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Carbon Dioxide Capture And Geological Sequestration Potential of the APEC Region (Phase 3)

1.0 PROJECT BACKGROUND
|

With the global emphasis on climate change, many nations have realized that in planning the pathway to
sustainable development, efficiency measures and fuel switching to less carbon intensive fuels, while
important, cannot alone achieve the necessary reductions in greenhouse gas (GHG) emissions. For many
economies, access to energy and energy-related goods and services continues to be of critical importance,
for economic development and international trade.

It is therefore important for APEC economies to understand there is a third non-energy-restricting option
available to them in this emerging GHG-constrained world — this being carbon management activities where
CO, is sequestered in the biosphere, in oceans and in deep geological formations. CO, capture and storage
(CCS) involves the injection and containment of CO, in geological structures such as depleted oil and gas
reservoirs, onshore and offshore saline aquifers located deep in the earth’s crust, salt caverns or unminable
coalbeds. It can also be, via Enhanced Oil recovery, both an approach to improve energy production from
existing fossil fuel operations as well as a means of reducing greenhouse gas emissions.

CO, capture and geological storage (CCS) is an emerging technology that now, and more so in the future,
will be proven affordable, effective and environmentally safe. A number of issues remain to be addressed,
mostly related to the acceptance of the technology. This option, if accepted by the international community,
will mean that nations, both developed and developing, have increased alternatives in the utilization of fossil-
fuel based energy, while gaining a transition time to move to carbon-reduced or zero carbon fuels, such as
renewables.

Responding to Asia-Pacific Economic Cooperation (APEC) priorities regarding sustainable development,
clean and more efficient energy technologies and the transfer of technologies, the APEC Energy Working
Group (EWG) have established a multi-phased project to explore the potential for geological CO, capture
and storage technologies in APEC regions. The first two phases of this work have been completed by the
Project Team and have involved:

e (Phase I) An assessment of the geological storage potential of carbon dioxide in the APEC
region which resulted in an inventory and assessment of potential geological sites for storing
CO; in the APEC economies (EWG 06/2003). This included:

- An overview of CO2 emissions; and,

- Type of geosequestration options available (i.e. deep saline formation, depleted
hydrocarbon field, deep coal seams, etc).

e (Phase Il) Enhanced capacity of APEC economies (through the use of training materials and
workshops) to built awareness and capacity around the potential for the capture and geo-storage
of CO, and the ability to contribute to sustainable development objectives (EWG 03/2004).
Phase Il produced the following results:

- A set of 13 training modules and 2 case studies aimed to build capacity around climate
change and carbon capture and storage (CCS);

- A strategy for community outreach;

- A guidance document to trainers using the modular training package; and,

- A 2-day pilot workshop held in Korea (2005) to test the materials.
The Delphi Group, Alberta Research Council, Innovative Carbon Technologies Pty Ltd. - ICTPL have formed
a partnership (The Project Team) to respond to the request for proposals (EWG 07/2005) as requested by
the Asia Pacific Economic Cooperation and undertake the third phase of work. This project has built on and

enhanced the work completed in the first two phases by effectively promoting carbon capture and geological
storage (CCS) technology transfer into developing APEC economies.
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Carbon Dioxide Capture And Geological Sequestration Potential of the APEC Region (Phase 3)

1.1 Objectives

The purpose of this project (phase Ill) was to increase the capacity, expand the knowledge and awareness of
APEC economies (China and Mexico) to assess the potential of CCS technologies within their own economies,
evaluate the options and implement successful CCS initiatives. The objectives of this project were to:

e Design and deliver two workshops — one in China and the other in Mexico;

e Update and modify the training manuals for the target audience;

¢ Disseminate training materials to participating economies;

¢ Identify opportunities that CO, capture and geological storage represent for their economies;

e Increase the ability to evaluate options and implement successful CO2 capture and storage
initiatives; and,

e Maintain the momentum of the previous two projects, and make full use of materials developed for
Phase 1 & 2 when they are most relevant.

1.2 Main Deliverables

This report outlines the results of Phase Il of this APEC initiative, specifically an assessment of the
workshop held in Beijing, China and in Mexico City, Mexico.

The full Phase Il project deliverables include:

e Updating the training materials from Phase 1l to match economy specific interests and
characteristics;

e Preparing, facilitating & delivering a workshop in China;
e Preparing, facilitating & delivering a workshop in Mexico; and,

e Preparing a final workshop report.
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Carbon Dioxide Capture And Geological Sequestration Potential of the APEC Region (Phase 3)

2.0  ASSESSMENT OF THE TRAINING WORKSHOPS
|

2.1 Overview

Under Phase Il of the project, The Project Team conducted two technical, hands-on training workshops in
developing a CO2 capture and storage project. These workshops provided a unique opportunity for the host
economies to gain practical insight into developing successful CO2 storage projects and learn from
internationally recognized experts.

e The first workshop took place in Beijing, China — October 24 & 25, 2006.
e The second workshop took place in Mexico City, Mexico — May 23 & 25, 2007.

Although very different, both workshops were considered to be very successful. Senior level support and
the coordination of the logistics proved to be more difficult in Mexico, and while the attendance level could
have been higher, there was a good representation from the various organizations that have a potential
interest in CCS. In addition, the participants in Mexico were at the appropriate level and caliber to engage
with the experts as was evidenced throughout the two days and the end-of-day discussions.

This project achieved the overall goals initially identified to:

e Build relationships between technology developers, industry, governments and utility companies in
developing economies and aid in technology transfer;

e Enhance the host economies’ technical understanding of CO2 capture and geological storage
technologies and project types;

e Present options for advancing CCS projects and technologies;
e Disseminate training and materials to participating organizations;

e Facilitate capacity building through targeted training sessions by raising the level of awareness and
knowledge of participating stakeholders around specific CCS project issues;

e Stimulate open discussions to share knowledge and information; and,

e Gain input from participating stakeholders to identify and discuss options as to how to progress the
development of CCS as a viable technology.

A number of key activities and deliverables were undertaken to prepare for the workshops. These included:

e Creating a website to disseminate project results to participants: http://www.delphi.ca/apec/. The
full package of training modules, updated workshop presentations (including the 2-day pilot
workshop held in Korea) and workshop agenda’s were posted for downloading.

e Distributing questionnaires to workshop participants with the purpose to gain frank and open
feedback on the usefulness of the session as well as to provide input on various facets including,
format, quality of speakers and workshop materials. Results from the questionnaire have been
incorporated into this report. In addition, project team members provided valuable comments from
the workshop which have also been incorporated.

e Providing workshop materials in an organized booklet containing the agenda and translated speaker
presentations. The books were distributed to the participants at both workshops and were well
received.
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2.2

Translating relevant workshop materials, such as agenda’s, questionnaires, etc. Specifically for
China all of the presentation materials were translated by our partner organization and had a positive
impact on the audience.

Following-up and proving thank you letters to participants, key partners and senior level officials
which were distributed following the completion of each workshop.

Partners

In order to gain additional buy-in and interest from the host economies, partnership opportunities were
identified with local partners to play a key role in the development of the workshop and to assist with:

Enhancing the profile of carbon capture and storage technologies;

Supporting the planned workshops;

Increasing participation for both workshops;

Tailoring the workshop materials to meet the needs of the two targeted economies; and,

Increase the replicability and sustainability of the project moving forward.

The success of both workshops can be partially attributed to having a person situated in the economy
working on our behalf. In both cases, it was an Alberta Government representative who lived in the economy
to promote Alberta's business presence in these two economies; Angelo Zia in the case of China and David
Nygaard in the case of Mexico.

Partners who assisted in the preparation of the workshops included:

2.3

IEA Greenhouse Gas R&D Programme (IEA GHG)

The China National Petroleum Corporation-Alberta Petroleum Center - Alberta Petroleum Center
(CAPC)

The Research Institute of Petroleum Exploration and Development (RIPED) (China)
SENER (Mexico)
PEMEX (Mexico)

Alberta Mexico Office (Mexico)

The Project Team

The Project Team consists of international experts in carbon capture and sequestration. On-going
communication and consultations with the Project Team members occurred throughout the project in order to
provide advice and support to the project activities. Key team members include:

The Alberta Research Council (Canada) Cooperative Research Centre for
e Dr. William Gunter Greenhouse Gas Technologies (CO2CRC)
e Mr. Sam Wong (Australia)

e Mr. Andy Rigg

The Delphi Group (Canada)

Mr. Michael Gerbis Alberta Energy and Utilities Board (Canada)
Ms. Lael Morgan e Dr. Stefan Bachu

Helena Olivas
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NRCan (Canada) IEA Greenhouse Gas R&D Programme (UK)
e Dr. Frank Mourits e Mr. John Gale

e Mr. Stanley Santos

Team members and participants at the workshop reception in Mexico

3.0 WORKSHOP TRAINING MATERIALS AND AGENDA

3.1 Workshop Content

The training materials from Phase Il formed the flow and content of the workshops. While the format and
structure of the agenda for both workshops were slightly different, the key subject areas included:

e CO, Capture, Separation and Compression Technologies

e Types of CO, Storage Projects

e How to Screen Reservoirs for Suitability for CO, Storage

e The Potential for CO, Storage in the APEC Region

e Performance and Management Issues

e Carbon Storage and the Clean Development Mechanism (Kyoto Protocol)
e Economic Considerations of CO, Capture and Storage

e Public Education and Outreach Considerations

e Case Studies of International Experience
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3.2

Enhancements to the Workshop Content

Building on the recommendations for future training workshops in Phase II, a number of enhancements and
improvements were made to both the logistics and training materials. This included:

1.

