the end of the paper | will also be making
sure that we have atable of every country’s issues on regulation and see where they
have got to. | would like to open it up to the floor now to talk about some of the
issues under the pre-injection phase. Basically, if you can identify some the major
issues from your point of view coming out of today’ s meeting.

Pre-injection phase
George Marsh: Site selection is one of the very first issues that comes to mind.

George Lynch: | think I’d go along with that, we would have environmental
assessment and standards; facility siting.

George Marsh There are adso health and safety considerations, particularly if it isin
densely populated areas.

George Lynch We need to remember that the pre-injection phase is aso about the
source, and it can a so be the separation and capture part of the project.

Peter Cook : One of the things, | think, is to ensure that there is the right match
between the source and the sink — by that | mean, either you're looking to store 1
million tonnes of CO2 or you're looking to store 100 million tonnes of CO2; that has
amajor impact on the characteristic of the site. There is not perfect matching between
source and sink. Also risk assessment process, there is no single agreed method for
CO2 risk assessment, but there are common elements. Risk assessment is avery
important part of this process and this pre-injection phase.

Ben Klaassen: | think this is about what governments need to do to regulate, rather
than about industry.

Ross Willims: A couple of other issues, arising out of Stuart’s presentation were the
issues of ownership and property rights; liability; transportation. These are also
important in the pre-injection phase.

Stuart Smith: Thisis certainly something that the coal industry association here in
Australia has been raising and something that needs to be addressed. APPEA has also
raised transportation issues as requiring regulatory intervention; source, transmission
and sinks.

George Marsh | think we need to set a framework for the whole process to
abandonment. We need to distinguish between slow leakage and rapid leakage, for

example, dow leakage rates in India— the IEA GHG program. We aso need to know
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what the impact on water is. Thisis different depending on whether it isalow or high
density population area. We need to build up our knowledge base. Failure of bore
holes — there would need to be some standards set on capping. There are a whole set
of issues around this.

Ben Klaassen: | think you're right George. | think the things that a project proponent
will initially need to have are property rights and certainty. All governments have
established processes for evaluating proposals. We need to equip the processes we
aready have with the knowledge to regulate. How the development of protocols and
standards for selection, monitoring and verification is a precursor to so many other
things— public acceptance, international fora, regulatory approval.

Tania Constable: So are we suggesting that we use the Australian list as a precursor to
all of those things?

George Marsht Yes, it isbasically a systems analysis and then we need to subdivide
these into: integrity — seismic, damage to cap rock, seismology; health and safety.

George Lynch Let me ask a question, would carbon trading be considered a
regulatory issue and if so would it go under the pre-injection phase?

George Marsh The way | seeiit is that carbon trading would be a driver for
sequestration regulation because it would be clearing for standards for verification.

Peter Cook: Thisis part of the fisca regime, dong with tax, it is not a pre-requisite.

Stuart Smith: Any regulatory arrangemerts should accommodate a carbon trading
system. It should be a guide.

Roger Cogan: It isvery important for Europe for example, to have a carbon
accounting system.

Ross Willims: Individual countries can bolt on the side, but thisis not the main issue
for CSLF.

Peter Cook : This is something that we' ve been looking at under the technology road
mapping exercise. We have looked at which items we really need, because we can’t
do everything, and we have been looking at which ones fit into an existing regime —
there are very few areas where we need something new.

George Lynch: I’ ve a question as to whether or not some of those are regulatory
issues? | think of liability and think that it's more a legal issue or afinancia issue. |
could look at property rights and say the same thing. So, do we consider all of these
regulatory issues? | also see other regulatory issues which we don’t have, like the
Law of the Sea, the London Convention and the Protocol and OSPAR which is not up
there, should they be?

George Marsht | agree there is amix there, for example, CO2 pipelines, just enhance
existing health and safety regulations, whereas the repository aspect is a new thing, so
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maybe need a new regime. For example in the UK would we have to modify pipeline
regulation to cover CO2?

