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Executive summary
 
Two capacity building workshops on Carbon Capture and Storage (CCS) were held: in Hanoi, 
Viet Nam, in December 2011, and in Mexico City, Mexico, in June 2012, as part of the Asia 
Pacific Economic Cooperation’s (APEC) ongoing series of CCS capacity building workshops in 
developing APEC economies.  
 
The December 2011 workshop in Viet Nam was held jointly with the Asian Development 
Bank (ADB), because the ADB was working closely with the governments and national 
experts in Southeast Asian economies, including Viet Nam, on a Regional Technical 
Assistance (RETA) program on CCS. By holding a joint workshop with the ADB, the APEC 
team aimed to maximize the synergies between its capacity building activities and the ADB’s 
RETA program.  The ADB was responsible for the meeting venue and local logistics, whereas 
the APEC team, comprising ICF International (APEC Consultant) and the APEC Project 
Overseer, was responsible for the workshop program and contents, the course materials 
and workshop handouts, and for engaging the international experts. Both parties were 
involved in preparing the lists of participants. 
 
Prior to the Viet Nam workshop, ICF reviewed, edited and updated the existing APEC CCS 
Training Modules by adding additional material and updating references, based on input 
from the Project Overseer.  
 
The Viet Nam workshop was moderated and facilitated by ICF.  The first day of the 
workshop covered more general CCS topics, including technical, legal, regulatory and 
community outreach issues, whereas the second day of the workshop was more focused on 
aspects resulting from the ADB RETA study on Viet Nam.  Invited international experts and 
the ADB consultants gave presentations and were available to answer questions throughout 
the workshop. 
 
The joint workshop was successful and there was a good mix of government and industry 
representatives, with nearly all of the participants coming from Hanoi. Participants rated 
nearly all sessions highly, and there was interest in having more workshops, particularly 
focused on CO2 use and on gas processing. Some suggested that the workshops should 
provide more detailed information, particularly on enhanced oil recovery (EOR), financing 
and public awareness. Most of the international experts who presented at the workshop felt 
that the workshop was well structured, well organized and covered all core CCS areas well.  
A list of potential future options for continuing CCS capacity building in Viet Nam is provided 
in this report. 
 
Initially, it was planned that this APEC project would comprise two additional workshops, 
namely in Thailand and another APEC economy in southeast Asia. However, due to 
scheduling issues these workshops had to be cancelled in March, 2012.   
 
In early April 2012, APEC decided instead to support a CCS workshop in Mexico City, based 
on a request from the Federal Electricity Commission (CFE), which had been considering to 
hold CCS capacity building workshops aimed at university students.  The workshop in Mexico 
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City was much pedagogical in nature than the workshop in Viet Nam and focused on 
providing detailed technical information on the storage of CO2 to undergraduate students in 
the geological sciences.  
 
ICF and APEC helped organize the agenda and invited speakers for the workshop, and CFE 
arranged the logistics. No additional changes were made to the Training Modules, but 
additional reference materials were added to the course package for the participants.  
 
The workshop was held in Mexico City in an auditorium of CFE’s Technology Museum. The 
workshop was moderated and facilitated by CFE staff, who played a key role in ensuring the 
success of the workshop. The first day of the workshop covered the basics of CCS and CO2 
storage, including background information on climate change and the role of CCS, 
fundamentals of storage, site selection, capacity assessment, and the scientific basis of CCS. 
The second day of the workshop started with a discussion of risk assessment and monitoring 
and verification aspects of CO2 storage, and then examined the relevance of CCS as it relates 
to enhanced oil recovery (EOR) in Mexico. At the end of the workshop, a focus group of CFE, 
Global CCS Institute, ICF, APEC, and professors from various Mexican universities held a 
meeting to develop a consensus and action plan for introducing CCS into the university 
curriculum in Mexico. 
 
The workshop was attended by more than 220 people, including, students, professors, CFE 
staff, policy makers, scientists, etc. The focus group on the second day was attended by 
about 22 participants, including many university professors. 
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1 Project Description  

1.1 Project Background 

Future demand for coal for power generation in the APEC region is expected to rise 
dramatically, in contrast to other fossil fuels.  The 2009 APEC Energy Outlook1 indicates that 
power generation from coal will rise from 5,300 TWh in 2005 to 8,600 TWh in 2030, with the 
share of coal in the power sector expected to further increase, particularly in developing 
APEC economies2.   
 
Overall, coal and oil are expected to remain as the dominant sources of primary energy 
supply for APEC economies. APEC economies are considering coal as an important option 
because of the large and well-dispersed coal reserves, existing large installed base of coal-
production capacity, low-cost and stable economics associated with coal, and the availability 
of a range of advanced power generating technologies that can limit the environmental 
impacts of coal.  Furthermore, in many of the APEC developing economies, concerns about 
energy security is also driving a push towards utilizing domestic resources, which is often 
coal. 
 
At the same time, coal is a high-carbon fuel and increased use of coal employing current coal 
combustion or gasification technologies implies a higher rate of carbon dioxide (CO2) 
emissions.  Increasing atmospheric concentrations of CO2 and other greenhouse gases are 
very likely a primary cause of rising global temperatures.3 Mitigating global warming will 
require deep reductions in global CO2 emissions, especially from coal use. Therefore, 
technologies that enable us to capture and store CO2 emissions from coal are critical if we 
wish to continue the use of coal, while at the same time minimizing CO2 emissions to the 
atmosphere.  APEC Leaders have also acknowledged that challenges of economic growth, 
energy security and climate change are fundamentally interlinked, and agreed to promote 
policies for cleaner coal use and carbon capture and storage (CCS) technologies in their 
Sydney declaration.4 
 
Although CCS technologies are not yet fully commercial, parts of the technology are already 
commercial, and there are global efforts to demonstrate the technology on a large scale. 
Indeed, the key challenges lie in integration and technology risk-reduction through large-
scale demonstration projects.  The APEC developing economies have pledged to cooperate 
on joint research, development, demonstration, deployment and transfer to CCS 
technologies, although their engagement will likely be based on the differences in economic 
and social conditions among the economies and be consistent with the common but 
differentiated responsibilities and respective capabilities of these economies.4 

1 http://publications.apec.org/publication-detail.php?pub_id=946
2 APEC developing economies include: Brunei Darussalam; Chile; People's Republic of China; Hong Kong, 
China; Indonesia; Malaysia; Mexico; Papua New Guinea; Peru; The Republic of the Philippines; Singapore; 
Chinese Taipei; Thailand; Viet Nam.
3 Fourth Assessment Report, IPCC, 2007.
4 http://www.apec.org/apec/leaders__declarations/2007/aelm_climatechange.html
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Many APEC developing economies are planning to build new coal-fired power plants in the 
future, and CCS is an option that can be relevant in the medium-to-long term as the demand 
for significant (>90%) reductions in GHG emissions becomes warranted. Although the Asia 
Pacific Energy Research Centre’s (APERC) Business-As-Usual scenario does not envision a 
role for CCS before 2030,5 the International Energy Agency’s (IEA) 450 Scenario6 expects 
that about 7% of the low-carbon electricity in APEC economies in 2030 will be from CCS.7  
 
Furthermore, the depletion of oil and gas fields across the globe has given a new impetus to 
CO2-based enhanced oil recovery (EOR) techniques that help to prolong the life of 
hydrocarbon extraction and recover additional hydrocarbons from existing oil and gas fields, 
while at the same time storing CO2. This EOR technique is often considered to be an 
important step in the demonstration of long-term CO2 storage techniques. 
 
In view of the above, the APEC Experts Group on Clean Fossil Energy (EGCFE) has focused 
over the past decade on assessing and promoting the role of CCS in APEC economies. The 
EGCFE has undertaken a series of activities with the goal to build capacity within APEC 
developing economies to understand the technology, its potential and its challenges, so that 
policymakers can consider CCS as part of their medium-to-long term energy strategies.  
 

1.2 EGCFE CCS Capacity Building Efforts 
APEC EGCFE projects have assessed the geological storage potential of CO2 in APEC 
economies (Phase I – EWG 06/2003); developed course materials to promote and transfer 
CCS technologies to developing APEC economies (Phase II – EWG 02/2004); and organized 
and hosted several capacity-building course workshops in South Korea, China, Mexico, and 
Indonesia (Phase II – EWG 02/2004, Phase III – EWG 07/2005 and Phase IV – EWG 09/2008). 
The reports for these projects are available at www.egcfe.ewg.apec.org. 
 
This project (Phase V – EWG 05/2010A) was initially aimed at continuing the capacity 
building program with workshops in Thailand, Viet Nam, and another economy in Southeast 
Asia. ICF International responded to the request for proposals by APEC and was contracted 
to carry out the project. The first workshop was held in Vietnam in December 2011, but the 
subsequent workshops in Thailand and a third economy had to be cancelled due to 
scheduling problems, which became apparent by the end of March 2011.   
 
In April 2011, after the Southeast Asian workshops were cancelled, APEC decided to refocus 
its efforts on Mexico, and the Phase V project was oriented towards educating Mexican 
undergraduate students in the geological sciences about CCS and storing CO2. A workshop 
was held in coordination and cooperation with the Federal Electricity Commission (CFE) of 
Mexico. CFE staff played a critical role in organizing and hosting the workshop in Mexico City 

5 http://www.ieej.or.jp/aperc/2009pdf/Outlook/Outlook_Volume_I_4E.pdf
6 The IEA 450 Scenario from the IEA’s World Energy Outlook 2009 sets out an energy pathway consistent with limiting the 
increase in temperature to 2° C, thereby allowing the concentration of atmospheric CO2 to be stabilized at less than 450 
ppm.
7 http://www.ieej.or.jp/aperc/2010pdf/PES.pdf
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in June 2011. The Global CCS Institute supported the workshop by providing financial 
support to CFE. A second workshop was initially scheduled to be held in Hermosillo, Mexico, 
in September 2012. However, this workshop had to cancelled, as additional financial 
support for this workshop to cover expenditures outside the APEC budget was unavailable.  
 
Thus, the Phase V – EWG 05/2010A project completed two workshops—one in Viet Nam 
with ADB and one in Mexico with CFE. 
 

1.3 Objectives 
 
The primary objective of this project was to help increase the capacity of developing APEC 
economies to assess the potential of CCS technologies within their own economies, and 
evaluate options for the implementation and potential uptake of such technologies. The 
original project objectives were: 

To complete three capacity building workshops (in Viet Nam, Thailand and a third 
APEC economy) 
To achieve a greater understanding by workshop participants of CCS and its options, 
key issues, and the potential for national implementation of CCS; 
To develop host economy-focused workshop materials, building on existing course 
materials such as training modules and references;  
To deliver a final report on the workshop, which will describe the results of the 
workshop and provide recommendations on how to further advance CCS knowledge 
dissemination; 

1.4 Main Deliverables  

Updated course materials 

Workshop in Viet Nam 

Workshop in Mexico 
 
Workshop report 

 

1.5 Summary of Phase V Project 
 
The workshop in Hanoi, Viet Nam, was held jointly with the Asian Development Bank (ADB), 
which had separately initiated a Regional Technical Assistance (RETA) program and was 
working closely with the governments and national experts in Thailand, the Philippines, 
Indonesia and Viet Nam to explore the potential for CCS in these economies.  By holding a 
joint workshop with the ADB, the APEC team aimed to maximize the synergies between its 
capacity building activities and the ADB’s RETA program.  As such, the linkage with the ADB 
and the availability of the ADB reports on the feasibility of CCS in these economies ensured 
that the workshop in Viet Nam could be more focused than the previous workshops, 
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allowing for a more targeted set of issues to be covered in the workshop. On the other 
hand, the logistics and preparation for this workshop was more complex, given that both 
APEC and ADB interests had to be met. 
 