Updating the training materials (presentations). Major modifications were done for the following
decks:

o0 Types of CO2 Storage Projects and How to Screen Reservoirs for Suitability for CO2
Storage

0 CO2 Capture, Separation and Compression Technologies (General outlook for this new
technology)

o0 Economic Considerations of CO2 Capture and Storage

o Carbon Storage and the Clean Development Mechanism (Kyoto Protocol)

Preparing new presentations in order to customize the training materials for the target economy.
Three presentations were developed:

a) Overview of the APEC Project and Workshop Objectives.
e Overview of APEC

Overview of Phase | and Il

Summary of phase Il and objectives

Discussion of the Project team

Useful website links

b) The Potential for CO2 Storage in the APEC Region (focus on China)
e Discussion on coal storage sites

Stationary CO2 emissions and basins

Detailed discussion of the basins and comparison

Storage prospectively

CO2 storage pilot sites

c) Mexico’s Potential for CO2 Geological Storage
e Approach to Assessing Mexico’s Potential for CO2 Geological Storage
Energy production
Distribution of Mexico’s Centres of CO2 Emissions from Large Stationary Sources
Location of Mexico’s Large Sources of High Purity CO2
Mexico’s Tectonic Setting and Sedimentary Basins
Effect of Tectonism on Mexico’s Potential for CO2 Storage
Comparison between Canada’s and Mexico’s Potential for CO2 Storage

Customizing existing training materials and the agenda to the target economy. This included:
¢ Demonstrating how the topic applies to their economy
e Using case study examples
e Incorporating relevant market information, etc.
e Increased the use of diagrams in the presentation materials

Consideration was given to the sequencing of the presentations. For example in Mexico, partners
identified the preference to breakout capture and storage into 2 separate days.
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5. Presentation materials were formatted to follow a consistent template. This included:
e Formatting slides with the same background, style and font to assist in uniformity and
flow.
e Modifying background templates so that the materials translate well to print.
e Ensuring that standardized terms (technical) and units were consistent in all
presentations

6. Translation services were provided at both workshops.
e Subsequent translation services were provided in China.
e A professional simultaneous translation company was used in Mexico as well as
incorporating a bilingual facilitator.

3.3 Recommendations Related to the Training Materials

The training materials were designed to work for a variety of participants despite levels of knowledge, be
comprehensive in scope and act as stand alone training material package if face-to-face training is not
available.  Feedback from participants and project team members identified that broadly the training
materials accomplished these objectives.

It is recommended, however that if future
workshops are held that additional i = ey
improvements should be made to the
training materials. These recommendations
include:

e Updating the training materials so
that they are more relevant based
on recent developments on CCS;

e Streamline the more lengthy
presentations  (such as the
performance assessment
presentation);

e Increase the technical details on
the Weyburn case study to satisfy
those working in the oil & gas
sector;

TV T .

Participants at the Workshop in China

I

e Expand on the capture side and
provide additional concrete examples;

e Expand on the economics of both storage and capture;

e Add a new presentation (or a more detailed coverage) on EOR if the participants continue to be oll
field oriented; and,

e Add a new presentation on regulatory, legal and public acceptance.

Agenda:

e Continue to have longer break times to allow for participants to interact with the experts;
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e Inviting participants to lunch provided a positive opportunity to develop relationships with key people
in the sector in a less formal setting. It is recommended that more time be allocated for lunches;
and,

e Continue to invite experts in the host economy to make presentations.

4.0 OUTCOMES AND RECOMMENDATIONS
|

A number of positive points came out of the workshop in China, including:

1. There were two very high ranking Chinese who helped organize and pay for the workshop venue;
the former head of RIPED (the national research organization for CNPC); Shen Pingpimg and
the Chief Engineer of the Jinlin Oil Field for PetroChina. They were both present for the first day of
the workshop, ARC engaged in discussions around CO2-EOR in China and a future engagement
session in Canada.

2. The follow-up was a visit to Canada and the US where they had technical meetings and toured EOR
projects. Since then, ARC has been invited by them back to China to discuss their EOR projects (all
expenses paid by the Chinese).

3. In addition, at the Chinese workshop, Matt Webb was present form the UK is who helping lead a
combined UK-Europe Union project in China over a multiyear period whose final aim is to invest 300
million pounds in the capture and storage part of a greenfield project in China. He indicated that he
viewed the APEC project as complimentary to theirs and was interested in cooperation in the future.

4. Furthermore, Jaco Libenberg of Sasol was also present at the workshop who plans to build two coal
to liquid plants with CCS in China straddling the Ordos Basin. Since then, ARC has done a top down
assessment of the CO2 geological storage capacity of the Ordos Basin for them. This work and
future work on the Ordos Basin could also fit in nicely with the UK-Europe Union initiative.

A number of interesting points came out of the workshop in Mexico, including:

1. Participants seemed to be interested and engaged. There was also the enthusiasm to have follow-
up, but was made very clear that no follow-up would move things forward unless high level decision
makers made a commitment to have concrete actions defined.

2. There were high ranking officials present for the opening of the workshop. Jordy Herrera Flores,
Undersecretary for Energy Planning and Technology Development SENER stressed the importance
of the training workshop, collaboration between Mexico and Canada and their commitment to
mitigating climate change through carbon capture and sequestration.

3. The superintendent of refinery at PEMEX indicated that the next possible step is to organise a
workshop that will strongly involve the operations people to discuss in detail the more relevant
application of CCS to their operation.

4. Discussions with the academic sector participants revealed they are interested in Biomass
Gasification applications which indicate that their current research interest would be to look at
alternatives to natural gas.

5. Discussions with the Institute of Electricity Research revealed they are looking at presenting various
proposals for CCS activities for the Power Generation Industry. There are also plans of putting in a
proposal for CO2 EOR.
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6.

7.

4.1

There is the potential to leverage the Mexico-Alberta Energy MOU in this context.

There was a suggestion by Dr. Stefan Bachu that SENER and PEMEX participate in the CSLF
technical and policy group given its relevance to Mexico. This would provide opportunity to transfer
knowledge in Mexico and to help Mexico with decision making.

Canadian experts suggested that an ad hock bilateral committee be formed to start a community of

dialogue around CCS to increase the lines of communication. The next steps are to go through
SENER to see about establishing a formal committee.

Gaining Support for CCS in Mexico

After the completion of the workshop in Mexico and having spoken to different participants on the issue, it
became very evident that there is a tiered approach that should be followed in order to gain buy-in at higher
levels (i.e., Director General level). Three key players must be at the table when planning for decision
making processes regarding carbon storage and capture (be it to develop further studies or actual
investments), they are:

Lo

SENER (the Secretariat of Energy)
PEMEX (the oil industry)

Instituto Mexicano de Electricidad (Electricity Institute)

Within SENER the key players (in order of importance):
= Undersecretary Jordy Herrera Flores
= lan Miller his coordinator
= Leonardo Beltran
= Dr. Diego Arjona
= Ramon Torres and Alma Concepcion Santa Rita Feregrino

The key decision makers are at the Undersecretary level, but by contacting both lan and Leonardo
(copying the rest of the team) it is safe to undergo initial engagement.

PEMEX should be contacted first through SENER. However, to know who to contact and at what
level, it was advised not to rely on SENER but to try and determine this through other contacts. Itis
advisable to contact the two participants who were at the workshop who are not only well connected
but are eager and willing to assist in the process. They are:

= Jose Antonio Machado Soberanes with the Environmental Department of PEMEX.
= Jose Carlos Pacheco to get more information and insight into who are the key
decision makers at PEMEX.

Finally, at the decision table should have people from Instituto Mexicano de Electricidad (did not get
specific names), but could contact Jose Miguel Gonzalez Santalo, Director of Instituto de
Investigaciones Electricas, who is knowledgeable about the process.

Once the three key groups are engaged, SENER would then be required to make an official request for
actions to take place, as well as then deciding who stays engaged in the process. From the welcoming
words provided by the Undersecretary of Energy at SENER, there is commitment from Mexico to seriously
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consider carbon capture and storage as part of the solution. It was stressed that the current government is
very committed to attaining sustainable development and are looking at the different options for this to occur.