Ben Klaassen: What we' ve got here is a list that has a combination of different types
of things. We need to prioritise but the question is how do you do it? Should CSLF
road maps determine priorities and be project driven?

Tania Congtable: | think that, any protocols developed will need to be flexible enough
to alow for avariety of different projects. A lot still needs to be done on prioritising
projects. We need a comprehensive study of many of these issues and need to
identify 4-5 key issues.

George Lynch The Technical Group tried to prioritise some of our technical issues
and we did that on timeframes - we did it on 6 months or less, 6 — 15 months and
issues that were more than 15 months, and we prioritised them into which issue they
fell. From there we proceeded to try to do studies and analysis based on which
timeframe they are in, for example, if they were under 6 months we tried to have them
prepared for the Pisameeting. | don’'t know whether that kind of prioritisation of
policy issues would work? | can see that alot of them would be that we want the
answers al now.

Tania Congtable: | think that we need to look at existing versus new regulation and
this needs to be looked at very quickly.

Ross Willims: Tania, whatever list we come up with, what is the process for the paper
for Italy? Do we ask other countries what jurisdictions have now and gaps and how
intend to address this?

Tania Congtable : Yes, that was my thinking that we need to brainstorm before Italy.

Peter Cook : Can | go back to acomment earlier? | think we need to recognise the
different types of projects —there is a particular group of projects that we need to look
at in particular and that are the pilot/ demonstration projects. | think that the view
from the CSLF was that pilot projects should be able to go ahead without too onerous
regulation. This could then provide the basis for regulation. | think that if we can get
the backing of an international body like the CSLF this will increase the credibility for
pilot projects. So if we could have the differentiation between R& D projects and
large-scale projects, | think this would be something to consider.

Tania Congtable: Okay, so flexibility in the R& D process.

Ross Willims: Thereality isthere are both pilot and large scale projects.

George Marsh There is no way a demonstration project can short circuit the
regulatory process. If something went wrong this would kill the whole process, and
why they are more expensive, because they have to go through hurdles which makes
projects following more commercial.

George Lynch In the US we have different regulations relating to R& D projects and
commercial projects. There are alot of regulations that are waived depending on the
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sizeof the project and the area. The other thing we have in the US is our regulators
rely on industry to help them to identify the gaps and can make the recommendations
which are needed. One thing | might propose we do is we could identify maybe three
case studies, maybe a small scale pilot project, a demonstration project, or alarge
commercial project. We could make the studies different types of CO2 technologies
and we could take those case studies and essentially say that we were siting in
particular member countries and then identify what regulatory analysis came out of
those to identify where short comings may be. Maybe that’s a good way to get over
the issue of whether it’s aresearch project or alarger scale and just identify various
case studies and maybe that would be our effort here, is to maybe come up with what
those case studies should be and then we could go forward in January with some kind
of a study to identify the short-comings.

Tania Congtable: Okay, so | think we also need amix of coal, oil and gas projects.

Ross Willims: | suggest we use live projects. When writing to other countries we
could ask countries where their regulation is up to.

(Chinawent off line at 3:05pm)

George Marsh There are some generic issues in looking at the regulation on how it
can be handled.

Tania Congable: So, we've basically got some issues that need to be addressed. |
think flexibility on regulation in the context of the research and development phase is
the large-scale - and that’ s something that needs to be addressed and we could do that
through a case study basis. | think that’s a great idea going into the workshop for
January. But we need to come back and identify what are the issues that need to be
addressed, it doesn’t matter where they are, they might be general, they might be very
specific and then we could fit them to a scenario, to each of the case studies at the end
of the day.