ADB was responsible for the meeting venue and local logistics in Viet Nam, whereas the 
APEC team, comprising ICF and the Project Overseer, was responsible for the workshop 
program and contents, the training materials, the workshop handouts (binder and CD), and 
for engaging the international experts. Both parties were involved in preparing the lists of 
participants. 
 
The workshop in Mexico (Mexico City) was held in coordination with the Federal Electricity 
Commission (CFE), which had recognized the need for CCS capacity building in the Mexican 
higher education system, with a focus on the science of storing CO2.  APEC and CFE initially 
decided to meet this need with two workshops aimed at undergraduate students.  However, 
for the reason outlined above, only one workshop was realized.  Unlike the Viet Nam 
workshop, the workshop in Mexico City was much more pedagogical in nature and did not 
cover any legal, regulatory or policy aspects. Instead, the focus was on the science behind 
storing CO2 and on providing an opportunity for Mexican students to gain an understanding 
of the kinds of subjects that they need to study in order to come part of a future CCS 
workforce.  
 
CFE staff was instrumental in the organization and facilitation of the workshop. APEC and ICF 
invited expert speakers on various topics and coordinated the presentations. APEC, ICF, and 
CFE were responsible for the content of the workshop. ICF provided to CFE the course 
materials, updated reference materials and the presentations—which were subsequently 
provided in CDs and workshop binders to the participants.  
 
This workshop was attended by over 216 participants, mostly students and university 
professors.  All had an opportunity to interact with the world-renowned experts present at 
the workshop. The workshop in Mexico City can certainly be considered as one of the largest 
and most successful capacity workshops on CCS undertaken by APEC. A follow-up 
‘invitation-only’ session with about several university professors was held to develop a 
consensus on potential follow-up activities in Mexico and discuss how to get CCS integrated 
into the university curriculum. 



 

10 
 

2 Course Material 

2.1 Training Module Updates 

Based on input from the Project Overseer, the modules from Phase IV were reviewed and 
updated so that they reflected recent developments in CCS. With the update in Phase IV, 
the modules did not require major changes, but the modules were edited for accuracy, 
better grammar, and updated references. A new APEC reference number was assigned to 
the updated training module. 
 
The edits to the modules included the following: 
 

Introduction to CO2 capture and geological storage in energy and climate policy – 
Edits to ensure better language and flow. Updated references and added new 
references to IPCC reports and European CCS Directive and its implementation. 
Appendix to the Introduction was removed, and instead a reference was provided 
to the Global CCS Institute’s State of CCS reports. 

 
Module 1 CO2 capture and storage overview – Edits for better language and flow 
in the module, along with new references and language from IPCC reports.  

 
Module 2: Post combustion flue gas separation - Edits for better language and 
flow. New diagram on options for carbon capture, which sets the stage for the next 
module as well. New diagram on post-combustion technology groups from EPRI. 
More detailed discussion on the chilled ammonia process.  

 
Module 3: CO2 capture – Pre-combustion (decarbonisation) and oxyfuel 
technologies – Edits for better language and flow. Additional discussion on 
drawbacks of post-combustion capture options as well as disadvantages of 
precombustion and oxyfuel options.  Updated diagrams on schematics for the 
processes from Vattenfall. 

 
Module 4: CO2 compression and transport to storage site – Updated discussion on 
water content and other impurities in the CO2 stream. A new table on CO2 pipeline 
specification. 

 
Module 5: CO2  storage options and trapping mechanisms - Edits for better 
language and flow. Additional discussion on issues associated with storage in 
depleted gas and oil fields. 

 
Module 6: Identification and selection of suitable CO2 storage sites   -  No edits to 
this module by ICF. 

 
Module 7: Key steps in developing and implementing a CO2 capture and storage 
project – A new figure indicating the steps involved in the lifecycle of a storage 
project. A new figure and details on an approach to assess the impact of impurities 
in a CO2 stream.  A new section on “Investment Issues and Risks in developing a CO2 
storage project”. Updated references. 
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Module 8 to Module 14:  -- There were no edits in these modules, as they were 
already well updated.  

2.2 Other Reference Materials  
In addition to the training modules, there were key Reference Materials on CCS provided to 
workshop participants on the CD.  All references from Phase IV were included, and 
additional references were added. The full list of references for both the Viet Nam and 
Mexico workshops are reproduced in Appendix 2, and the additional references (beyond 
Phase IV) were:  

 
CARBON CAPTURE AND STORAGE: Legal and Regulatory Review (Edition 2) 
International Energy Agency © OECD/IEA 2011 

 
Technology Roadmap: Carbon Capture and Storage in Industrial Applications 
International Energy Agency © OECD/IEA 2011 

 
Cost and Performance of Carbon Dioxide Capture from Power Generation 
International Energy Agency © OECD/IEA 2010 

 
Best Practices for Public Outreach and Education for Carbon Storage Projects, 
National Energy Technology Laboratory, US Department of Energy 

 
Communication and Engagement Toolkit for CCS Projects, CSIRO 

 
CCS Guidelines, World Resources Institute 

 
The Global Status of CCS 2011, Global CCS Institute 

 
Defining CCS Ready: An Approach to An International Definition, Global CCS 
Institute 

 
CCS Ready Policy: Considerations and Recommended Practices for Policymakers, 
Global CCS Institute 

 
North American Carbon Storage Atlas, First Edition, 2012 

 
 

2.3 Availability of Course Materials 

The presentations were printed and presented in a workshop binder. The participants 
received a CD containing the presentations, training modules, case studies, community 
outreach material and references. 
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3 Joint APEC-ADB Workshop in Viet Nam 

3.1 Workshop Overview 

The workshop was held at the Sofitel Plaza Hotel in Hanoi, Viet Nam, in coordination with 
the ADB, and was entitled “APEC/ADB Joint Workshop, Carbon Capture and Storage in Viet 
Nam”. The workshop was held on 13-14 December 2011. Initial plans in August 2011 had 
called for holding the Viet Nam workshop back-to-back with a CCS workshop in Bangkok, 
Thailand, in late 2011.  However, due to the flooding in Bangkok in November 2011 and other 
factors, including the unavailability of the ADB RETA report on Thailand and delays in the 
workshop approval by the Viet Nam Ministry of Industry and Trade (MOIT), it was decided, 
less than three weeks before the event, to postpone the Thai workshop and only hold the 
workshop in Viet Nam. 
 
Prior to the workshop, ICF had reviewed the training modules and updated them. In 
preparing a potential list of participants, ICF relied on ADB RETA contacts and participants 
lists from a previous CCS workshop hosted by Alstom and the Global CCS Institute in 2010 as 
well as a USAID/APEC clean coal workshop in 2008. 
 
An invitation and agenda for the workshop were prepared in coordination with the ADB and 
the APEC Project Overseer. These were translated into Vietnamese and, as soon as MOIT 
approval was obtained, 105 copies were sent by ICF to potential participants by email, postal 
mail and by personal invitations. The workshop binders were prepared ahead of time and 
consisted of presentations by speakers, speaker biographies, and the Executive Summary of 
the ADB RETA report on Viet Nam. The workshop binder contents, the training modules and 
CCS references were all burned onto a CD, which was provided to workshop participants. 
 
A day before the Joint APEC-ADB workshop, the ADB presented its RETA CCS report on Viet 
Nam to the government and their stakeholders. The government approved the non-
confidential parts of the report for presentation and discussion at the Joint APEC-ADB 
workshop. The workshop was structured such that the first day featured a general 
introduction and discussion of all major CCS issues, whereas the second day focused on 
specific findings and issues pertaining to Viet Nam as identified by the ADB RETA study. Many 
of the international experts spoke and played an active role in the workshop on both days. 
On the last day, a panel discussion focused on options for fostering continued interest in and 
support for CCS in Viet Nam.  

3.2 Workshop Program and Speakers 

The workshop, which was moderated and facilitated by ICF’s Dr. Ananth Chikkatur, was 
conducted in sessions, with presenters at each session available for questions through the 
workshop moderator at the end of the session. There was at least five minutes of time 
provided for questions and answers. Many participants engaged the speakers afterwards 
during the break and lunch time in informal discussions.  
 
New presentations were prepared for the workshop to reflect the updated training 
modules, the ADB RETA study, and the participation of new presenters. The workshop 
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presentations in Viet Nam covered all the major areas of CCS technology and issues relating 
to CCS implementation. See Appendix 6 for the detailed agenda for both days. 
 
Day 1.  
In the morning opening session, several key officials from the Viet Nam government 
attended, including Mr. Lê Tu n Phong, Deputy Director General, Ministry of Industry and 
Trade (MOIT) and Dr. Bui Cach Tuyen, Vice Minister, Ministry of Natural Resources and 
Environment (MONRE). Also attending was Mr. Andrew Head, Deputy Country Director, Viet 
Nam, Asian Development Bank. Mr. Phong replaced Mr. Hoang Quoc Vuong, Vice Minister for 
Energy, MOIT, as the latter offical was unable to attend the workshop at the last minute. Mr. 
Phong’s speech was in Vietnamese; the translated version is provided in Appendix 3. 
Following Mr. Phong was Andrew Head, who welcomed the participants and described ADB’s 
activities in Viet Nam. His speech is also included in Appendix 3. 
 
Following the opening session, Dr. Frank Mourits, Natural Resources Canada, described 
APEC’s programs on CCS and the role of this workshop in capacity building. Dr. Pradeep 
Tharakan, ADB, then discussed ADB’s RETA on CCS, and Dr. Ananth Chikkatur, ICF, discussed 
the APEC training modules and how they could be used by participants. There was a large 
contingent of reporters present during the opening and first session, indicating the general 
interest of the Vietnamese public about CCS and its potential role in Viet Nam. 
 
Other presenters on Day 1:  

Justine Garrett, IEA, France, discussed the importance of CCS as a greenhouse gas 
mitigation option, drawing on the IEA’s CCS Roadmap findings. 
Dr. Stanley Santos, IEAGHG, U.K, presented an overview of capture technologies, 
their status and challenges. 

During the morning tea break, many reporters who were present at the opening session 
interviewed Dr. Frank Mourits, Dr. Pradeep Tharakan and Andrew Head. Following the 
break, two more presentations were made before lunch: 
 

Dr. Stanley Santos, IEAGHG, U.K, presented an overview of CO2 transportation issues. 
Dr. Bill Gunter, ADB Consultant, Canada, discussed aspects of storage fundamentals, 
including fluid flow and trapping mechanisms and site screening and selection. 