5.0 Workshop Report: China
|

5.1 Workshop Overview

Moderating the workshop was Mike Gerbis from The Delphi Group (President and CEO). Welcoming
remarks were made by Mr. Han Hua the Managing Director of CAPC and Mr. Qin from the Research
Institute of Petroleum Exploration and Development.

The workshop was hosted by CAPC and held at the Mangxi Hotel.

The workshop agenda, participant list and questionnaire are found in Appendices A —C.

5.2 The Project Team and Partners

Presenters at the workshop in China included:

- Dr. William Gunter, The Alberta Research Council (Canada)

- Mr. Sam Wong, The Alberta Research Council (Canada)

- Mr. Andy Rigg, Cooperative Research Centre for Greenhouse Gas Technologies (CO2CRC) (Australia)
- Mr. John Gale, IEA Greenhouse Gas R&D Programme (UK)

- Mr. Michael Gerbis, The Delphi Group (Canada)

Other key team members and experts include:

- Dr. Frank Mourits, NRCan (Canada)

- Stefan Bachu, Alberta Energy and Utilities Board (Canada)

- Ms. Lael Morgan, The Delphi Group (Canada)

- Stanley Santos, IEA Greenhouse Gas R&D Programme (UK)
- Harry Ardus, IEA Greenhouse Gas R&D Programme (UK)

Partners who assisted in the preparation of the workshop (organizing logistics) in China included:

- The China National Petroleum Corporation-Alberta Petroleum Center - Alberta Petroleum
Center (CAPC)

- The Research Institute of Petroleum Exploration and Development (RIPED)

5.3 Participant Information

Over 75 participants attended the workshop from key federal government departments and agencies,
industry, institutes, universities and private citizens. Participants were from the oil & gas, power generation
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and coal mining sectors. Individuals ranged from managers to project engineers, professors and students
from the local universities involved in carbon capture and storage.

Workshop Attendees by Organization Type

Total Number of Participants who Attended: 75+

Total Participants on the Registration List: 52. The breakdown
of participants from this list:

- Universities: 14
- Research Institutions (focus on coal): 4
- Industry: 34

5.4 Workshop Organization: Venue, Timing and Length of Workshop

The workshop went very well, particularly from an organizational point of view.

e The venue was very appropriate for the workshop. The room layout worked and was organized in a
U shape conference seating arrangement.

e Translation services (subsequent) were provided by CAPC. Two interpreters were on site and did
an excellent job interpreting the presentations, especially given the detailed and technical content.
The downfall to not having simultaneous translation was the length of time taken to translate each
presentation (doubled). Also for those who understand both languages they heard the same
information twice.

e Participants were asked to rate whether the workshop length (by number of days) was ‘adequate’,
‘too long’ or ‘too short’. The majority of participants (24) noted the length of the workshop was
adequate, two (2) felt it was too long, and four (4) felt it was too short. The chart below illustrates the
breakdown of responses.

- Participants felt the workshop was too long because of the extra time spent on translation.

- Participants that felt the workshop was too short would have liked additional discussion time
worked into the day while others would have liked to see more detailed information presented.

Q3. Was the Length of the Workshop...

Adequate

Too Long

Too Short
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5.5

The number of participants attending the workshop at any one time varied throughout both days.
Participants attending from the industry sector and universities remained at the workshop longer
than other participants and attended both days. The box below provides an estimate of the number
of participants in the workshop room at various times over the course of both days.

Participant Attendance throughout Both Days

Start - 56 participants Start — 80 participants
Morning break — 47 participants Morning break — 74 participants

After lunch — 36 participants After lunch — 48 participants
Afternoon break — 34 participants Afternoon break — 46 participants

Day’s end — 32 participants Day’s end — 40 participants
*Number of participants are estimates based on head count at workshop

Training Materials: Information, Presentations and Panel Discussions

5.6

The workshop format consisted of presentations, case studies and panel discussions - of all which
were well received. Participants were particularly engaged in the panel discussions and had good
dialogue with the experts during the breaks and lunch. A panel discussion was planned for Day 2,
however the closing remarks came early thus the discussion did not happen.

The agenda flowed well and the time allocated for each presentation gave speakers sufficient time to
make their presentations without being rushed and to answer questions at the end.

Workshop materials were provided in a booklet containing the agenda and translated speaker
presentations. The books were distributed to the participants and were well received.

Training Materials: Information, Presentations and Panel Discussions

Overall, the level of detail and information given during the workshop was well received by
participants. lllustrated in the two graphs below, participants were asked to rate the level of detail
and information given in each of the workshop sessions on a scale from 1 to 5 (‘five’ being the
highest rating and ‘one’ being the lowest rating). The charts below are presented individually by
workshop day.
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Qla. Please rate the level of detail and information given
in each of the following workshop sessions (DAY ONE)

O verview of this APEC Project on Carbon Capture and Storage Project
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B # saying low (1 & 2) 0O # saying 3 (Medium) B # saying high (4 &5)

e The results demonstrate that the majority of participants felt the sessions provided a high level of
information. While the results were close, the sessions on Day 2 received a more favorable rating,
specifically the ‘presentation of two commercial case studies’ and the ‘presentation of a piloting case
study’.

e When asked how these sessions could be improved the most common responses were:

Page 13



Carbon Dioxide Capture And Geological Sequestration Potential of the APEC Region (Phase 3)

5.7

Format

- Would like to have longer break times to provide a chance to communicate with experts
and other patrticipants.

- Participants who came late did not receive workshop booklets (ran out).

- Translation should be more clear and rapid.
Topic
- Would like to see more detailed technical information in the presentations (Injection

technologies).

- Present more details about the process of the reservoir where the CO, project has been
successfully conducted and analyzed.

- Would like to know more about heavy oil recovery using the CO, injection method.

- More detail technical information about CO2 capture or separation, especially capture
from flue gas.

- Present case studies in more detail.

Speakers

5.8

When asked if other speakers should have been included in the agenda, most participants felt that
the Project Team had assembled a knowledgeable group of qualified experts.
A few participants indicated they would like to see the addition of:
- Speakers from the host economy and that can present in Chinese.
- Mr. Li Kewen from Stanford University.
- Local presenters of research institutes and project mangers who have studied CO,
capture and storage.

Questions that were not answered for participants during the workshop

Most CO, comes from flue gas burned by fossil fuel in China. In the three capture technologies
(post-combustion, pre-combustion and oxy-fuel combustion) which is the best technology that could
be applied in China in the future? What is the biggest barrier to obstruct those three biotechnologies
from commercialization to implementation?

What kind and type of equipment can capture storage and inject CO,?

| want to learn more about the CO, injection monitoring technology including, 4D seismic methods
and other non-seismic techniques. As we know 4D seismic methods are very expensive. If we use
other techniques (electric or electromagnetic methods) are they viable?

How do you formulate the numerical model of a CO2 flood? What's the most important issue?

In more detail, what is the prediction of performance for CO2 miscible floods?
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e What is the screening criterion in combining CO2 storage and EOR?

5.9 Options for Moving Forward on CO2 Capture and Storage in China

e When asked what needs to be addressed (technical or policy issues) in order to implement CO2 capture
and storage in their economy, participants responded with the following:

Preferential policy: encourage investment in this area and provide subsidies.

We currently use CO2 to drive oil and gas for EOR but we are in need of better technologies and
equipment to do this type of work.

The government’s policy must be published, technical research must be strengthened and
industries / corporations must support these types of projects.

How to apply a CO2 capture and storage plan with minimal cost.
The potential places to store CO2 need to be tested more carefully.

Government should encourage the industrial community, including power plants and oil fields, to
consider the problem and take action as soon as possible.

The location, reservoir parameters, and flexibility of CO2 capture and storage and the most
important issue is the support of the government.

Our economy doesn’t have a discharge standard, regulation or law for CO2. The government
should realize this issue and implement to speed up the steps of the technology development for
CO2 capture and storage.

6.0 Workshop Report: Mexico

6.1 Workshop Overview

Moderating the workshop was Helena Olivas from The Delphi Group (Manager, Climate Change).
Welcoming remarks were made by Jordy Herrera Flores the undersecretary for Energy Planning and
Technology Development with SENER.

The workshop was hosted by SENER and held at their office.

The workshop agenda (English and Spanish), participant list and questionnaire are found in Appendices D —

F.