So, can we come back to where we got to on general issues for regulation, we' ve got
pre-injection and we' ve got a large list there now. Do we have most things under
broad headings identified there or do we want to add some more to the pre injection
phase? So we got to systems analysis, making sure that we had knowledge on a
number of different factors, site selection, environmental assessment, facility siting
and permits, location and matching, risk assessment, ownership of property rights,
liability and some of those things will drop out at the end of the day, depending on
whether we saw them as magjor issues on regulation. They might be sitting in the
paper, but sitting under things like alegal framework or a financia framework and
those things still have to be addressed. We'll specifically just concentrate on
regulation, but we'll be looking to George Marsh to lead us through at a later stage on
the international legal issues. That's an important factor. So have we got as much as
we want to have under the pre-injection phase, or are there other issues that you want
to put in there or just general issues up top?

George Marsht | think, from the UK’s point of view, we would find it very useful to

understand the regulatory framework you’ re applying to the demonstrations and how
much this reflects the regulatory regime for the longer term.
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Peter Cook : Its important to ensure we see things like Gorgon, not as demonstration
projects, they are fully- fledged commercial projects.

Stuart Smith: On Gorgon, there are issues like liability, legal and regulatory issues.

Y ou sit down with the Gorgon joint-venture partners and they say if liability isn’t
resolved then this will break the project as they feel they will be liable for the CO2
into 30 or 100 years in the future. Next year they have environmental approvals that
could break the project. We need to be able to say, for example on liability, that it
will rest with Commonwealth or State government after 10 years, and this will be the
approach, and then Gorgon moves on to another issue, with the details to be worked
out later on. It's not just that the Governments need to work this out with industry
either, the Federal and State Governments need to work it out amongst themselves as
well. In summary, some of these issues we need to resolve at a broad level, to give
sufficient direction to companies, so that they can have the confidence to go ahead,
knowing that they have a reasonable understanding of what they’ re opening
themselves up to. Are they going to be liable - yes or no? If there's a possibility that
the answer’ s yes, they're liable if the CO2 escapes within 5 years or 10 years, but
beyond that it's a Government responsibility. They know what they’ re dealing with,
they don’t need to know the details, and they can go ahead with their investment
plans. But, if we're saying that we don’t know who is going to be liable then I’d be
reluctant to invest myself.

Injection phase

Tania Congtable: Do we want to move onto the next stage then - the injection phase?

Peter Cook : If we want to stick with those headings, then one way of tackling it, one
of the really key issues under injection, is can we do it safely, the second key issueis
does it have any impact — environment, reservoirs etc; will it leak? Then when we
come to the pre-abandonment phase, it really is safety and the impact. The
fundamental question that people always ask at that stage is will it leak? In terms of
post abandonment again it’s a question of will it leak; and then the whole issue of
liability and responsibility. So that’s pretty much as minimalist as you can get | think.
Y ou can then build that up into regulations.

George Lyncht Well, let me ask, will the injection phase include transportation of the
CO2? Because you have regulatory issues regarding pipelines and different things of
this nature, say from a power facility to your sink.

Peter Cook : In terms of regulation it isitself anissue. | think probably we should be a
separate heading. Because you have a very different regime for sub-surface
engineering issues, as opposed to surface engineering issues. The regulation, such as
pipeline regulation is a separate issue.

George Marsht | actualy struggle with those headings because while they’ re a useful
way of looking through this, you need answers to al of them before we start. So, its

not sequential in any way. So, | don't find it useful. But | think that realy | agree
with Peter, you can talk about the risks associated with sequestration, but there’ s the

consequences with these risks, and there's who owns the risks and these risks might
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be financial, environmental etc. But if you look at an overall project to describe the
events or risks that are being considered and evaluate the size of the consequence,
then attribute responsibility. If you did that for the capture, the transport, the
injection, closure and post-closure, then we' d have a framework of risk,
consequences, and ownership through the chain of processes.

Tania Constable: Okay, that sounds like a good framework. Does anyone want to add
anything to that sort of framework? Do you want to discuss anything, to look at the
issues that fit within those?

George Marsht | seeit as ajob which sort of populates that framework with the
issues, then we work out which ones we need to look at.