 
Following lunch, there were three presentations: 

Christopher Short, Global CCS Institute, Australia, presented on the economics and 
financing of CCS, focusing in particular on the business case for CCS. He also 
highlighted the uncertainty and variability of current cost estimates. 
Justine Garrett, IEA, France, discussed the legal, regulatory and permitting issues, the 
IEA Model Regulatory Framework, and various issues around long-term liability. 
Simone Carr-Cornish, CSIRO, Australia, discussed aspects related to public awareness 
and community consultation, with the introduction of the CCS toolkit developed by 
the Commonwealth Scientific and Industrial Research Organisation (CSIRO) for the 
Global CCS Insititute. 
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Following the afternoon tea break, there were two more presenters: 

Christopher Short, Global CCS Institute, Australia, presented on the status of CCS, 
based on the Global CCS Institute’s 2011 report. 
Pham Dong Giang, Sales Manager, Alstom Viet Nam, discussed Alstom’s CO2 capture 
technologies, their development and status. 

 
Day 2. 
On the second day, the primary focus was on the findings from the ADB RETA report on Viet 
Nam.  For this reason, the ADB consultants were the main presenters.  However, where 
possible, speakers from Day 1 (called discussants in this context) initiated discussions on the 
ADB presentations, relating these to the general discussions on Day 1. This was meant to 
provide a good integration between Day 1 (general CCS discussions) and Day 2 (economy-
specific discussions). 
 
The presenters and discussants in Day 2 included: 

Nguyen Anh Dung, Institute of Energy, Viet Nam, discussed the role of CCS in Viet 
Nam by presenting an overview of the energy status in Viet Nam (supply, demand, 
GHG and CO2 emissions) and energy scenarios that could support CCS. 
Doug Macdonald, ADB Consultant, Canada, presented the key highlights from the 
ADB RETA study on capture opportunities and challenges in Viet Nam. Stanley 
Santos, IEAGHG, U.K, was the discussant. 
Dr. Bill Gunter, ADB Consultant, Canada, presented on the storage opportunities and 
challenges in Viet Nam from the ADB RETA report.  
Dr. Bill Gunter also presented on opportunities and challenges in Viet Nam regarding 
the productive use and storage of CO2, which includes CO2-enhanced oil recovery 
(EOR) and enhanced coalbed methane (ECBM) recovery. 
Craig Hart, ADB Consultant, U.S., discussed the legal, regulatory and permitting 
challenges to CCS in Viet Nam, along with a summary of overall challenges in the 
Southeast Asia. Justine Garrett, IEA, France, was the discussant. 
Simone Carr-Cornish, CSIRO, Australia, presented on the guiding principles of 
engagement and application to Viet Nam, based on the CCS toolkit. 
Dr. Pradeep Tharakan, ADB, Philippines, spoke on possibilities for financing CCS in 
Southeast Asia, including the role of ADB. 
Simplicio P. Caluyong, Coordinating Committee for Geoscience Programmes in East 
and Southeast Asia (CCOP), Thailand, discussed the capacity building needs in CCOP 
economies, the role of CCOP in promoting CCS, and the importance of a CCS project 
in the region. 

 
The last session included a Panel Discussion, featuring ADB team members (Dr. Pradeep 
Tharakan, Doug Macdonald, Dr. Bill Gunter and Craig Hart) and Mr. Mai Dinh Trung, Deputy 
Director, Energy Department, MOIT, as panelists.  
 
Dr. Pradeep Tharakan, ADB, and Dr. Frank Mourits, Natural Resources Canada, made the 
final closing comments – they thanked all attendees and stated they were looking forward 
to further interaction with Viet Nam on CCS. 
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3.3 Workshop Attendance 

The joint workshop was successful and there was a good mix of government and industry 
representatives. The first day had the most attendance, with a large number of journalists 
and reporters being present. Attendance thinned out in the afternoon of Day 1, and a 
smaller number attended Day 2 of the workshop. 
 
Overall attendance was negatively impacted by three factors: 1) due to the late approval by 
MOIT, very limited time was available (less than ten days) for inviting participants and 
ensuring their attendance; 2) lack of travel/lodging support for participants from outside 
Hanoi; and 3) scheduling conflicts due year-end priorities.  Consequently, most of the 
participants were from Hanoi. 
 
The attendance numbers are summarized in the tables below. A full list of participating 
organizations is provided in the Appendix 4. 
 
Day 1  
Group Participants 

Vietnamese Participants 34 

International Participants 12 

Total registered 46 

 
Day 2  
Group Participants 

Vietnamese Participants 16 

International Participants 12 

Total registered 28 
 
 

3.4 Workshop Feedback 

Formal feedback was obtained from surveys distributed to participants on both Day 1 and 
Day 2.  Only a limited number of participants filled out and handed back the surveys to ICF. 
While not a big sample, the feedback on how the workshop sessions had contributed to the 
knowledge of how to implement CCS in Viet Nam was overall positive. 
 
On Day 1, nine participants turned in the responses, although many more had attended. 
Nearly all sessions received high ratings, expect for Economics and Financing and Status of 
CCS Projects, both of which received mostly medium ratings. There were contradictory 
responses in the comments – for example, some participants wanted fewer details on CO2 



 

16 
 

capture technologies and legal/regulatory issues, whereas others wanted more. There was 
an interest in having more workshops, particularly focused on CO2 use and on gas 
processing. One participant suggested having more workshops in Ho Chi Minh City, with the 
involvement of Petrovietnam Exploration Production Corporation (PVEP). 
 
On Day 2, there were seven responses, of which nearly all respondents gave either high 
and/or medium rating to all of the sessions. Most rated the Panel Discussion at the medium 
level, and one person rated the Legal, Regulatory, Public Awareness, and Panel Discussion at 
the low level. Some of the suggestions called for more details, including additional 
information on EOR, financing, and public awareness issues.  
 
A more comprehensive summary of the feedback can be found in the Appendix 5.  
 
Most of the international experts who presented at the workshop felt that the workshop 
was well structured, well organized, and covered all core CCS areas well.  
 
It was suggested that it is important to further engage with participants in discussion. The 
limited discussion (especially on the second day) was due in part to the relatively low 
number of attendees. 
 
For future workshops on CCS in Southeast Asian economies, depending on the 
profile/interests of the relevant economy, more specific areas such as CCS and EOR or Bio-
Energy with Carbon Capture and Storage (BECCS) should be considered. Also, engaging 
government officials involved early in the process would be useful. 
 
There was also some feedback that the print of the presentations in the workbook was not 
large enough and difficult to read. 
 

3.5 Follow-Up Activities and Recommendations for Advancing CCS in Viet 
Nam 

Develop a C C S  pilot project in Viet Nam. Candidates for such a project include 
EOR, using carbon dioxide from natural gas separation. Funding from international 
bodies, including oil and gas companies, would be needed. A pilot project would 
provide a mechanism for developing and refining legislation and technical expertise. 
In addition it would provide a vehicle for developing public awareness and 
confidence in CCS technology. 

In order to increase the interest for CCS technology in Viet Nam, there is a need for 
organizing more workshops, which would provide more basic information and 
comprehensive knowledge in this area. Universities or academic institutions play an 
important roles in disseminating CCS technology in associated with government 
bodies and related industries. Therefore, bodies such as APEC, CCOP, the ADB, the 
IEA and the Global CCS Institute could facilitate this through holding more 
technical workshops, such as EOR-specific workshops and capture workshops. 
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However, it will be vital to coordinate activity with other capacity-building 
organizations. 
 
Obtain support from Petro-Viet Nam for CCS studies and pilot projects. 
 
Local governments would need to take an active role in supporting CCS capacity 
building activities, including providing travel support for local participants, so they 
can participate when workshops are held elsewhere in Viet Nam. 
 
New approaches and technology development in Viet Nam seem to flourish when 
supported by top government agencies (as supporters and catalysts) in combination 
with solid advocacy from universities, which are the disseminators of knowledge in 
the society and industry.  Future approaches to stimulate increased CCS technology 
awareness and uptake in Viet Nam must involve a top/well-known university, which 
would play a central coordinating role for CCS technology. 
 
Future workshops on CCS technology should also be held in Ho Chi Minh City – the 
home of many industries with large CO2 emissions.  Ho Chi Minh City has been 
identified as one of the top Asian coastal cities that are most affected by climate 
change. The local government is paying close attention to climate change adaptation 
and mitigation measures. Ho Chi Minh City University of Technology could be the 
potential academic organization that could support the organization of CCS 
workshops in the near future. 
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4 APEC-CFE Workshop in Mexico 

4.1 Workshop Overview 

The APEC-CFE workshop was held at the MUTEC (Museo Tecnológico de CFE), which is 
CFE’s Technology Museum in the Chapultepec Park in Mexico City, and was entitled “APEC-
CFE Workshop for Introducing CO2 Geological Storage in Earth Sciences Undergraduate 
Programs”. The workshop was held on 27-28 June 2012. The Mexico workshop became part 
of the Phase V project after the workshops with ADB were canceled due to scheduling 
conflicts in late March 2012. Planning for the workshop started in May 2012, with the agenda 
and the selection of speakers to be invited for the workshops. 
 
The updated training modules were used for the Mexico City workshop, with the addition of 
the new North American Carbon Storage Atlas as part of the reference material. In preparing 
a list of potential expert speakers, ICF relied on the APEC Project Overseer’s contacts and 
presenters from a CSLF workshop, which was held in Mexico City in March 2012. Participants 
for the workshops were invited by CFE, based on their interactions with various universities. 
The Global CCS Institute provided financial support for expenditures that could not be 
covered by APEC, and the workshop was officially sponsored by CFE and the Foundación 
ProCiencias de la Tierra (Pro Earth Sciences Foundation – FECIT). 
 
The agenda for the workshop was prepared by APEC and ICF, in coordination with CFE and 
FECIT. It was translated into Spanish and placed on the FECIT website, as soon as it was 
finalized. FECIT website has the agenda, as well as the presentations and APEC handouts to 
participants, at http://www.fundacionprocienciasdelatierra.org/  
 
The workshop binders were prepared ahead of time and consisted of the agenda, speaker 
biographies, and the presentations by speakers. The workshop binder contents, the training 
modules and CCS references were all burned onto a CD, which was provided to workshop 
participants. 
 
The workshop was structured such that the first day featured a general introduction to the 
role of CCS in climate change mitigation and a discussion of the basic science behind CCS 
technology, whereas the second day focused primarily on specific issues pertaining to 
Mexico, especially the role of EOR as an initial avenue for deploying CCS in Mexico. Many of 
the international experts spoke and played an active role in the workshop on both days. On 
the last day, an invitation-only roundtable discussion focused on options for introducing CCS 
in the curriculum of Mexican universities.  

4.2 Workshop Program and Speakers 

The workshop was moderated and facilitated by CFE (Mauricio Pico Medina), with several 
presentations in each session of the day.  More than five minutes were provided for 
questions and answers at the end of each presentation. Many participants engaged the 
speakers afterwards during the break and lunch time in informal discussions. The workshop 
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had simultaneous translation so that speakers and participants could communicate in both 
Spanish and English. 
 