6.2 The Project Team and Partners

Presenters at the workshop in Mexico included:

Dr. William Gunter, The Alberta Research Council (Canada)

Dr. Stefan Bachu, Alberta Energy and Utilities Board (Canada)
Mr. Stanley Santos, IEA Greenhouse Gas R&D Programme (UK)
Helena Olivas, The Delphi Group (Canada)
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- Martin Velarquez, PEMEX (Mexico)

Other key team members and experts include:

- Dr. Frank Mourits, NRCan (Canada)
- Ms. Lael Morgan, The Delphi Group (Canada)

Partners who assisted in the preparation of the workshop (organizing logistics) in China included:
- SENER (Mexico)
- PEMEX (Mexico)

- Alberta Mexico Office (Mexico)

6.3 Participant Information

Although there were over 75 participants on the attendee list, approximately, 35 participants attended the
workshop from key government departments and agencies, industry, financial institutions and NGO’s. The
majority of the participants were from the oil & gas and power generation sectors. There was a high
technical and middle management participation. The majority of participants had at least a basic knowledge
of carbon capture and sequestration and/or understanding of climate change and the clean development
mechanism.

Workshop Attendees by Organization Type

The breakdown of participants who attended the
workshop includes:

Government: 14
Industry (oil & gas): 15
Universities: 4

NGO: 2

6.4 Workshop Organization: Venue, Timing and Length of Workshop

The workshop went well, particularly from an organizational point of view.

e The venue was appropriate for the workshop. The room layout was organized in a U shape seating
arrangement with a second tier of chairs around the back of the room. The size of the room made
the workshop more intimate and helped to promote interaction between the speakers and
participants.

e An external translation company was hired for the workshop. Simultaneous translation services
were provided on-site. The two interpreters that were present and did an excellent job with the
presentations, especially given the detailed and technical content. In addition, Helena Olivas
bilingual capabilities were beneficial in the role of facilitator as she spoke in Spanish for the majority
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of the workshop. This greatly helped to engage participants and kept the day on track in terms of
timing.

e Participants were asked to rate whether the workshop length (by number of days) was ‘adequate’,
‘too long’ or ‘too short’. The majority of participants (11) noted the length of the workshop was
adequate, none felt it was too long, and one (1) felt it was too short. The chart below illustrates the
breakdown of responses.

Q3. Was the Length of the Workshop...

Adequate

Toolong | O

Too Short

0 The majority of participants felt that although it's an unfamiliar theme in Mexico, the length of
the workshop was enough to give a general view of the CCS. Other participants noted that
the main issues were properly addressed and that the times were respected throughout both
days.

0 The participant that indicated the workshop was too short noted that the information was
provided too quickly due to time constraints.

e The majority of participants attended both days of the workshop and remained for the full time. The
box below provides an estimate of the number of participants in the workshop room at various times
over the course of both days.

Participant Attendance throughout Both Days

Start - 29 participants Start — 25 participants

Morning break — 35 participants Morning break — 31 participants
After lunch - 28 participants After lunch — 26 participants
Afternoon break — 26 participants Afternoon break — 24 participants

Day’s end — 25 participants Day’'s end — 23 participants
*Number of participants are estimates based on head count at workshop
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6.5

Workshop Structure: Agenda, Presentations and Workshop Booklet

6.6

The workshop format consisted of presentations, case studies and panel discussions - of all which
were well received. Participants were particularly engaged in the panel discussions and had good
dialogue with the experts during the breaks and lunch. The session “Mapping out the Road Ahead”
went particularly well as participants provided insight and frank comments about CCS in Mexico and
how to move projects forward.

The agenda flowed well and the time allocated for each presentation gave speakers sufficient time to
make their presentations without being rushed and to answer questions at the end.

Workshop materials were provided in a binder containing the agenda and speaker presentations.
The binders were distributed to the participants at the start of day one and were generally well
received. Feedback from participants indicated that workshop materials are not usually provided.
Some of the presentations were printed last minute, however even with these delays in having the
presentations ready the participants noted the convenience in having the print material available to
them.

Training Materials: Information, Presentations and Panel Discussions

The training materials from Phase Il formed the flow and content of the workshop. The agenda was
adapted to take into consideration the needs of the Mexican region. Upon recommendations from our
partner, the agenda was divided to focus on storage and capture separately.

There was quite a bit of positive feedback from participants. Comments were made along the lines of “finally
understood it at the level that | need”.

Overall, the level of detail and information given during the workshop was well received by participants.
lllustrated in the two graphs below, participants were asked to rate the level of detail and information given in
each of the workshop sessions on a scale from 1 to 5 (‘five’ being the highest rating and ‘one’ being the
lowest rating). The charts below are presented individually by workshop day.
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Qla. Pleaserate the level of detail and information givenin
each of the following workshop sessions (DAY ONE)

Overview of this APEC Project on Carbon Capture and Storage

13

CO2 Capture and Storage — What it Has to Offer
13

Types of CO2 Storage Projects and How to Screen Reservoirs for Sustainability for CO2 storage

13

Presentations of Case Studies — Sleipner Aquifer Storage, Norway; Weyburn Enhanced Oil
1 12

Mexico’s Potential for CO2 Geological Storage

Overview of Mexican Potential for CO2 Storage (PEMEX)

7

I
oo
I

Mapping out the Road Ahead, Discussion

]

®#sayinglor2 O#saying 3 B#saying4or5

Q1lb. Pleaserate the level of detail and information given in
each of the following workshop sessions (DAY TWO)

Overview of this APEC Projecton Carbon Capture and Storage
1 10

Performance Assessment of Geological Storage Projects

1 10

CO2 Capture, Separation and Compression Technologies

11
Presentation of Case Studies

10

Economic Considerations of CO2 Capture and Storage

‘

Carbon Storage and the Clean Development Mechanism (Kyoto Protocol)

Mapping out the Road Ahead, Discussion

‘

Wi saying lor2 O#saying 3 B#saying4or5

0 The results demonstrate that the majority of participants felt the sessions provided a high
level of information. While the results were close, a higher number of sessions on Day 2
received a more favorable rating. The highest satisfaction ratings were for the overview
session, sessions that were more technical in nature and the case studies.
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0 The Overview of Mexican Potential for CO2 Storage (PEMEX) session received the lowest
rating, with 50% of respondents giving it an average score of 3, although several participants
indicated that having a greater number of presenters from Mexico would have been useful.

e When asked how these sessions could be improved the most common responses were:

Format

- Would like to have participants introduce themselves to get a better idea of who was
attending the sessions.

- Some participants indicated that they would have liked to receive the invitation to the
event sooner.

Topic

- Provide separate break-out sessions or workshops for carbon capture and carbon

storage.

- Include additional speakers from Mexico to provide greater detail on Mexican issues
(basins in Mexico, specific regulations, etc).

- Sessions should have gone a bit slower when covering the more technical details.

6.7 Speakers

e When asked if other speakers should have been included in the agenda, approximately half the
participants felt that additional speakers would have been appropriate, particularly to address
Mexican issues.

e Participants indicated they would like to see the addition of:

- Speakers from the host economy such as:

People from PEMEX — exploration, to speak about the basins in Mexico

Local legal specialists

Representatives from the Instituto de Geologica de UNAM

People involved in European projects (IFP in particular)

CFE

A speaker from the CO2 capture industry.

O O O O O o

6.8 Questions that were not answered for participants during the workshop

Participants approached the speakers with comments rather than questions on the whole. People were
eager to share what was needed in Mexico for this issue to be taken to the next level.

The majority of questions that were asked were very specific to Mexico’s conditions and focused on how too
specifically, to take the general material and adapt it to Mexico’s energy profile (power generation from ore,
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gas and peticoke — not coal). On the storage side, there was interest in EOR, and specifics to fractured

reservoirs.

Other questions that were asked throughout the workshop by participants included:

e Is there any economy or enterprise working to approve these projects as CDM projects at ONU?

e | have many, but | have to work with the specialist to know more, | have the data to contact these
people.

e What are the CCS regulations (laws, criteria, etc.) in Canada?

e How can you determine the amount of CO, that can be injected for EOR in an oil well?

e Are there any CO, capture and storage projects for residual fuel oil electricity generation?

6.9 Options for Moving Forward on CO2 Capture and Storage in Mexico

e When asked what needs to be addressed (technical or policy issues) in order to implement CO2 capture
and storage in their economy, participants responded with the following:

Both are necessary.

The activities of each need to be defined.

Currently CCS is not economically feasible. First, regulation changes are required.
Inventory of sources and storage sites (detailed and updated).

Integral studies analyzing our basins in terms of storage.

Political decisions to regulate emissions.

Political decisions to develop a national training program for sequestration.
Analysis of EOR in national fractured reservoirs injected with CO,.

Technical issues are not so difficult to overcome in order to implement CO, capture. The most
challenging area in the implementation of CO, capture and storage is the policy issue, because
in Mexico there’s a lack of legislation.

It is necessary to create regulatory issues, as we don't have a legal framework around CO,
capture and storage.

First policy, particularly strategic planning on how to address clime change. Subsequently a
roadmap, then technical issues.

It would be recommendable to be able to get high-level political commitment for carbon storage
and capture.