Tania Constable: Do we want to have a go at that this afterroon? We have an hour
before we have to finish up. Alright, well at this stage we' ve got a paper to do,
Australiais preparing this paper but we will need to have input from a variety of
different countries and all countries at the end of the day. But, | just want to get the
maximum benefit out of this paper and make it more than just Australia writing this
paper. Do we have any volunteers from within the group? The headings are done for
Australia, but we can’t assume other countries are where we are, for example Indiais
at apreliminary stage.

Ben Klaassen: | think the methodology or approach should go beyond genera
discussion. Theissue redly is how we propose to tackle them.

George Lynch What is the purpose of the paper?

Ross Willims: What do we want to get out of Italy —agreement on priorities and
agreement on case studies which alow them to tackle issues? So, the purpose of the
paper isto align those issues and helps to ensure that people are as well-informed as
possible on those issues for Italy.

Stuart Smith: So everyone is working from the same list of issues in the order of
priorities.

George Marsh | think we need a common understanding on what we mean by
regulation, some sort of definition on the range of regulation that has relevance and
then some common understanding as to which bits are covered by existing regulation.
As well as what areas the Policy Working Group needs to focus on.

George Lynch It might well be that particular jurisdictions have first break on those
regulatory arrangements on particular sets of issues. | would think for Italy, what we
would need is alisting of the issues that we said, we're aware of al of these issues,
but | think what we ultimately need is the whole purpose of identifying the issues ard
everything is to try and get into the regulatory gaps that exist. What we need to do is
to have a proposal ready or recommendation ready for the Policy Group on how to
address issues, how to investigate them, how do we identify the gaps that exist, how
are we going to do that?
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Ross Willims: The approach | suggest is that we need an understanding of what
countries have now, i.e. the starting point is a decent trawl around jurisdictions of
what already exists.

Ben Klaassen: Would it be naive to suggest a questionnaire or a survey of countries?
We're pretty sure about the sorts of issues, would it be worthwhile doing up
something which said: do you have a regime that can handle the pipeline
transportation of CO2? Do you have aview on liability?

Stuart Smith: | doubt we could do this before Italy. If you look at Australia, we
wouldn’t just be asking the Commonwealth, you' d be asking every State and
Territory as well and we're reasonably advanced. You're looking at some of these
issues for some of these other countries its not just their central governments, its their
provincial governments as well and to have all that survey done promptly and in a
form that would be something useful by January is too ambitious.

Peter Cook : | understand that the papers for the January meeting are due to the
Secretariat by mid-December.

Stuart Smith: It would be great if we could, but | think it’s a bit ambitious.

Tania Congtable: | think that Stuart is right, we would be biting off too much in a
short timeframe. If we can get countries to go through the process at a broad-level
we will be doing well.

Peter Cook : Maybe for the January meeting we could seek agreement to fill in the
guestionnaire and develop concepts for the questionnaire and devel op questions for
the questions and make a start before Italy.

George Marsht Taniado you mind if | draw atable on the board? | just want to test
whether this idea would work, because al I’m envisaging is a framework.

Event I mpact Owner Existing
regulation
Capture Leakage Safety/ Operator Yes
Environment
Transport
I njection
Post-closure

Under each of these headings, you can cover capture, transport, injection and post-
closure. And then you populate that by saying an event under capture could be
leakage and the impacts might be safety, environment, and the owner would clearly
be the operator and in this case | would clearly state that the regulations already exist.
So that’s my vision of how this would work, the key with this, is there would be a
long list that you could put down there and try and think about the consequences of
some of the events. But we would then have a framework to work in. And also a
framework to put together a questionnaire.
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Peter Cook : | think that you would need to define what you mean by some of these
terms. For example, injection — are you talking about the injection process, or are you
talking about the injection/storage process, because there' s quite a significant
differencethere.

George Marsh Yes | agree, it's aframework with afew illustrations to take along to
[taly in January and then if the overall group signs up to it, then we can come up with
further definitions.