New presentations were prepared for the workshop to reflect the pedagogical nature of the 
workshop, and to provide the basics for the students. The workshop presentations in 
Mexico City covered all the major areas of storage technology, with an exploration of issues 
relating to CCS and EOR implementation in Mexico. See Appendix 6 for the detailed agenda 
for both days. 
 
Day 1.  
In the morning opening session, the workshop was kicked off by brief opening remarks by 
Gustavo Arvizu Lara, Manager of Civil Engineering Studies (GEIC) of CFE, on the importance of 
the workshop for Mexico. Following the opening remarks, Dr. Ananth Chikkatur (ICF) 
described the role of Asia Pacific Economic Cooperation (APEC) and its structure and 
programs. In the area of clean fossil fuels, there is a multiphase program on CCS, until 
recently led by Canada, to study and evaluate the potential of capture and geological 
storage in the APEC region and raise awareness around this technology. He also discussed 
the APEC training modules and how they could be used by participants.  
 
Other presenters in the first session on Day 1:  

Dr. Amparo Martinez Arroyo, UNAM, Mexico, provided the background on 
greenhouse gas emissions and climate change impacts and mitigation options, 
globally, as well as in Mexico. 
Dr. Steve Whittaker, Global CCS Institute, Australia, discussed the importance of CCS 
as a greenhouse gas mitigation option, drawing on the Global CCS Institute’s work 
and the IEA’s CCS Roadmap findings. He presented the modeling results by the IEA of 
atmospheric CO2 concentrations under different scenarios.  He highlighted different 
emission reduction alternatives and emphasized the need to implement them 
together. 

 
Following the morning tea break, two more presentations were made by Dr. Stefan Bachu, 
Alberta Innovates - Technology Futures, Canada. These two presentations covered the 
fundamentals of CCS, including fluid flow and trapping mechanisms, and the various 
considerations behind site screening and selection. He explained the four phases of CCS: 
capture, compression, pipeline transport, and subsurface injection and storage. He 
explained that the information needed to understand and ensure that storage is safe, secure 
and acceptable may take about 9-10 years. Assessments can be conducted at different 
scales and resolutions, including country, basin, regional, local and site scales.  He listed the 
criteria for site selection, concluding that the safety and security of storage, capacity, 
injectivity, the ability to meet regulatory requirements, including monitoring and 
accessibility, and project economics are the basis for the selection of a site.  
 
Following lunch, Dr. Bachu gave another talk where he presented the methodology and 
options for storage site capacity assessment. He explained the four levels of capacity 
assessment: theoretical, effective, practical and feasible, and elaborated on the factors that 
need to be considered for the capacity estimation of each.  
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All three of his presentations were very well received and there were a number of 
clarification questions and comments from the audience. 

After the break, the following speakers presented: 

Dr. Oscar Jimenez, CFE, presented a talk on Geophysics and Geomechanics of storage 
sites on behalf of Prof. Modesto Montoto, Spain, who was unable to attend the 
workshop at the last minute.  
Neil Wildgust, PTRC, Canada, discussed the various aspects of geochemistry that is 
needed to evaluate the suitability of storage sites, as well as for monitoring and 
verification of storage. He explained the chemical reactions that take place in the 
reservoir once CO2 is injected, such as dissolution depending on temperature and 
salinity of the formation water, mineral precipitation of carbonates 

 
Dr. Moises Davila, CFE, Mexico, then summarized the highlights of all of the presentations of 
the day, and laid the groundwork for presentations on the second day. 
 
Day 2. 
The first part of the second day continued the presentation of the basics behind CCS, with 
three presentations: 

Dr. Steve Whittaker, Global CCS Institute, discussed the role of "Monitoring and 
Verification (MV)" throughout the geological storage process to ensure the integrity 
of the storage site. He noted that the monitoring tools include geophysics, 
geochemistry, geomechanics, remote sensors and well logs. 
Neil Wildgust, PTRC, Canada, presented the potential risks for the different stages of 
CCS. He concluded that risk analyses for geological storage should be specific for 
each storage site. He ended his presentation by showing a case study on Weyburn, 
Canada. 
Wesley Peck, UNDEERC, U.S., explained the different mechanisms of oil recovery, 
and highlighted the role of tertiary recovery or enhanced oil recovery (EOR), which 
comprises the injection of miscible/immiscible fluids (CO2), or chemical or thermal 
(steam flooding) methods to recover another 10-15% of the oil from reservoirs. The 
presentation concluded with a few examples. 

 
In the next sessions, the focus of the workshop was on the potential for CCS in Mexico.  
Specifically: 

Dr. José Miguel González Santaló, IIE, and Mexico’s CSLF representative, explained 
the basic principles of CCS, gave a historical review of the introduction of this 
technology in Mexico, and mentioned the institutions that are participating in 
developing this technology in Mexico.  He stressed the importance of developing CCS 
and elaborated on future prospects for CCS in Mexico. 
Vicente Arévalo Mendoza, CFE, explained that CO2 emissions are related to the 
industrial development of an economy. He noted that it is the emissions from 
stationary sources that are to be captured and transported to geological storage 
sites. 
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Dr. Moses Dávila, CFE, showed the progress of Mexico’s knowledge of this 
technology, as reflected in a several published papers. He noted the commitment of 
the government of Mexico to actively participate in reducing greenhouse gases. He 
highlighted the work that Mexico has done in selecting potential sites for storage. 
Studies are now being initiated to complete the Region stage, where Sabinas and 
Burgos Basins are being considered. In addition, Dr. Dávila showed the results of a 
preliminary analysis of the environmental impact of a coal-fired plant with CCS. 
Rodolfo Lacy, Mario Molina Center, Mexico, outlined the objectives of the first 
planned demonstration project of CCS in Mexico, which will involve CO2-EOR and use 
facilities at PEMEX and CFE.  Mr. Lacy discussed the selection of two potential sites 
(Poza Rica and Tuxpan), the assessment of costs, the need for an environmental 
impact assessment, a risk assessment, and monitoring technologies. 

 
The workshop was then officially closed. Afterwards, representatives of the universities 
attended a Round Table, together with the representatives from APEC, ICF, Global CCS 
Institute, CFE, Ministry of Energy of Mexico and the FECIT.  The objective was to reach an 
agreement for introducing CCS in the study programs for geology and geophysics 
engineering in Mexico. 
 
The following five action items were agreed upon: 

All schools will begin implementing, formally or informally, the inclusion of CCS in the 
study programs of geology and geophysics from next semester (August-December 
2012). 
 
The Global CCS Institute will provide a book on climate change, which is currently 
being developed with a strong component on CCS, to be used as a textbook in the 
study programs. 
 
The Global CCS Institute will provide support for developing workshops on CCS to 
train teachers of universities offering geology and geophysics university programs in 
Mexico. 
 
The Ministry of Energy of Mexico will coordinate the activities arising from points 2 
and 3 between universities and Global CCS Institute. 
 
The National Association of Colleges and Schools of Engineering (ANFEI) will be 
invited to take part in the activities undertaken in the future with the intention to 
introduce the topic of CCS in Mexican universities in disciplines that apply this 
technology beyond of the earth sciences. 

 

4.3 Workshop Attendance 

The APEC-CFE workshop was one of most successful capacity building workshops in this 
APEC program, based on the large number of participants in the workshop. The attendance 
level was maintained on both days, indicating the high level of interest in the topic—see 
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figure below. CFE had also arranged for a certificate of attendance to be provided to the 
students at the end of the workshop—which further enhanced the interest and attendance. 
 
The attendance numbers are summarized in the figures below. More than 216 participants 
attended the two day workshop, and a total of 22 participants took part in the invitation-
only roundtable—see Figure 1. A more detailed list of the participants in the roundtable is 
shown in Appendix 8. 
 
 
 
 
Figure 1: Total Number of Participants on Day 1, Day 2, and Roundtable meeting at the 

APEC-CFE CCS workshop
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As shown in the graph below, the majority of the attendees were students (about 65%) and 
professors (18%). The rest of the attendees (17%) were part of the organization and expert 
speakers. 

Figure 2: Breakdown of workshop attendees

 
As shown in Figure 3 below, the majority of the attendees (about 60%) were from in and 
around Mexico City and 35% travelled from outside of Mexico City. Very few of the 
participants (4%) were from outside of Mexico—this segment was comprised mostly of the 
expert speakers. The large contingent of attendees who travelled from outside of Mexico 
City for the workshop indicates the high level of interest in the topic. 

Figure 3: Location of workshop attendees
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Table 1 below shows the total number of participants from different universities and 
institutions who attended the workshop.8 
 

Table 1: Breakdown of workshop attendees by Universities and other Institutions
UNIVERSITY/INST STUDENT PROFESSOR OTHERS TOTAL

Instituto Politecnico Nacional 58 12 0 70
Universidad Nacional Autónoma de México 30 6 0 36
Universidad Autonoma del Estado de Hidalgo 14 12 0 26
Universidad Autónoma de Guerrero 17 1 0 18
Benemérita Universidad Autónoma de Puebla 14 1 0 15
Instituto Tecnologico de Cd Madero 9 3 0 12
Universidad Autónoma de San Luis Potosí 1 2 0 3
Universidad  Autonoma de Chihuahua 0 2 0 2
SENER 0 0 4 4
CFE 0 0 24 24
APEC 0 0 1 1
Global CCS Insititute 0 0 2 2
CSLF -IIE 0 0 1 1
ICF International 0 0 1 1
Alberta Innovates, Canada 0 0 1 1
Energy & Environmental Research Center, 
University of North Dakota

0 0 1 1

Mario Molina Center 0 0 1 1
Petroleum Technology Research Centre, Canada 0 0 1 1

TOTAL 143 39 37 219
 

4.4 Workshop Feedback 

Formal feedback was obtained from surveys distributed to participants, and most of the 
participants filled out and handed back the surveys to CFE. The large sample size provides an 
interesting insight into the perceived relevance of the different presentations. 
 
As shown in Figure 4, the talks on the role of CCS (Dr. Steve Whittaker), the basics of CCS (by 
Dr. Stefan Bachu), MV (Dr. Steve Whittaker), CCS risks (Wes Peck), and the EOR 
presentations (Wesley Peck and Rodolfo Lacy) rated very high. Talks on the role of CCS in 
Mexico were also rated high, but the talks on geomechanics and geochemistry were not 
rated as high by the participants. The introductory presentation, highlighting the 
institutional structures within APEC and the history of APEC CCS capacity building activities 
within APEC, was not rated high either—perhaps because this was not as relevant to the 
students (although this might have been more interesting to policy makers). The details on 
the relationship between climate change and GHG emissions was also not rated very high, 
as the students might have known much of the information already. 
 
 

8 Note that the participant makeup was slightly different on Day 1 and Day 2.
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In addition to the ratings of the different presentations, attendees provided various 
suggestions to improve the workshops, which are summarized below. In many cases, there 
were many responses, and only the top few responses are listed below and more detailed 
responses are provided in Appendix 9. 
 