Smaller working groups should be defined, establishing some commitments for future dates and
workshops.

| think it's essential that Mexico participates in the R&D of this technology. | hope you have
found interest from the Mexican institutions.
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Appendix A: Workshop Agenda (China)

ALBERTA
RESEARCH
COUNCIL §

Asia-Pacific
Economic Cooperation
BUILDING CAPACITY FOR CO2 CAPTURE AND STORAGE IN THE APEC REGION
WORKSHOP AGENDA
— Beijing, China —
October 24 & 25, 2006

DAY ONE:

Tuesday, October 24", 2006

08:30 — 09:00

09:00 - 09:30

09:30 - 10:15

10:15-10:30

10:30 — 12:00

12:00 — 13:30

13:30 - 14:15

14:15-16:15

16:15 - 16:30

16:30 — 17:45

17:45 - 18:00

18:00 — 19:00

Opening Ceremony -including taking a picture with all participants
Research Institute of Petroleum Exploration and Development (TBC)
Mr. Han Hua, Managing Director of CAPC

Workshop Objectives and Overview of this APEC Project on
Carbon Capture and Storage

Mike Gerbis,The Delphi Group

Dr. Frank Mourits, Natural Resources Canada

APEC Expert Group on Clean Fossil Energy

CO, Capture and Storage —What it Has to Offer
Dr. Bill Gunter, Alberta Research Council

Refreshment Break

Types of CO, Storage Projects and How to Screen Reservoirs for
Suitability for CO, Storage
John Gale, IEA Greenhouse Gas R&D Programme

Lunch

The Potential for CO, Storage in the APEC Region (focus on
China)
Andy Rigg, CO2CRC

CO, Capture, Separation and Compression Technologies
Sam Wong, Alberta Research Council

Refreshment Break

Panel: Responding to Questions on Developing and Implementing
a CO, Capture and Storage Project

Dr. Bill Gunter, Alberta Research Council

Sam Wong, Alberta Research Council

Andy Rigg, CO2CRC

John Gale, IEA Greenhouse Gas R&D Programme

Stanley Santos, IEA Greenhouse Gas R&D Programme

Summary and Close of Day 1
Mike Gerbis, The Delphi Group

Networking Reception
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DAY TWO: Wednesday, October 25™, 2006
08:30 — 08:45 Welcome and Overview of the Day’s Objectives
Mike Gerbis, The Delphi Group
08:45 - 10:15 Presentation of Two Commercial Case Studies
- Sleipner Aquifer Storage, Norway
- Weyburn Enhanced Oil Recovery, Canada
John Gale, IEA Greenhouse Gas R&D Programme
10:15-10:45 Refreshment Break
10:45-12:00 Presentation of a Piloting Case Study - Coalbed Methane Enhanced
Recovery, Qinshui Basin, Shanxi Province, China
Sam Wong, Alberta Research Council
12:00 — 13:30 Lunch
13:30 - 15:00 Performance Assessment of Geological Storage Projects
- Risk Management
- Measuring, Monitoring and Verification.
Dr. Bill Gunter, Alberta Research Council
15:00 - 16:15 Economic Considerations of CO, Capture and Storage
Sam Wong, Alberta Research Council
16:15 - 16:30 Refreshment Break
16:30-17:15 Carbon Storage and the Clean Development Mechanism (Kyoto Protocol)
Mike Gerbis, The Delphi Group
17:15-18:15 Mapping out the Road Ahead (Panel Discussion)
Dr. Bill Gunter, Alberta Research Council
18:15-18:30 Summary and Workshop Adjourns

Mike Gerbis, The Delphi Group

This workshop has been financially supported by the Asia-Pacific Economic Cooperation. The
organizers wish to thank Research Institute of Petroleum Exploration and Development (RIPED)
and the CNPC-Alberta Petroleum Centre for their assistance and contribution in organizing the
logistics for this workshop and our partners IEA Greenhouse Gas R&D Programme (IEA GHG).
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Appendix B: Workshop Participants (China)

FS ®E 37| RS SR ER%R TRy R EiRtat BRREE BB FHB 4
1 TR z TH2m KRHE X RERRT KRR 029 - 86592817 Iwh_cq@petrochinz
2 EAR 2] THEUm M 13 S F N B FF R Ak th TET R 0995 - 8371315
3 EEE B I REHEARRERASE 0459 - 5508801
4 392 5 TH2m KRAEHEERHTHEARELL 13991089769
5 FEM 2] THEUm REREAZTHET 0459 - 5902949 twanggx@petrochin
6 FiRiz 5 BEIRM | HRmERETZHRER 13513069386 wangzy188@petrochi

150 AR RE TR
7 € 5 5 EIZRS FB MBI AR AT 13700077071 jingyan0823@yaho
8 RER E: TIR)m T AHBRBEESIF KA E 0427 - 7869615 wufubing70@yahoc
0427-7805927
9 AiE E: BB TR ISAME A R R T 25k 13898708928 zhoulg1981@16:
15 H E A R BRF KA FERR
10 A 5 T2 BEARMRATRREE 0427-7823480 liublé@petrochina.
11 & 5 E: HEIEI B AR ORI 010 - 84522692 hanming2@cnooc.
12 1) (7] B z IEm B AaT RO RS 010 - 84522692 xiangwt@cnooc.c
13 B %% z ByEE TR0 R AR EE RO R ZE 5D 010 - 84523713 zhouwei4@cnooc.
14 N X z RS ERZEEBESHER 010 - 84657850
15 ERE 2] Bt ERZHERESHER 010 - 84657905
16 ESINE: 5 ERIEIM ERASHS 2 FF KB 028 - 86011735 chuanginmao@petroct
17 ] R £ SRITIEMm BRSNS HS 2 RRZH 028 - 86011694
18 KRB z BR IR BEiBmES 2 SRR R4k 13809370978 yurjgh@petrochina
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19 MEF EES EHHEA TSR IRES 0438 - 6258447

20 RER ERIEIM EMEEA TSR IED 13843889106

21 T g IR HEMHEAA TR BT ZHER 13500942960

22 Z+E IR EMHEBA A ARG I ZHER 13500942960

23 F & BRIEMm EMHEA R HIZHRR 13943839333 yusheng@petrochin

24 b 2 EIRIS Sy = P EAHERS £~ AT EL 010 - 84886363

25 TR THEm CNODCHE & ifH45 010 - 82380081 cpei-wtmi@163

26 BHRR &= REBAER AT ARECINE 13802139711

27 % E I K& B H S BT RIED 13920008669 xuhui@cnpc.col

28 R BIRm LA FHERRH THELANT 0317 - 2727514 JX_pzd@petro-hb.

REMRAE (1tR)

29 FEE B KERERFEZR 010 - 82320675 yugch@cugb.ec

30 R B PEMRAZ (LR ) ERFER 010 - 82320690 Izpoffice@126.

31 EFRE Bl FEMRAE (LX) BERFER 010 - 82320863 wxd_cug@cugb.e
010 - 82320611

32 BEN B REBRAZE (LR ) ER¥KR 13810004929

33 wHE HR FEMRAE (XR) 010 - 82325181 gansheng@ccs

PEBRGARANAE

34 KEH ERIEH E& 3B IPIE L 010 - 84886805 cuijiadong1979@hof

35 BERE RERBEESERIELT 010 - 64297887

36 KT IEM EMERERRERITER 0438 - 6336809

37 £ & I EMARERRRRITR 0438 - 6336809 lyws00000@sinz

38 5K AR E R 2B L R L F R FT PR 13453164250 zhangjs@sxicc.i

39 RAKE HR KEBITKE
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40 BT4E B BRARFREIRR 010 - 62789955 cains@tsinghua.e
41 ZRIL Byt BRRERETIRR 010 - 62789955 lizs@mail.tsinghua
42 FERE HR RERHEAZE 13305519222 dtlu@ustc.edu
43 EER B PERMAE (#£FR) 13954618831 rensr@hdpu.ed
44 REW B REABAE (IR) 13718816146 houjirui@126.c
45 ZHIx R ¢ PEABAFE (IR) 13601074955 myli@public.bta.
46 PRMBER BE PERBEAZE (IF) 13910509321 linmg@cup.ed
47 BZR BlfFZE R RERMAE (LX) 13520622736 zhaorenbao@vip.s
48 RN RS R AR ENR T R BT B R R PR 010 - 62093019

49 8 & A EEE apIPEp:: Ll 010 - 62098522

50 Bk EF s AR HR b0 Sd P 010 - 62098533

51 S 235 PNAHEPORER RS 010 - 62098522 wangyan@capcbj.
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Appendix C: Participant Survey (China)

Asia-Pacific

Economic Cooperation
ENRiE

®"E By
SartE: o —x OmX O £&BHEE
1. EATITEL2FANRTTS (HEERED)
g]—X &® =
3 FiXR APECALR COMEMBEFEMENEE 1 2 3 4 5
CO & MBF R R &=L 1 2 3 4 5
CO, 2 H KR 1 2 3 4 5
APECHh X212 CO, /B TERE N 1 2 3 4 5
—ELmiE, 2BEAERER 1 2 3 4 5
PR 1 2 3 4 5
'K
45l 7 b SR SR 4R 1 2 3 4 5
NRMERE 1 2 3 4 5
1 5 i B TR ST 1 2 3 4 5
CO, HEMBFMLFTRIZ 1 2 3 4 5
COEBFMEERBIFI(REILE D) 1 2 3 4 5
PRITIS 1 2 3 4 5
NoELBMRN ?