Tania Congtable : | think we' d have to cover off the broader headings that we ve gone
through, at least from an Australian point of view. | hope there' s agreement to the
table approach? | think that we do need to do this sort of thing. We'll put it together,
there's no problem with that, but what | would suggest is that it comes out to this
smaller group, before it goes out to the broader group. So, with that, wecan doitina
reasonably quick timeframe. So if we then look at what we have prepared and then
put it out to the broader group, then we can probably have something good to put out
to the broader group. Are there any other issues that we need to talk about this
afternoon the overlay of the legal issues, the broader international legal issues? We
have them down as a general issue to consider from each country’s point of view. Do
we need to address them this afternoon or we take them to another workshop? Or
should we be including them in this?

George Marsh Looking at the offshore, what | think is important before we move
forward on the legal issuesis aneed to start this kind of regulatory framework,
because it's a key step within the confidence of signatories through treaties to agree to
any changes.

Tania Congtable : So, we could rely on your input then George? Its hard because the
paper is not just about regulation, its only one aspect of a broad paper we have to put
to this meeting, that that sort of flavour comes across in the paper and we'll use the
notes from today but | would be relying on your input into that aspect.

George Marsht Well what | can't do is the land based regulation, which is country
specific.

George Lynch Let me ask a question. |s the approach for the paper to lay the
framework for the Policy Group to make a decision in January on how the Policy
Group would go about analysing the regulatory issues and identifying gaps? |s that
the approach that we're taking and that this paper would develop the framework for
the Policy Group to make a decision in January on how it would proceed to analyse
these regulatory issues and identify the gaps?

George Marsht | think that’s what the framework will deliver, but is this what the
Policy Working Group wants?

George Lynch Because | don’t see where we're going to be able do any kind of
analysis for the Policy Group in that period of time, as far as this taskforce. For
January to do any kind of analysis ourselves, other than lay the framework out for the
Policy Group on how they could get these issues analysed and how they could get the

gaps identified. Let them decide if that’s the way they wart to go.
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Ross Willims: We can agree on three case studies.

George Lynch | think that the case studies might require more thought because if we
do amatrix out of various CO2 sequestration options, then we could go pre-
combustion, de-carbonisation, we could go the oxyfuel, we could go post and that’s
just on the source side, not counting sinks technologies, such as scrubbing and
different things like that. But you can also look at the projects in member countries
on where they could be done and we could look at whether they’re R& D projects or
larger projects and there’' s only so many case studies we can do, so we maybe have to
do some kind of matrix and then pick and choose across this matrix where we think
we could get the best fit.

Ross Willims: Should we be suggesting to countries that they should put forward their
suggestions on case studies? We would need to give them some guidance on that, so
that in Italy we can agree on further case studies. One further thought on that is, that |
would see those as reasonably fully blown projects and the extra consideration is how
do you wind back from that in terms of a much more light handed regulation for pilot
projects and demonstration plants? And what case studies might be appropriate for
that?

George Lynch | guess and the other question on the case studies would be the
approach to them. Would we expect atask force on the case studies to do the case
studies in- house or do we envision that the case studies would be contracted out to
firms and that countries would contribute the cost of that? Do we want to think about
that here?

Tania Congtable : Depends on whether we want to actually present to the meeting in
January a set of case studies which we write out to everybody and say what do you
propose? But then we could go all over the place. 1t might be for the purposes of this
that we take an arbitrary stance on that and pick three case studies that might actually
fit avariety of situations, but not every situation, because they are only supposed to be

aguide anyway.
Stuart Smith: Maybe we could choose six for Italy and get them to pick three there.

Ross Willims: But we need suggestions to be able to pick from alist.

George Lynch What about the approach for conducting the case studies? What are
the group’ s views on that?

Peter Cook : Well, countries and companies would have to fund themselves, as the
CSLF has no budget as such.