In terms of suggestions to improve the workshop, the top three suggestions were to: 

1) Send the workshop presentations to the translators a few days before in order to 
allow for better translation; 

2) Have longer time available for questions; and 
3) Divide the topics by application areas and explain better how the different disciplines 

studied by students interact with future professional opportunities in CCS 
 
Suggestions for additional topics to be covered in future workshops included: 

Methods of CO2 sequestration 
Environmental impacts of leakage and remediation 
Modeling and software used for site selection and injection of CO2 
Geomechanics, geotectonics, and geothermal 
Comprehensive analysis of a specific project 

 
More detail was requested in the following areas: 

Criteria for selection and characterization of storage sites 
Enhanced Oil Recovery, and associated risk analysis for EOR 
CO2 capture methods 

 
In terms of activities for improving CCS knowledge in Mexican universities, the top 
responses were to: 

Publicize CCS in print media aimed at the Universities 
Conduct additional workshops once or twice a year 
Invest in CCS training of teachers in earth sciences 
Invest in CCS R&D 
Develop projects where international experts and Mexican students can participate 
together 

 
Many of the respondents felt that information related to global CO2 emissions were not 
necessary and that there were many repetitions of the basic concepts by several 
presenters—indicating the need for more coordination among the expert speakers. 
 
A large number of attendees noted that the workshop was very well organized, with high-
level specialists presenting their knowledge to the students. Some requested that similar 
workshops be held on other topics, such as renewable energy sources, etc. 
 
All of the international experts who presented at the workshop felt that the workshop was 
well structured, well organized, and covered all core CCS storage areas well. It was 
suggested that it is important to have additional presentations highlighting the ongoing 
demonstration projects across the globe, so that the students can place the theoretical 
discussions in context of ongoing activities. 
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After the workshop, CFE (with APEC and ICF support) developed a summary of the 
workshop, which is on the FECIT webpage, and is also reproduced here in Appendix 10. 
 

4.5 Follow-Up Activities and Recommendations for Advancing CCS in 
Mexico 

Hold similar workshops on CCS in other parts of Mexico to engage students and 
professors in other regions of Mexico. 
 
Hold additional focused workshops in Mexico City on specific CCS-related topics. 
 
CFE and the Mexican universities, in coordination with the Global CCS Institute and 
other agencies, to follow through on the five-point action plan developed during the 
roundtable discussion 
 

o All schools to begin implementing, formally or informally, the inclusion of CCS 
in the study programs of geology and geophysics from next semester (August-
December 2012). 
 

o Global CCS Institute to provide a book on climate change, which is currently 
being developed, with a strong component of CCS, to be used as a textbook 
in the study programs. 
 

o Global CCS Institute to provide support for developing workshops on CCS to 
train teachers of universities offering geology and geophysics university 
programs in Mexico. 
 

o The Ministry of Energy of Mexico to coordinate the activities arising from 
points 2 and 3 between universities and Global CCS Institute. 
 

o National Association of Colleges and Schools of Engineering (ANFEI) to be 
invited to take part in the activities undertaken in the future with the 
intention to introduce the topic of CCS in Mexican universities in disciplines 
that apply this technology beyond of the earth sciences. 

 
Deeper involvement of PEMEX and SENER in CCS related educational activities in 
Mexico 
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5 Conclusion 
 
The Phase V workshops in Viet Nam and Mexico were successful in enhancing the CCS-
related capacity in both of the countries.  
 
The Mexico workshop, in particular, is an important contribution to the understanding of 
Carbon Capture and Storage in Mexico. It shows how an economy that is deeply interested 
in CCS can help build the demand for knowledge among its educational institutions, and 
how APEC can meet this demand through its capacity building activities. The workshop is an 
indication of how APEC can engage with educational institutions and policy makers globally 
to support CCS development. 
 
Pilot projects and involvement of oil and gas industries are necessary for continued interest 
in CCS in APEC developing countries. The workshops have shown that there is pent-up 
demand for more such workshops, and these workshops will be successful if they are well 
coordinated with local institutions.  
 
APEC’s training modules and capacity building activities have played an important role in 
supporting the buildup of capacity in the developing countries, and APEC needs to continue 
to engage with ADB, Global CCS Institute, CSLF, IEA, and other agencies to synergistically 
promote CCS knowledge and development. 
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Appendix 1: List of Acronyms 

ADB Asian Development Bank 

ANFEI National Association of Colleges and Schools of Engineering, Mexico 

APEC Asia Pacific Economic Cooperation 

APERC Asia Pacific Energy Research Centre 

BECCS Bio-Energy with Carbon Capture and Storage 

CCOP Coordinating Committee for Geoscience Programmes in East and Southeast Asia 

CCS Carbon dioxide Capture and Storage 

CFE Comisión Federal de Electricidad (Federal Electricity Commission), Mexico 

CO2 Carbon Dioxide 

CSIRO Commonwealth Scientific and Industrial Research Organisation, Australia 

CSLF Carbon Sequestration Leadership Forum 

ECBM Enhanced Coalbed Methane 

EGCFE APEC Experts Group on Clean Fossil Energy 

EOR Enhanced Oil Recovery 

FECIT Foundación ProCiencias de la Tierra (Pro Earth Sciences Foundation ), Mexcio 

IEA International Energy Agency 

IEAGHG IEA Greenhouse Gas R&D Programme, United Kingdom 

IIE Instituto de Investigaciones Eléctricas (Electricity Research Institute), Mexico 

IPCC Intergovernmental Panel on Climate Change 

MOIT Ministry of Industry and Trade, Viet Nam 

MUTEC Museo Tecnológico de CFE (Technology Museum of CFE), Mexico 

MV Monitoring and Verification of injected CO2 

OECD Organisation for Economic Co-operation and Development 

PEMEX Petróleos Mexicanos, Mexico 

PTRC Petroleum Technology Research Centre, Canada 



 

 
 

PVEP Petrovietnam Exploration Production Corporation, Viet Nam 

RETA Regional Technical Assistance of ADB 

SENER Secretaría de Energía (Energy Secretariat), Mexico 

UNAM Universidad Nacional Autónoma de México (National Autonomous University), 
Mexico 

UNDEERC University of North Dakota Energy & Environmental Research Center, United 
States 



 

 
 

Appendix 2: Reference Materials

Reference documents included on the CCS Course CD: 
 

Technology Roadmap. Carbon capture and storage. International Energy 
Agency © OECD/IEA 2009  

CARBON CAPTURE AND STORAGE: Legal and Regulatory Review (Edition 2) 
International Energy Agency © OECD/IEA 2011 

Technology Roadmap: Carbon Capture and Storage in Industrial Applications 
International Energy Agency © OECD/IEA 2011 

Cost and Performance of Carbon Dioxide Capture from Power Generation 
International Energy Agency © OECD/IEA 2010 

Best practices for Monitoring, Verification and Accounting of CO2 stored in 
Deep Geologic Formations, National Energy Technology Laboratory, US 
Department of Energy 

Carbon Sequestration Atlas of the United States and Canada, US Department of 
Energy  

CO2 EOR Technology, US Department of Energy  

Atmospheric monitoring and verification technologies for CO2 storage at 
geosequestration sites in Australia, Etheridge et al, CO2CRC 

Storage Capacity Estimation, Site Selection and Characterisation for CO2 
Storage Projects, CO2CRC 

Demonstrating Carbon Capture and Storage in Canada, Natural Resources 
Canada 

Geological Storage of Carbon Dioxide – Staying Safely Underground, IEAGHG 

Carbon Capture and Storage – Meeting the Challenge of Climate Change, 
IEAGHG 

Best Practices for Public Outreach and Education for Carbon Storage Projects, 
National Energy Technology Laboratory, US Department of Energy 

Communication and Engagement Toolkit for CCS Projects, CSIRO 

CCS Guidelines, World Resources Institute 

The Global Status of CCS 2011, Global CCS Institute 



 

 
 

Defining CCS Ready: An Approach to An International Definition, Global CCS 
Institute 

CCS Ready Policy: Considerations and Recommended Practices for 
Policymakers, Global CCS Institute 

North American Carbon Storage Atlas, First Edition, 2012 



 

 
 

Appendix 3: Opening Speeches in the APEC-ADB workshop in Viet 
Nam 

Opening Speech by Mr. Le Tuan Phong,  
Deputy Director General of Directorate of Energy, Ministry of Industry and Trade 

at APEC-ADB CCS workshop in Viet Nam on 13-14 Dec. 2011 
 
Mr. Andrew Head, Deputy Country Director, ADB Resident Mission – Viet Nam, 
Distinguished Guests, 
Ladies and Gentlemen, 

Climate change, a challenge to whole globe, has been urging the world and each country to 
apply effective adaptation measures to mitigate its impacts. Vietnam is one of countries 
strongly impacted in coming years by climate change which threatens our main economic 
zones.   

In sustainable development tendency towards low carbon economy against climate change, 
application of GHG emission reduction measures, carbon capture and storage (CCS) 
technologies is considered by many countries as playing important role.  

CCS technology with 3 main elements, carbon capture, transport and storage are technically 
feasible and step by step become commercialized in developed countries (with pilot projects 
mainly deployed in developed countries). In order to disseminate this technology, the 
technological, legal and policy mechanism aspects need to be internationalized, especially 
for developing countries like Vietnam: the first step is to assess potential and seek for legal 
frame, policy mechanism in order to overcome barriers (if any). 

Ladies and gentlemen, 

In recent time, some studies on CCS in developing countries have been being carried out, in 
which TA-RETA 7575 by ADB for 4 countries (the Philippines, Indonesia, Thailand and 
Vietnam). Yesterday, Ministry of Industry and Trade and Asia Development Bank held a 
meeting on reviewing Report of this project whose some contents will be presented at this 
workshop.  

Ladies and Gentlemen, 

Like in other economies, coal fired power plants are considered as one of main and large 
CO2 emission resources in Vietnam. In 2010, over half of installed capacity in Vietnam power 
system are thermal power of which coal fired power plants account for 18.5%, gas and oil 
fired power plants account for 36.6%. According to PDP VII, by 2020 the share of coal fired 
TPPs’ installed capacity in Vietnam power system will be increased to about 41.5 %. In 
period 2012 – 2015, 18 coal fired power plants with total capacity of 36.5GW will be added 
and in period 2021 – 2030, 10.6GW of coal fired TPPs will be added. 

According to experts’ assessment, in 2010, Vietnam’s CO2 emission is about 150.9 million 
tons, of which 65 million tons CO2 from agriculture (accounting for 43%), next energy sector 
– 52.7 million tons of CO2 (accounting for 35 %). In 2009, CO2 emission from fossil fuel is 
estimated increased by 113% in comparison to year 2000.  In energy sector, coal fired power 
plants contribute 54 % of CO2 emission and gas fired power plants contribute 40%. Each 
kWh of Vietnam contributes 0.52 kg CO2 emission. According to medium scenario, Ministry 



 

 
 

of Natural Resources and Environment estimated that GHG emission from energy sector by 
2020 is 224 million tons CO2 equivalent.   