2. BESVUAR A BL B ERIR ?

3.4WHEA)EY, B)AK, CO)AHE.. (BNEREH), #*ETER,

4. HIR S ERBUNIIASWE?

5. ERERMTCOMRMEFHBEMRNEARRBRAA ?

6. SAAETEIN MR TGE R i E R R .
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Asia-Pacific
Economic Cooperation

Questionnaire
We appreciate your feedback on how closely this workshop met your expectations.

Name: Organization:

| attended: O Day 1 only O Day 2 only O Both days of the workshop

1. Please rate the level of detail and information given in each of the following workshop sessions (please
circle):

Day 1 Low
High
Overview of this APEC Project on Carbon Capture and Storage 1 2 3 4
CO, Ca[?ture and Storage — What it Has to Offer 1 2 3 4
Types of5 CO, Storage Projects 1 2 3 4
The Potgntial for CO, Storage in the APEC Region 1 2 3 4
CO, Cap5ture, Separation and Compression Technologies 1 2 3 4
Panel Diz,cussion 1 2 3 4
Day 2 °
Presentation of Two Commercial Case Studies 1 2 3 4
Presente?tion of a Piloting Case Study 1 2 3 4
Performince Assessment of Geological Storage Projects 1 2 3 4
Econom?c Considerations of CO, Capture and Storage 1 2 3 4
Carbon gtorage and the Clean Development Mechanism (Kyoto Protocol) 1 2 3 4
Panel Disscussion 1 2 3 4
5

How could these sessions have been improved?

2. Do you have any gquestions that were not answered during the workshop? Please elaborate.

3. Was the length of the workshop a) adequate, b) too long, c) too short? (circle one). Please explain.
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4. Should other speakers have been included in the agenda? Please explain.

5. What needs to be addressed (technical or policy issues) in order to implement CO, capture and storage in
your economy?

6. Please provide any other comments or feedback below.
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ALBERTA
RESEARCH SECRETARIA

Appendix D: Workshop Agenda (Mexico)

— 5 PEMEX oy’ =
Asia-Pacific =
Economic Cooperation Delphi

BUILDING CAPACITY FOR CO2 CAPTURE AND STORAGE IN THE APEC REGION

WORKSHOP AGENDA
— Mexico City, Mexico —
May 23" & 24™ 2007

DAY ONE: Wednesday, May 23, 2007 (Focus on Storage)
09:00 — 09:15 Opening Remarks
Jordy Herrera Flores, Undersecretary for Energy Planning and Technology
Development SENER
09:15 - 09:30 Workshop Objectives and Overview of this APEC Project on Carbon Capture and
Storage
Helena Olivas, The Delphi Group
Dr. Frank Mourits, Natural Resources Canada
APEC Expert Group on Clean Fossil Energy
09:30 - 10:15 CO, Capture and Storage —What it Has to Offer
Dr. Bill Gunter, Alberta Research Council
10:15 - 10:30 Refreshment Break
10:30 — 11:45 Types of CO, Storage Projects and How to Screen Reservoirs for Suitability for
CO, Storage
Dr. Stefan Bachu, Alberta Energy and Utilities Board
11:45-13:00 Presentation of Case Studies
- Sleipner Aquifer Storage, Norway
- Weyburn Enhanced Oil Recovery, Canada
Dr. Stefan Bachu, Alberta Energy and Utilities Board
13:00 — 14:15 Lunch
14:15 - 14:45 Mexico’s Potential for CO2 Geological Storage
Dr. Stefan Bachu, Alberta Energy and Utilities Board
14:45 - 15:15 Overview of Mexican Potential for CO, Storage. PEMEX
Technical Exploitation PEMEX Refinacion.
15:15 - 15:30 Refreshment Break
15:30 - 16:30 Mapping out the Road Ahead (Discussion)
Facilitated by Dr. Bill Gunter, Alberta Research Council
16:30 — 16:45 Summary and Close of Day 1
Helena Olivas, The Delphi Group
16:45 -17:45 Networking Reception
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ALBERTA
RESEARCH
COUNC[L SECRETARIA

DE ENERGIA

A pEMEX

Asia-Pacific
Economic Cooperation

Complexity
Creativity ==
Change =

Delphi

DAY TWO: Thursday, May 24, 2007 (Focus on Capture)
09:00 — 09:15 Second day Opening remarks Workshop Objectives and Overview of this APEC
Project on Carbon Capture and Storage
Helena Olivas, The Delphi Group
Dr. Frank Mourits, Natural Resources Canada
APEC Expert Group on Clean Fossil Energy
09:15 - 10:00 Performance Assessment of Geological Storage Projects
- Risk Management
- Measuring, Monitoring and Verification
Dr. Bill Gunter, Alberta Research Council
10:00 —10:15 Refreshment Break
10:15-11:30 CO, Capture, Separation and Compression Technologies
Stanley Santos, IEA Greenhouse Gas R&D Programme
11:30 -12:15 Presentation of Case Study:
. Development of Oxy-Coal Combustion for Power Generation Industry
. Experience of Dakota Gasification and future development of pre-
combustion capture
Stanley Santos, IEA Greenhouse Gas R&D Programme
12:15-13:15 Lunch
13:15-14:30 Economic Considerations of CO, Capture and Storage
Stanley Santos, IEA Greenhouse Gas R&D Programme
14:30- 15:15 Carbon Storage and the Clean Development Mechanism (Kyoto Protocol)
Helena Olivas, The Delphi Group
15:15 - 15:30 Refreshment Break
15:30 - 16:30 Mapping out the Road Ahead (Discussion)
Facilitated by Dr. Bill Gunter, Alberta Research Council
16:30 — 16:45 Summary and Workshop adjourns

Helena Olivas, The Delphi Group

This workshop has been financially supported by the Asia-Pacific Economic Cooperation. The
organizers wish to thank SENER for their assistance and contribution in organizing the logistics for this
workshop and our partners IEA Greenhouse Gas R&D Programme (IEA GHG).
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DESARROLLO DE CAPACIDADES PARA LA CAPTURA Y ALMACENAMIENTO DE CO2
EN LA REGION DE LA APEC
ORDEN DEL DIA DEL TALLER
—Ciudad de México, México —
23y 24 de mayo de 2007

PRIMER DIA: Miércoles 23 de mayo de 2007 (almacenamiento)

09:00 — 09:15 Discurso inaugural
Jordy Herrera Flores, Subsecretario de Planeacién Energética y
Desarrollo Tecnolégico de la SENER

09:15-09:30 Objetivos del taller y perspectiva general sobre este proyecto de
la APEC para la captura y almacenamiento de carbdn
Helena Olivas, The Delphi Group
Dr. Frank Mourits, Ministerio de Recursos Naturales de Canada
Grupo de expertos de la APEC sobre energia fosil limpia

09:30-10:15 Captura y almacenamiento de CO, — Qué ofrece
Dr. Bill Gunter, Consejo de Investigacion de Alberta
10:15 -10:30 Receso
10:30 - 11:45 Tipos de proyectos de almacenamiento de CO, y formas para

evaluar si un depdsito redne los requisitos para almacenar CO,
Dr. Stefan Bachu, Consejo de Energia de Alberta

11:45-13:00 Presentacion del estudio de casos especificos:
- Depésito acuatico de Sleipner, Noruega
- Centro de Recuperacidon Mejorada de Hidrocarburos de
Weyburn, Canada
Dr. Stefan Bachu, Consejo de Energia de Alberta

13:00 — 14:15 Almuerzo

14:15 - 14:45 México y su potencial para el almacenamiento geolégico de CO,
Dr. Stefan Bachu, Consejo de Energia de Alberta

14:45 - 15:15 Perspectiva general sobre el potencial mexicano para el
almacenamiento de CO,. PEMEX
Explotacion Técnica PEMEX Refinacion.