Stuart Smith: The case studies would be ones that are prepared to work with the
CSLF. Becauseif they’re not prepared to work with them, then there’ s not alot of
value in using them. That shouldn’t be an issue in finding suitable case studies | don’t
think. | suspect we could probably come up with half a dozen now that wouldn’t
require CSLF funding, that would still be prepared to work with the CSLF.
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Peter Cook : | think what we need to do is, to define the issues that need to be
addressed or the information we want. The CSLF should ensure what the proforma
should look like, eg saline aquifer, depleted oil and gas, EOR. | suggest storageis
more important because capture is aready covered by existing legidation largely.
The proforma could cover everything in 2-3 pages. We aso need to bear in mind that
some of the projects are commercia in confidence and their information might be
confidential. But, Weyburn (EOR), Sleipner (saline aquifer) and Gorgon (saine
aquifer) are the obvious choices.

Ben Klaassen: But it would also be nice to have a coa and oil and gas balance.

Peter Cook : But does that really matter, because if al you're doing is taking the CO2,
does it matter where it came from? Once CO?2 is captured then there is no difference.
We're mainly concerned with the regulatory regime for storage.

Ross Willims: | think that’s right Peter, | think the thing that matters more is cross
jurisdictional issues and getting that sort of mix in the case studies. Isthere aredl life
Cross-country project?

Peter Cook : This s being tackled through OSPAR and also by the London Dumping
Convention.

Tania Congtable : So are we agreed that for the purposes of what we need to present in
January is arecommendation for the Policy Working Group. I'm very conscious of
the agenda, George, and I’'m not sure what you actually wanted from this group. Do
you think that you will get agreement that we will be presenting a framework for
legal, regulatory and financial issues to be addressed going into whatever meeting
happens outside that?

George Lynch What | would envision is a spot on the Policy Group agenda for the
21st or 22nd at least one spot for 30-45 minutes where this framework would be
presented to the Policy Working Group. One of the outcomes from this group from
the meeting would be what the Policy Group decided to do with the framework.
That’ sthe way | would envisage it, now we will try to put this on the agenda for the
Policy Group.

Tania Congable: Well the legal, regulatory and financial issues are aready on the
agenda, we could just have a subset sitting under the taskforce session. So thet we're
not moving outside of what was originally anticipated.

Peter Cook : Is there any link back with the Technical Working Group?

George Lynch Right now | don’t see it affecting the technical agenda. When | return
I’ll go back and look at both agendas which are in draft form now. | don't think it’ll
change too much.

Tania Congtable : So for the purposes of the paper, is that we will present a

framework, and clear this through the Secretariat for the Policy Working Group.
Have a definition of issues relating to the technologies, we will identify existing

regulation and gaps (tables) that will be sent out to countries, the table will actually
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have some information on research methodology, and suggest a number of case
studies and develop these for the next meeting after Italy.

Ross Willims: For the table we want a description of the nature of regulation from
each country. But, aslong as we don’t go into too much detail, then | think its
possible to come up with atable by Italy.

Peter Cook : It might be good for Australiato do as an example, to help other
countries to fill in as it would clarify expectations.

Stuart Smith: Thiswill also assist with consistencies.

Tania Congtable: | think that's a good idea, and we' d be happy to do that.

George Lynch Onething | might add, like | said the Secretariat is going out on 8
December with the package of materials for the Italy meeting to be reviewed, so we
will need any papers by then.

Tania Congtable: We are aware of that, that’s why | wanted to have this meeting very
quickly. 1 think we've gone as far as we can, thank you all under very difficult
circumstances. I’'m aso very conscious that we need to bring back in either China or
Indiain this group and participate in this process. So we will have to bring one back
on.

Stuart Smith: | suggest China if Gorgon ends up being one of the case studies.

Tania Congtable : Okay, thank you very much. We will break now for tea and coffee.
We will have a summary of minutes out within one week, distributed through the
CSLF Secretariat

Meeting concluded at 4 p.m.
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