The other main industries contribute about 10 million tons of CO2 emission/year, including 
cement 6.6 million tons/year, steel 2.5 million tons/year and limestone exploitation 0.8 
million tons/year. 

Ladies and Gentlemen, 

Study RETA 7575 which is carried out by expert team has assessed and analyzed 60 CO2 
emission sources (of which 31 thermal power plants) with total CO2 emission of about 64 
million tons/year and it is aware that Vietnam has technical potential of CCS technology 
application but with many challenges. Application of CCS technologies can be combined with 
gas-lift technology in order to increase benefits of oil exploitation in Vietnam.  RETA 7575 TA 
study proposed some steps of CCS application roadmap for Vietnam.  

On behalf of leaders of MOIT, I wish researchers to complete study and make specific 
recommendations for dissemination of CCS technology in Vietnam and other countries in 
the region. 

Thank you for attention and wish you good health! 
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CARBON CAPTURE AND STORAGE IN VIET NAM 

13-14 December 2011 
Opening Remarks by Andrew Head, Deputy Country Director for Viet Nam 

 
 

Mr. Le Tuan Phong,  Deputy Director General,  Energy Department, MOIT, 
 

Dr. Frank Mourits, Co-Chair of the APEC Expert Group on Clean Fossil Energy,   

Distinguished Colleagues, 
 

Ladies and Gentlemen – Good Morning.  
 
 
My name is Andrew Head, and I am the Deputy Country Director for the Asian 
Development Bank here in Viet Nam. On behalf of the ADB, I would like to welcome you 
all to this Joint ADB- APEC Workshop on Carbon Capture Storage. I would also like to 
acknowledge the leadership of the Ministry of Industry and Trade and APEC, which 
helped convene this workshop. We also have with us representatives from our partner 
organizations: the International Energy Agency (IEA), the IEA Greenhouse Gas R&D 
Programme (IEAGHG) and the Global CCS Institute,  as well as colleagues from various 
Ministries in Viet Nam, the academe,  and the private sector. 

 
ADB resumed operations in Viet Nam in 1993. Since then we have committed over $8.4 
billion in loans, $187 million in technical assistance, $139 million in grants, and $217 
million in private sector operations. ADB’s operations cover energy, water, transport, 
agriculture and environment, education,  public sector management  and health sectors. 

 
Over the next five years, as Viet Nam continues on its development path, ADB is 
keen to provide ongoing financing and technical assistance in a variety of areas related to 
clean energy and climate change, including: energy efficiency programs, sustainable 
transport such as the Hanoi and Ho Chi Minh City metro systems, improved land use and 
biodiversity conservation programs, and development of tools for climate risk assessment 
and adaptation planning. 

 
Vietnam is on the front lines of the ongoing struggle to balance economic growth with 
environmental protection. Viet Nam is one of the fastest growing economies in Asia and 
continued economic development will require the consumption of larger amounts of 
energy, much of which will be generated by coal-fired plants. This will increase the 
country’s greenhouse gas emissions significantly. 

 
But climate change has increasingly emerged as a significant risk to economic 
development. And Viet Nam, with its long coastline and large river deltas – where most of 
the population and economic activity is concentrated – is particularly susceptible. 

 
A study by the Ministry of Natural Resources and the Environment (MONRE) in June 2009 
predicts that by the end of the 21st century the average temperature in the country will 
rise by 2.3 degrees Celsius, with increasing rainfall during the wet season and less 
rainfall during the dry season. Sea level is expected to rise by 75 centimeters compared 



 

 
 

with the average from 1980–1999, which could affect significant amounts of the 
population in the Mekong and Red River delta areas. 
There is a real and urgent need to limit the environmental cost of energy generation from 
fossil fuels – and the government of Viet Nam recognizes this. Viet Nam is the first country 
in all of Southeast Asia to launch a national program to address climate change aimed at 
both mitigation and adaptation. The National Target Program (NTP) on Climate Change 
announced by the Prime Minister at the Copenhagen Climate meetings requires all 
ministries, provinces   and cities to develop climate change action plans. The very 
ambitious goals of the NTP now need to be turned into specific technologies, programs 
and practices – and this is where carbon capture and storage or CCS is particularly relevant. 

 
CCS offers the alluring prospect of producing much-needed electricity from fossil fueled 
power plants with almost no carbon emissions to the atmosphere. In addition, this 
approach can be applied to chemicals, steel and cement plants, and to natural gas 
processing facilities. 

 
There are significant challenges that need to be addressed first however. This technology 
is expensive, not fully commercial, and implementing these projects requires 
coordinated action among various industrial sectors and ministries. However, we cannot 
wait for these approaches to be perfected before bringing them to developing Asia. We 
need to start taking steps now. This means testing and piloting capture technologies in 
new coal-fired power plants and gas processing facilities. In terms of storage, we 
need to look for opportunities where we can combine capture technologies with 
enhanced oil recovery so that we increase oil production and offset some of the costs of 
storage. CCS needs to be placed next to renewable energy and energy efficiency and 
needs to be considered part of a comprehensive approach to managing energy-related 
emissions. 

 
In December 2010, ADB initiated a regional program with a budget of $1.25 million to 
work closely with the government and national experts in Thailand, the Philippines, 
Indonesia a n d  Viet Nam t o  explore the potential for CCS. This workshop is financed by 
the ADB’s CCS fund and the Global Carbon Capture and Storage Institute supported by the 
Government of Australia. 

 
With  a  full  2-days  program  ahead  of  us,  I  wish  everyone  productive  deliberations  
and substantive outcomes for this workshop. 

 
Thank you. Xin Cam On. 
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Appendix 5: Participant Feedback (Viet Nam workshop)  
Workshop Feedback (Day1) 

 

Results from the feedback forms have been entered in the template used to solicit feedback from 
participants on Day 1. A total of 9 participants provided their feedback. However, not everyone provided 
feedback on all parts of the workshop. 

Joint APEC-ADB Carbon Capture and Storage in Viet Nam Workshop 

We would be grateful for your feedback on this workshop 
 

Name 
 
I attended   Day 1   

Organisation 

 
Please rate each workshop session; how useful was it for increasing your knowledge of how to 
develop CCS in your economy? 

Low Medium High

Day 1

1 Welcome and Opening Address 3 6

2.1 Introduction to APEC’s CCS Programme 3 6

2.2 Introduction to the ADB CCS Technical 
Assistance - Facilitating CCS deployment in 
Southeast Asia

1 2 6

2.3 Introduction to CCS and the APEC training 
modules

4 5

3 Importance of CCS as a greenhouse gas 
mitigation option

3 6

4 Capture Technology Overview - Status and 
Challenges

2 7

5 CO2 Transportation 3 6

6 Storage Fundamentals 3 4

7 Economics and Financing of CCS 6 3

8 Legal, Regulatory and Permitting issues 1 2 6

10 Status of CCS projects around the world 1 6 2

11 Alstom CO2 Capture Development Status 1 2 3



 

 
 

Comments 
 
How could the sessions be improved? 

Need to improve Economics and Financing Session and Legal, Regulatory and Permitting 
Session 
CO2 Transportation needs improvement 
 

 
Please list any areas that should be covered in future workshops 

Regulatory session 
CCS in Petroleum areas 
Details on CO2 Transportation 
Gas processing facilities and problem of corrosion during transportation 
More details on capture for coal and gas power plants, and storage fundamentals 
Ho Chi Minh City, PVEP should be involved 
Workshop on CCS in energy 
Workshops on CCS in agriculture 

 
 

What topics would you like more detail about? 
 
Legal and Regulatory issues 
Economics and Financing of CCS 
Details on CO2 Capture Technology 
Transportation of CO2 
Gas Facilities 

 
Which sessions contained too much detail for you? 

 
Legal, Regulatory, and Permitting issues 
Capture and Transportation of CO2 

 
 

What do you think needs to be addressed to implement CCS in your economy? 
I think that our country needs to develop CCS 
Use CO2 for EOR 
How to use captured CO2 
Power, Gas, Industrial, and Oil & Gas Facilities 
In the field of forest plantations 

 
 
Please provide any other comments 

It is good for the workshop on CCS in my country and the need to hold more for Viet Nam on 
CCS in the field of agriculture and forest plantations 
More details about using captured CO2 in future workshop 
CCS is very important with the issue of environment and important when applied in the 
production of oil and gas. Need to continue development to pilot projects. 

 
Thank you for your time. 



 

 
 

 

Workshop Feedback (Day 2) 
 

Results from the feedback forms have been entered in the template used to solicit feedback from 
participants on Day 2. A total of 7 participants provided their feedback. However, not everyone provided 
feedback on all parts of the workshop. 

 
Joint APEC-ADB Carbon Capture and Storage in Viet Nam Workshop 

 
We would be grateful for your feedback on this workshop 

 
Name 
 
I attended   Day 2   

Organisation 

 
Please rate each workshop session; how useful was it for increasing your knowledge of how to 
develop CCS in your economy? 
 

 Low Medium High 

Day 2    

12 Welcome and Summary of Day 1  1 4 

13 Role of CCS in Viet Nam  2 5 

14 Capture opportunities and challenges in Viet 
Nam

 2 5 

15 Storage opportunities and challenges in Viet 
Nam

 1 6 

16 Productive use and storage of CO2   3 4 

17 Legal, Regulatory and Permitting Challenges 
to CCS in Viet Nam 

1 2 4 

18 Public awareness and community consultation
issues in Developing Economies 

1 3 3 

19 Financing CCS in Viet Nam and Southeast Asia 1 1 5 

20 Capacity Building Needs in Viet Nam  3 4 

21 Panel Discussion – Towards CCS Projects in 
Viet Nam 

 4 3 

22 Closing Comments  2 2 

    



 

Comments 
 

How could the sessions be improved? 
 

 
Have one day instead of two days for the workshop 
Presentations can be shorter and illustrative to attract more audience 
More participation from the industrial sector, if possible 

 
 

 
 
Please list any areas that should be covered in future workshops 

 
Areas are quite excellent 
Ho Chi Minh City and PVEP should be involved. 
Have a working group  
Discussion on reaction of CO2 with storage reservoir rocks. 

 
 

 
What topics would you like more detail about? 

 
CCS Technology 
Funding for CCS 
Legal, Regulatory, and Financing 
Social issues and financing balance for CCS projects. 

 
 
 

Which sessions contained too much detail for you? 
 
 

No 
Importance of CCS and Public Awareness 
Second part of Storage session 
Social issues and financing balance for CCS projects. 

 
 

What do you think needs to be addressed to implement CCS in your economy? 
 
Funding 
Technology 
Technical Background 
CO2 removal in PM3-CAA, in the block 111, 112, 113, 117,118,119; combine with EOR in  
the Cun Loy basin 

 
 

Please provide any other comments 
 
 
 

Some handouts in the book were not available (in particular 19 and 2nd part of 15).  
Otherwise, very interesting workshop. 

 
 
 
Thank you for your time. 