15:15 - 15:30 Receso

15:30 — 16:30 Planeando el camino a seguir (discusidn)
Facilitador: Dr. Bill Gunter, Consejo de Investigacion de Alberta

16:30 — 16:45 Resumen y clausura del dia 1
Helena Olivas, The Delphi Group

16:45 - 17:45 Recepcién para establecer redes de
contacto
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SEGUNDO DIA: Jueves 24 de mayo 2007 (captura)

09:00 — 09:15 Comentarios de apertura del segundo dia/ Objetivos y perspectiva
general sobre este proyecto de la APEC para la capturay
almacenamiento de carbén
Helena Olivas, The Delphi Group
Dr. Frank Mourits, Ministerio de Recursos Naturales de Canadéa
Grupo de expertos de la APEC sobre energia fosil limpia

09:15 - 10:00 Evaluaciéon del desempefio de los proyectos de almacenamiento
geoldgico
- Manejo de riesgos
- Medir, monitorear y verificar
Dr. Bill Gunter, Consejo de Investigacién de Alberta

10:00 - 10:15 Receso

10:15-11:30 Tecnologias para la captura, separacion y compresion de CO,
Stanley Santos, Programa de Investigacion y Desarrollo sobre Gases de
Efecto Invernadero de la Agencia Internacional de Energia (IEA GHG)

11:30-12:15 Presentacion del estudio de casos especificos:
e Desarrollo de oxi-combustién de carbédn para laindustria de
generacion de energia
e Laexperiencia de Dakota Gasification y el desarrollo futuro de
la captura previa a la combustién
Stanley Santos, IEA GHG

12:15-13:15 Almuerzo

13:15-14:30 Consideraciones econdémicas de la capturay almacenamiento de CO,
Stanley Santos, IEA GHG

14:30- 15:15 El almacenamiento de carb6n y el mecanismo de desarrollo limpio
(Protocolo de Kyoto)
Helena Olivas, The Delphi Group

15:15 - 15:30 Receso

15:30 - 16:30 Planeando el camino a seguir (discusién)
Facilitador: Dr. Bill Gunter, Consejo de Investigacion de Alberta

16:30 — 16:45 Resumen y fin del taller
Helena Olivas, The Delphi Group

Este taller cuenta con el respaldo financiero del foro para la Cooperacion Econémica
Asia-Pacifico. Los organizadores quieren agradecer la ayuda y la contribucién de la SENER en la
organizacion de la logistica de este taller y a nuestros aliados en el Programa de Investigacion y
Desarrollo sobre Gases de Invernadero de la Agencia Internacional de Energia (IEA GHG).
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Name

Helena Olivas
Lael Morgan

Bill Gunter

Stefan Bachu
Frank Mourits

Stanley Santos

Appendix E: Participant List (Mexico)

Title

Climate Change Manager
Environmental Markets Director

Carbon and Energy Management

Senior Advisor

Telephone

Company Number Email Address

The Delphi Group

The Delphi Group
Alberta Research
Council Bill. Gunter@arc.ab.ca
Alberta Energy and
Utilities Board

Natural Resources

613-562-2005 holivas@delphi.ca
613-562-2005 Imorgan@delphi.ca

1-780-427-1517 stefan.bachu@gov.ab.ca
Frank.Mourits@NRCan.gc

Senior Science and Technology Advisor Canada .ca
IEA Greenhouse Gas R&D
Senior Advisor Programme stanley@ieaghg.org

SUBDIRECTOR DE SEG. INDUSTRIAL Y

ING. GUILLERMO CAMACHO URIARTE PROTECCION AMBIENTAL PEMEX

ING. MIGUEL TAME DOMINGUEZ SUBDIRECTOR DE PRODUCCION PEMEX

ING. CARLOS DE REGULES RUIZ GERENCIA CORPORATIVA DE PROTECION

FUNES AMBEINTAL PEMEX
SUBDIRECTOR DE PLANEACION, COORDINACION Y

ING. RODRIGO FAVELA FIERRO EVALUACION PEMEX

DR. VINCIO SURO PEREZ

SUBDIRECTOR DE PLANEACION Y EVALUACION PEMEX
SUBDIRECTOR DE LA COORDINACION TECNICA DE

ING. TEODULO GUTIERREZ ACOSTA EXPLOTACION PEMEX
ING. JUAN DE DIOS ANTONIO

BUJANOS WOLF GERENTE DE PLANEACION ESTRATEGICA PEMEX
LIC. JIMENA MARVAN SANTIN COORDINADORA DE PLANEACION PEMEX

SUBDIRECTOR DE NUEVOS MODELOS DE

LIC. LUIS SERGIO GUASO MONTOYA EJECUCION PEMEX
DR. HEBER CINCO LEY DIRECTOR GENERAL IMP
ING. NICOLAS RODRIGUEZ MARTINEZ DIRECTOR DE SEGURIDAD Y MEDIO AMBIENTE IMP
VICENTE JAVIER AGUINACO BRAVO GERENTE DE PROTECCION AMBIENTAL CFE
REYNALDO MARQUEZ ANGULO SUBGERENTE CFE

DR. FERNANDO TUDELA ABAD

SUNSECRETARIO DE PLANEACION Y POLITICA
AMBIENTAL

CARLOS MENA PRESIDENTE MOLINA
INVESTIGADOR DEL INSTITUTO DE INGENIERIA DE

DR. JOSE LUIS FERNANDEZ ZAYAS LA UNAM IITUNAM

DR. FRANCISCO BARNES DE CASTRO COMISIONADO

SEMARNAT
CENTRO MARIO

COMISION REGULADORA DE

Attended Y/N?
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ING. JAVIER BOCANEGRA REYES

LIC TARYN SANTAMARIA BALMACEDA

Jordy Herrera Flores

MTRO JOSE ANGEL GOMEZ CABRERA

DR. ERNESTO RIOS PATRON
DR. VICTOR HUGO ARANA
ING. MARTIN CARLOS VELAZQUEZ

RAFAEL ALEXANDRI RIONDA
JAVIER DAVILA PEREZ
JERZAYN LEON ALVAREZ

JUAN CARLOS SALINAS HERNANDEZ

JUAN CARLOS ZEPEDA MOLINA
ENRIQUE PORTES MASCORRO
RAUL GUTIERREZ CASTILLO

JULIA MARTINEZ FERNANDEZ
ISRAEL LAGUNA MONROY

MARIA TERESA CRESPO CHIAPA
OSCAR BALNCO

MARIAN AGUIRRE NIENAU

DR. GERARDO HIRIART LE BERT
ING. SALVADOR ESPINDOLA
HERNANDEZ

ING. HECTOR BELTRAN MORA
MIGUEL ANGEL CERVANTES
SANCHEZ

DR. JORGE M. HUACUZ VILLAMAR
ING. JULIAN ADAME MIRANDA

SUBGERENTE DE RELACION CON AUTORIDADES
AMBIENTALES

COORDINADORA ADMINISTRATIVA DEL
PROGRAMA DE

POSGRADO EN INGENIERIA PETROLERA Y DE GAS

NATURAL
Undersecretary for Energy Planning and Technology
Development

JEFE DE LA DIVISION DE INGENIERIA PETROLERA
DIRECTOR CORPORATIVO DE PLANEACION Y
DESARROLLO INSTITUCIONAL

Investigador

Pep-UNAM
DIRECTOR GENERAL EXPLORACION Y
PRODUCCION

DIRECTOR DE AREA
SUBDIRECTOR

SUBDIRECTOR
DIRECTOR GENERAL DESARROLLO INDUSTRIAL
DE HIDROCARBUROS

DIRECTOR DE AREA

SUBDIRECTOR
COORDINADORA DEL PROGRAMA DE CAMBIO
CLIMATICO

SUBDIRECTOR INE

GERENTE DE BANCA INTERNACIONAL

EJECUTIVO DE BANCA INTERNACIONAL
ASISTENTE DEL PRESIDENTE DE FINANZAS
INTERNACIONALES

INVESTIGADOR
INVESTIGADOR

INVESTIGADOR

DIRECTOR GENERAL ADJUNTO PARA PROYECTOS

DE CAMBIO CLIMATICO
GERENTE DE ENERGIAS NO CONVENCIONALES
DIRECTOR EJECUTIVO

ENERGIA

PEMEX (55) 1944-9071 jbocanegra@pemex.gob

IITUNAM

SENER
POSGRADO UNAM

IMP
5623 3500 ext.

UNAM 1512 varanao@pep.pemex.com

mcvelazquezf@pep.peme
UNAM 5622 3017 x.com

SENER
SENER
SENER
SENER

5000 6 144 jleon@energia.gob.mx

SENER
SENER
SENER

INE

INE
mcrespo@bancomext.co
(55) 5449-9349 m

FOMECAR
FOMECAR

FOMECAR
IITUNAM

IITUNAM
56233500 ext.