 

Appendix 6: Workshop Agenda – Viet Nam



Joint APEC/ADB Workshop 
“Carbon Capture and Storage in Viet Nam” 

13 - 14 December 2011 – Sofitel Plaza Hotel, Hanoi 

 

 

AAsian Development Bank  MMinistry of Industry and Trade  
SSocialist Republic of Viet Nam 

13 December 2011 (Day 1) 
Session Time Presentation Speaker 

1 8:30-8:50 

 

Welcome and Opening Address 

Welcome attendees 
Importance of this CCS workshop for Viet 
Nam 
o Role of CCS in Viet Nam’s emission 

mitigation options 
Introduce key organisers 
o APEC 
o ADB 
o ICF International 

 
Hoang Quoc Vuong 
Vice Minister for Energy 
Ministry of Industry and 
Trade 
 
Andrew Head  
Deputy Country Director  
ADB Resident Mission 
Viet Nam  
 

2.1 
 

2.2 
 
 

2.3 

8:50-9:30 

 

Introduction to APEC’s CCS Programme 
 
 
Introduction to the ADB CCS Technical 
Assistance - Facilitating CCS deployment in 
Southeast Asia 
 
 
Introduction to CCS and the APEC training 
modules 

Frank Mourits  
Natural Resources Canada 
 
Pradeep Tharakan 
Asia Development Bank, 
Philippines 
 
Ananth Chikkatur 
ICF, U.S. 

3 9:30-10:00 

 

Importance of CCS as a greenhouse gas 
mitigation option 

Importance of CCS for GHG mitigation 
globally– drawing on the International 
Energy Agency CCS Roadmap findings 
Role of CCS in broader energy sector 
planning 
Questions & Answers 

Justine Garrett 
IEA, France 
 
 



Joint APEC/ADB Workshop 
“Carbon Capture and Storage in Viet Nam” 

13 - 14 December 2011 – Sofitel Plaza Hotel, Hanoi 

 

 

AAsian Development Bank  MMinistry of Industry and Trade  
SSocialist Republic of Viet Nam 

4 10:00-10:45 

 

Capture Technology Overview - Status and 
Challenges 

Technology Overview 
Systems Integration and power station 
requirements 
Capture-Ready considerations 
Challenges in capture technology 
development 
Questions and answers 

Stanley Santos  
IEAGHG, U.K. 
 

5 10:45-11:00 CO2 Transportation 

Compression and Transportation 

Stanley Santos  
IEAGHG, U.K. 

 11:00-11:15 Morning Tea  

6 11:15-12:00 

 

Storage Fundamentals 

Storage options 
Fluid flow and trapping mechanisms 
Site screening and selection 
Measurement, monitoring and Verification 
(MMV) 
Natural analogues 
Question and answers 

Bill Gunter
Consultant, Canada 
 
 

7 12:00-12:45 Economics and Financing of CCS 

The costs of CCS
Impact of CO2 utilization 
Financing of existing projects and CCS 
business models 
Barriers to financing CCS in developing 
countries 
Funding sources and structures 
Questions & answers

Christopher Short 
Global CCS Institute, 
Australia 
 
 

 12:45-14:00 Lunch – Ming Palace Restaurant (2nd Floor), 
Sofitel Plaza Hotel 

 



Joint APEC/ADB Workshop 
“Carbon Capture and Storage in Viet Nam” 

13 - 14 December 2011 – Sofitel Plaza Hotel, Hanoi 

 

 

AAsian Development Bank  MMinistry of Industry and Trade  
SSocialist Republic of Viet Nam 

8 14:00-14:45 Legal, Regulatory and Permitting issues 

Legal and Regulatory Challenges for CCS 
IEA Model Regulatory Framework 
Case studies of successful regulatory 
regimes 
Questions & Answers 

Justine Garrett 
IEA, France 

9 14:45-15:30 Public awareness and community consultation 

Purpose of communicating and engaging on 
CCS 
Current levels of CCS awareness and 
acceptance (Global and Southeast Asia) 
Consequences of misperceptions 
Introduction to the CCS toolkit – a best 
practice guide 
Questions and answers 

Simone Carr-Cornish 
CSIRO, Australia 

 15:30-15:45 Afternoon Tea  

10 15:45-16:30 Status of CCS projects around the world 

Overview of Status of CCS Report by Global 
CCS Institute 
Highlights of specific case studies 
Question and Answers 

 

Christopher Short 
Global CCS Institute, 
Australia 

11 16:30-17:00 

 

Alstom CO2 Capture Development Status Pham Dong Giang 
Sales Manager 
Global Power Sales  
Alstom Vietnam 

 17:00 Close of Day 1  

 
 

  



Joint APEC/ADB Workshop 
“Carbon Capture and Storage in Viet Nam” 

13 - 14 December 2011 – Sofitel Plaza Hotel, Hanoi 

 

 

AAsian Development Bank  MMinistry of Industry and Trade  
SSocialist Republic of Viet Nam 

14 December 2011 (Day 2) 
Session Time Presentation Speaker 

12 8:30-9:00 

 

Welcome and Summary of Day 1 

Welcome attendees 
Summary of Day 1 
Highlight differences between Day 1 and 
Day 2 
Question and Answers 

Ananth Chikkatur 
ICF, U.S. 
 
Frank Mourits  
Natural Resources Canada 
 
Pradeep Tharakan 
Asian Development Bank, 
Philippines 

13 9:00-9:45 Role of CCS in Viet Nam   

Overview of the energy status in Viet Nam 
(supply, demand, GHG and CO2 emissions) 
Energy and environmental polices (focused 
on GHG mitigation if any) 
Status of power industry and other large 
emitters 
Potential role of CCS in Viet Nam  
Question and Answers 

Nguyen Anh Dung 
Expert of International 
Relation Department  
Institute of Energy, Viet Nam 
 

14 9:45-10:35 Capture opportunities and challenges in Viet 
Nam   

Summary of ADB report on capture in Viet 
Nam 
Questions & Answers 

Doug Macdonald 
Consultant, Canada 
 
Stanley Santos (discussant) 
IEAGHG, U.K. 

 10:35-10:50  Morning Tea  

15 10:50-11:30 

 

Storage opportunities and challenges in Viet 
Nam  

Summary of ADB report on Storage in Viet 
Nam 
Source-Sink Matching 
Questions and answers 

Bill Gunter  
Consultant, Canada 
 



Joint APEC/ADB Workshop 
“Carbon Capture and Storage in Viet Nam” 

13 - 14 December 2011 – Sofitel Plaza Hotel, Hanoi 

 

 

AAsian Development Bank  MMinistry of Industry and Trade  
SSocialist Republic of Viet Nam 

16 11:30-12:00 

 

Productive use and storage of CO2 

CO2-EOR / ECBM Opportunities in Viet Nam 
Question and answers 

Bill Gunter  
Consultant, Canada 
 

17 12:00-12:50 Legal, Regulatory and Permitting Challenges to 
CCS in Viet Nam   

Summary of Southeast Asia legal and 
regulatory framework 
Summary of ADB report on legal and policy 
issues in Viet Nam  
Roadmap for Viet Nam  for developing CCS 
Questions & answers

Craig Hart 
Consultant, U.S. 
 
Justine Garrett (Discussant) 
IEA, France 

 12:50-14:30 Lunch – Le Panorama (19th Floor),  Sofitel Hotel  

18 14:30-15:15 Public awareness and community consultation 
issues in Developing Countries  

Case studies informing the CCS toolkit 
Prospective challenges in applying the 
toolkit in developing countries 
Kinds of research and collaboration 
required for developing a CCS toolkit for 
developing countries  
Roadmap for Viet Nam  (based on ADB 
report) 
Questions & Answers 

Simone Carr-Cornish 
CSIRO, Australia 
 
 
 

19 15:15-16:00 Financing CCS in Viet Nam and Southeast Asia 

Financing options for CCS in Viet Nam  
Relevance of CDM 
ADB’s CCS Fund 
Potential projects in Southeast Asia 
Project proposal process 
Questions & Answers  

Pradeep Tharakan 
Asian Development Bank, 
Philippines 
 

 16:00-16:15 Afternoon Tea  



Joint APEC/ADB Workshop 
“Carbon Capture and Storage in Viet Nam” 

13 - 14 December 2011 – Sofitel Plaza Hotel, Hanoi 

 

 

AAsian Development Bank  MMinistry of Industry and Trade  
SSocialist Republic of Viet Nam 

20 16:15-16:40 

 

Capacity Building Needs in Viet Nam  

Importance of Capacity Building in 
Southeast Asia and Viet Nam  
Capacity Building options available  

 Simplicio P. Caluyong  
CCOP 
Thailand 
 

21 16:15-17:00 Panel Discussion – Towards CCS Projects in Viet 
Nam  

Summary of the ADB Roadmap for Viet Nam   
Panel Discussion 
Questions and Answers 

Pradeep Tharakan 
Doug Macdonald 
Bill Gunter  
Craig Hart 
MOIT 
 

22 17:00-17:15 Closing Comments Pradeep Tharakan, ADB 
Frank Mourits, APEC 

 17:15 Close of Day 2  
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Biography for Expert Speakers 
Joint APEC-ADB Workshop on Carbon Capture and Storage in Vietnam 

December 13-14, Ha Noi, Viet Nam 
 
 

Frank Mourits 
Natural Resources Canada 
Dr. Frank Mourits is a Senior Science &Technology Advisor with the Office of Energy R&D at Natural 
Resources Canada.  This is the office that coordinates and funds all federal research, development 
and demonstration in Canada, including CCS.  Frank’s main domestic roles include being the federal 
coordinator for the Weyburn-Midale CO2 monitoring and storage program and managing the 
preparation of the North American Carbon Storage Atlas, together with the US and Mexico. 
Internationally, Frank is the Deputy Chair of the APEC Expert Group on Clean Fossil Energy.  He 
initiated APEC’s CCS program in 2004 and has since been overseeing various CCS projects, including 
this series of capacity building workshops. 
 
Frank has a Master’s degree in Chemistry from the University of Amsterdam and a Ph.D. in 
Chemistry from the University of Regina in Canada. 
 
 
Pradeep Tharakan 
Asian Development Bank 
Pradeep Tharakan is a Climate Change Specialist with the South East Asia Energy Division of the 
Asian Development Bank (ADB). He is responsible for designing and implementing technical 
assistance activities (TA) and loan programs on geothermal energy deployment, off-grid renewables 
and carbon capture and storage in several S.E. Asian countries.  Prior to this, Pradeep served as the 
Deputy Team Leader for the United States Agency for International Development's ECO-Asia Clean 
Development and Climate Program, where he was responsible for clean energy deployment and 
greenhouse gas (GHG) reductions activities in six Asian countries. 
 
 
Doug Macdonald 
ADB Consultant 
Mr. Doug Macdonald, P. Eng., has 40 plus years of experience in the petroleum industry that spans 
almost every aspect of the business, from exploration plays to the gasoline pump.  
Doug’s wide experience, providing a valuable view of how technology fits into economic reality, has 
resulted in many major assignments both within and outside the petroleum industry, in the area of 
technical due diligence and evaluation of emerging processes. Since 1999 a large part of Doug’s work 
has involved key roles in various aspects of Carbon Dioxide Capture and Storage (CCS) technology. 
He has managed or been an active participant in studies in Canada, Europe, Brazil, China, SE Asia and 
the Middle East. 
 