IITUNAM 1652 HbeltranM@ii.unam.mx

SEMARNAT
IE
IE
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VICTOR CARREON RODRIGUEZ DIRECTOR DE LA DIVISION DE ECONOMIA CIDE

LIC. RAMON CARLOS TORRES DIRECCION GENERAL DE ENERGIA Y ACTIVIDADES

FLORES EXTRACTIVAS SEMARNAT
DR. SERGIO M. ALCOCER MARTINEZ

DE CASTRO DIRECTOR INSTITUTO DE INGENIERIA UNAM IITUNAM

FORO CONSULTIVO CIENTIFICO Y

DR. JOSE LUIS FERNANDEZ ZAYAS COORDINADOR GENERAL TECNOLOGICO

=z

Jose Carlos Pacheco Ledesma
Montiel Prieto Harim

Leonardo Beltran

Ing. Jose Manuel Flores

DAVID NYGAARD
Hector Escudero Arellano

Raul Pena Herrera
Dr. Angel Fierros Palacios

Dr. Jose Gonzalez Santalo

Dr. Peter Birkle

Lic. Tania Mijares Garcia

Dr. Antonio Diego Marin

H. Enijuan Jose Mendoza Salgado
M.I. Norma Araceli Garcia Munoz
Shia M. Chavez Morales

Jose A. Gonzalez Guevara

Martin Carlos Velaziquez Franco
Jose Antonio Machado Sobendnes

Ramiro Barrios Castrejon
Francisco Torres Rogan
Andres E. Moctezuma Berthier

Sub Manager of New Business Strategies

CONSEJERO COMERCIAL

Direccion General de Exploracion y Explotacion de
Hidrocarburos

Direccion General de Exploracion y Explotacion de
Hidrocarburos

Director of Alternative Energy Resources

Director of the Mechanical Systems Division

Researcher
Coordinator of the Air and Energy Programs at the
Mexican Center of Environmental Law

Thermal Process sub-division
GERENCIA DE PROTECC. AMBIENTAL JEFE DE
DISCIPLINA

Investigador Simulacion de Yacimientos y Geomecanica

Researcher

Supte. Prot. Ambiental

Lider de Proyectos- Cambio Climatico y calidad del aire

Asesor del Comisionado
Lider de Proyectos- EOR - CO2

PEMEX 1944 8907
PEMEX
SENER
ALBERTA CANADA
MEXICO

5000 6000 ext.
SENER 2263

5000 6000 ext.
SENER 2441
Inst. Invest. 52-777-362
Electricas 3823
INSTITUTO DE

INVESTIGACIONES 777-3623811
ELECTRICAS (IIE) ext. 7790
Centre Mexicano de Derecho
Ambiental

Mexican Electric 52-777-362-
Research Institute 3811 ext. 7018
Comision Federal de 5229-4400 ext.

Electricidad 44215 44216

Instituto Mexicano

del Petroleo 9175 6467

Pemex 1944-8123
1944-25-00 ext.

Pemex 38174

Pemex-UNAM

PEMEX 19442500 ext.

REFINACION 53154

CENTRO MARIO 5250-7790 ext.

MOLINA 106

CRE 5283 1541

IMP 9175 7104

jpacheco@pemex.com

david.nygaard@internatio

(55) 5387-9302 nal.gc.ca

hescudero@energia.gob.
mx

rpena@energia.gob.mx

gsantalo@iie.org.mx

birkle@iie.org.mx

adiedo@iie.org.mx

jimendozas@cfe.gob.mx

ngarcia@imp.mx
smchovezm@pep.pemex.
com
jagonzalezg@pep.pemex.
com
mcvelazquezf@pep.peme

56223017 x.com

jamachado@ref.pemex.co
m
rbarrios@centromariomoli
na.org
ftorres@cre.gob.mx

amoctezu@imp.mx
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Mauricio Sastre Ortiz

Jorge Gasca Remirz

Cesar Dopazo

Rodolfo Lacy

Ing. Jose Antonio Machado Soberanes
Alma Santa Rita Feregrino

Ing. Ramon Torres Enriquez

Subgergente Diseno Estrategico (Exploracion y
produccion)

Researcher

Professor

Coordinador de Programas

Superintendente General (Gerencia de Proteccion
Ambiental)

Sudirectora de analisis, vinculacion y difusion

Subdirector de Energia y Medio Ambiente

Pemex

IMP

Combustion R&D
Laboratory (Litec) U.
Zaragoza

CENTRO MARIO
MOLINA

PEMEX
SENER

SENER

1944 8458

1944 8435 msastro@pep.pemex.com
52-55-9175

8491 jgazca@imp.mx

34-976-76-1881 dopazo@unizar.es
rlacy@centromariomolina.

5250-7790 org

(55)1944-2500 jmachado@ref.pemex.co

ext. 53154 m

(55) 5000-6000

ext. 2235

(55) 5000-6000

ext. 1023

santarita@energia.gob.mx

ctorres@energia.gob.mx
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Appendix F: Participant Survey (Mexico)

Asia-Pacific
Workshop Feedback Form Economic Cooperation

We appreciate your feedback on how closely this workshop met your expectations.

Name: Organization:

| attended: O Day 1 only O Day 2 only O Both days of the workshop

1. Please rate the level of detail and information given in each of the following workshop sessions (please circle):

Day 1 Low High
Overview of this APEC Project on Carbon Capture and Storage 1 2 3 4 5
CO; Capture and Storage — What it Has to Offer 1 2 3 4 5

Types of CO2 Storage and How to Screen Reservoirs

for Sustainability for CO2 Storage 1 2 3 4 5
Presentations of Case Studies — Sleipner Aquifer Storage, Norway;

Weyburn Enhanced Oil Recovery, Canada 1 2 3 4 5
Mexico’s Potential for CO2 Geological Storage 1 2 3 4 5
Overview of Mexican Potential for CO2 Storage (PEMEX) 1 2 3 4 5
Mapping out the Road Ahead, Discussion 1 2 3 4 5
Day 2

Overview of this APEC Project on Carbon Capture and Storage 1 2 3 4 5
Performance Assessment of Geological Storage Projects 1 2 3 4 5
CO;, Capture, Separation and Compression Technologies 1 2 3 4 5
Presentation of Case Studies 1 2 3 4 5
Economic Considerations of CO, Capture and Storage 1 2 3 4 5
Carbon Storage and the Clean Development Mechanism (Kyoto Protocol) 1 2 3 4 5
Mapping out the Road Ahead, Discussion 1 2 3 4 5

How could these sessions have been improved?

2. Do you have any questions that were not answered during the workshop? Please elaborate.

3. Was the length of the workshop a) adequate, b) too long, c) too short? (circle one). Please explain.

4. Should other speakers have been included in the agenda? Please explain.

5. What needs to be addressed (technical or policy issues) in order to implement CO, capture and storage in your economy?

6. Please provide any other comments or feedback below.
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Asia-Pacific
Economic Cooperation

Formulario de Reaccién al Taller

Le agradecemos rellene este formulario para indicarnos sus observaciones sobre el taller y como este a satisfecho sus
expectativas.

Nombre: Organizacion:

Atendi: O Dia 1 solo O Dia 2 solo O Los dos dias del taller

1. Por favor indique el nivel de detalle y la informacion ofrecida durante cada una de las siguientes sesiones (por favor circule un
ndmero):

Dia1l Bajo Alto
Visién general de este proyecto de APEC de Captura y Almacenamiento de Carbono 1 2 3 4 5
Captura y Almacenamiento de CO2 — ¢ Que es lo que ofrece? 1 2 3 4 5
Tipos de proyectos de almacenamiento de CO2 y como identificar reservas

para la sostenibilidad del Almacenamiento de CO2 1 2 3 4 5

Estudios de caso — Almacenamiento del Acuifero Sleipner en Noruega y

Mejoramiento en la recuperacion de petréleo en Canada 1 2 3 4 5
Potencial en el &mbito del Almacenamiento Geolégico en México 1 2 3 4 5
Visién general en el ambito del AlImacenamiento Geoldgico en México (PEMEX) 1 2 3 4 5
Mapeo hacia el futuro (Discusion) 1 2 3 4 5
Dia 2

Visién general de este proyecto de APEC de Captura y Almacenamiento de Carbono 1 2 3 4 5
Valoracion del rendimiento de los proyectos de almacenamiento geoldgico 1 2 3 4 5
Tecnologia de captura de CO2, separacion y compresion 1 2 3 4 5

Casos de estudio — Desarrollo de la combustion de Oxy-Carbono para la industria

de la energia; Experiencia de Gasificacion Dakota 1 2 3 4 5
Consideraciones econdmicas de la Captura y el Almacenamiento de CO2 1 2 3 4 5
Almacenamiento de carbono y el Mecanismo de Desarrollo Limpio (Protocolo de Kyoto) 1 2 3 4 5
Mapeo hacia el futuro (Discusion) 1 2 3 4 5

1. ,Como se podria haber mejorado estas sesiones?

2. ¢ Tiene alguna pregunta que no fue tratada durante el taller? Por favor explique.

3. Laduracion del taller fue a) adecuada, b) demasiado larga, ¢) demasiado corta (circule una respuesta). Por favor explique
porque.

4. ¢;Deberia de haberse incluido a otros interlocutores en la agenda? Por favor explique.

5. ¢Que es lo que se deberia de tratar (temas tecnolégicos o politicas) para poder implementar la capturay el almacenamiento
de CO2 en su pais?

6. Por favor proporcione otros comentarios abajo.
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