Doug holds a B.A.Sc. (Toronto) and a M.Sc. (Wales) in Chemical Engineering.  He has worked on both 
the client and consulting sides of the business, most recently with SNC-Lavalin inc, one of the world’s 
largest engineering firms. Mr. Macdonald retired in March 2006 and continues to provide services to 
SNC-Lavalin and other clients on a contract basis.  He is resident in Calgary, Canada. 
 
 
William (Bill) Gunter. 
ADB Consultant 
Dr. William D. Gunter received his BSc and MSc degrees in geology from the University of New 
Brunswick, Canada and his PhD in geochemistry from the Johns Hopkins University, USA. He 
currently is a Professional Geologist practicing in Alberta, an international consultant on Carbon 



2 
 

Dioxide Capture and Geological Storage (CCS) and the Principal Consultant for the Alberta Innovates 
Technology Futures on CO2 Geological Storage. His expertise is in geochemical processes (stressing 
use of field data, experiments and modelling) as they impact on the environment, and on the oil and 
gas industry. He has authored more than 70 publications are available in the public domain on 
geological storage of CO2, a major contributor to greenhouse gas (GHG) emissions. He co-chaired 
the Federal Canadian Capture and Geological Storage Roadmapping consultations which led to two 
reports, CANiSTORE (2004) and CANiCAP (2005). He also was a Lead Author on the IPCC 
(Intergovernmental Panel on Climate Change) special report on CO2 Capture and Storage. During 
2007, he was a member of the Canadian Federal-Provincial ecoENERGY task force’s Technology 
working group and in 2008 served as a member of the Alberta Government’s “Capture and 
Geological Storage of GHG Emissions” working group and the “Provincial Energy Strategy Advisory” 
committee. 
 
 
Dr. Stanley Santos 
IEAGHG 
Stanley Santos holds a Ph.D. in Mechanical Engineering from Portsmouth University (United 
Kingdom) and M.Sc./B.Sc. in Chemical Engineering from De La Salle University (Philippines). He is 
originally from Manila, Philippines; and currently working for the IEA Greenhouse Gas R&D 
Programme based in UK. He is globally recognised as one of the leading experts in the field of CO2 
Capture Technologies (particularly in Oxyfuel Combustion Technology – one of the leading CO2 
capture options considered by power generation industry worldwide as mitigation option for 
greenhouse gas emissions).  
 
Dr. Santos is a Techno-Economist and Combustion Engineer. His expertise broadly covers the power 
generation, oil refining, iron and steel, and cement industrial sectors.   He is also known for his work 
on biomass conversion especially applied to power generation industry and has contributed to the 
discussion regarding “Bio-CCS” and “Negative” emissions within the European Union. 
 
As the leading expert of oxyfuel combustion technology – he has various involvements in all the 
leading international projects worldwide - this includes projects in Australia (Callide), Germany 
(Schwarze Pumpe and Janschwalde), Spain (CIUDEN) and USA (FutureGen2). He is a Guest Managing 
Editor of International Journal of Greenhouse Gas Control (IJGCC) and he has led and produced the 
Special Edition of IJGCC on “Oxyfuel Combustion Technology – Working toward Demonstration and 
Commercialisation”. 
 
Christopher Short 
Global Carbon Capture and Storage Institute 
Chris Short, as Chief Economist, Global Carbon Capture and Storage Institute, is responsible for 
advice on economic and policy issues relating to accelerating the development of CCS as a mitigation 
response to climate change.  He joined the Institute at its establishment in July 2009 and has been 
instrumental in shaping the work and activities of the organisation. 
  
Chris has worked in Government across an extensive range of issues. Over the past 15 years, he has 
led a range of work on diverse topics including commodity markets and international trade, 
globalisation and market access, energy market reform and energy security, and drivers of domestic 
industry growth. He has represented Australian interests in a wide range of fora at both the 
international and national levels. 
  
Previously, as General Manager, Energy Policy Branch in the Australian Government Department of 
Resources and Energy, he was responsible for economic advice and policy formulation in relation to 
Australia’s domestic energy sectors.  His role encompassed strategic energy policy development, 
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energy efficiency policy together with development and program support for renewable energy 
technologies. 
 
Justine Garrett 
International Energy Agency 
Justine Garrett is a legal analyst in the Carbon Capture and Storage Unit of the International Energy 
Agency, Paris, where she advises on the legal aspects of carbon capture and storage. Justine 
manages the IEA’s International CCS Regulatory Network, is lead author of the IEA’s Carbon Capture 
and Storage Legal and Regulatory Review and assisted in drafting the IEA Carbon Capture and 
Storage Model Regulatory Framework.  Prior to joining the IEA in February 2010, Justine worked as a 
commercial lawyer at Minter Ellison Lawyers in Canberra, Australia.  She holds a Master of Laws 
from the Sorbonne in Paris and a Bachelor of Laws/ Bachelor of Arts from the Australian National 
University. 
 
 
Craig Hart 
ADB Consultant 
Craig Hart is a practicing attorney and faculty at Johns Hopkins University’s Energy Policy and Climate 
program.  He has over 15 years experience practicing law in the fields of project finance, carbon 
finance and capital markets.  He has represented project developers in the United States geologic 
sequestration demonstration projects, in China on IGCC power projects, and has advised industry 
groups and international organizations on CCS policy and regulation in the United States and Asia.  
He is currently conducting separate studies of CCS regulation for APEC and the Asian Development 
Bank covering 9 developing countries. He holds a Ph.D. from the Massachusetts Institute of 
Technology and a J.D. from the University of California at Berkeley. 
 
 
Ananth Chikkatur 
ICF International 
Dr. Ananth Chikkatur is with the consulting firm ICF International, working in the energy and 
environmental sectors. Dr. Chikkatur has a Ph.D. in Physics from Massachusetts Institute of 
Technology (MIT) and B.S. in Physics from University of Rochester. After completing his doctorate in 
2002, Dr. Chikkatur spent a year in India to learn first-hand about energy and development issues. In 
2004, Dr. Chikkatur joined Harvard Kennedy’s School’s Energy Technology Innovation Policy (ETIP) 
project as a post-doctoral Research Fellow, and joined ICF in December 2008. At ETIP, Dr. Chikkatur's 
research focused on devising better policies for advancing cleaner coal-power technologies in India, 
in addition to broader energy policies in India, including promoting energy efficiency and reducing 
greenhouse gas emissions. At ICF, Dr. Chikkatur works on power sector and carbon capture and 
storage (CCS) projects, including projects for the U.S. EPA and the European Commission. His 
interests include technology innovation, cleaner coal-power technologies, energy efficiency, small-
scale/rural energy systems, and the politics of, and responses to, climate change. 
 
 
Simone Carr-Cornish 
CSIRO 
Simone Carr-Cornish has a degree in Business Management (Honours) from the University of 
Queensland and joined CSIRO’s Science into Society group in 2006. Since joining CSIRO Simone has 
been involved extensively in researching and engaging with the community about existing and 
emerging low emission energy technologies, including carbon capture and storage. Activities that 
Simone has been involved in, include: 

Surveys of the Australian populations preferences for low emission energy technologies 
Facilitated workshops with communities about climate change mitigation and energy 
technologies such as carbon capture and storage 
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Partnerships with energy distributors to explore the adoption of distributed energy 
technologies  
Prize for best article in the Australasian Journal of Environmental Management, 2007–
08: 'Exploring the acceptance of a domestic distributed energy market in Australia'. 
Co-author of presentations for the Greenhouse Gas Control Technologies (GHGT) 
conference series 
Speaker on CCS Awareness at the meeting of the Coordinating Committee for 
Geoscience Programmes in East and Southeast Asia (CCOP), 16-17 November 2009, 
Bangkok, Thailand.  

 
Currently Simone is managing the engagement aspect of CSIRO’s ARRC/Pawsey Geothermal 
Demonstration, Australia’s largest planned demonstration of Geothermal energy.   
 
 
Nguyen Anh Dung 
Institute of Energy 
Nguyen Anh Dung received the bachelor degree in Hanoi University of Technology in 2003 and 
master degree in Asian Institute of Technology in 2009. At the present, he is the expert of 
International Relation Department - Institute of Energy.  
 
He worked as power distribution management in Hanoi Power Company in 2003 and researcher and 
expert in Institute of Energy from 2004. The main activities in Institute are implementation the 
research and project on power system operation and planning, power market development, 
renewable energy and energy efficiency and conservation.  
 
 



 

Appendix 7: Workshop Agenda – Mexico  



 

 

 
APEC-CFE PROGRAMA DEL TALLER INTRODUCTORIO DE 

ALMACENAMIENTO GEOLÓGICO DE CO2 
EN PROGRAMAS DE ESTUDIO DE CIENCIAS DE LA TIERRA 

27-28 June 2012 
MUTEC (Museo Tecnológico de CFE) 

Ciudad de México, D.F., México 
 

Día 1 
27 June 2012 

Introducción al Almacenamiento  
Geológico de CO2 (CCS) 

8:45 - 9:30     

Comentarios de apertura 
Gustavo Arvizu Lara (CFE, México) 

APEC Programa de Desarrollo de Capacidad en CCS en 
Recursos Humanos 
Ananth Chikkatur (ICF, U.S.) 

9:30 - 10:15 Emisiones de CO2 y Cambio Climático 
Amparo Martínez Arroyo (UNAM, México) 

10:15 - 11:15 Rol y estado de CCS en Mitigación de Emisiones de CO2  
Steve Whittaker (Global CCS Institute, Australia) 

11:15 - 11:35 Break 

11:35 - 12:20 
Fundamentos del Almacenamiento Geológico 
Stefan Bachu (Alberta Innovates-Technology Futures, 
Canada) 

12:20 - 13:40 
Selección y Caracterización de Sitios 
Stefan Bachu (Alberta Innovates-Technology Futures, 
Canada) 

13:40 - 15:10 Comida 

15:10 - 16:30 
Estimación de Capacidad de Almacenamiento 
Stefan Bachu (Alberta Innovates-Technology Futures, 
Canada) 

16:30 - 16:50 Break 



 

 

Día 1 
(Continuación) 

Introducción al Almacenamiento  
Geológico de CO2 (CCS) 

16:50 - 17:40 Geofísica y Geomecánica de Sitios de Almacenamiento  
(El ponente será anunciado) 

17:40 - 18:30 
Geoquímica de Sitios de Almacenamiento 
Neil Wildgust (Petroleum Technology Research Centre, 
Canada) 

18:30 - 18:40 Resumen del Día 1 
Moisés Dávila (FECIT, México) 

 
 
 
 

Día 2 
28 June 2012 

Introducción al Almacenamiento  
Geológico de CO2 (CCS) 

09:00 - 10:00 Medición, Monitoreo y Verificación (MMV) 
Steve Whittaker (Global CCS Institute, Australia) 

10:00 - 11:00 
Análisis de Riesgo en CCS 
Neil Wildgust (Petroleum Technology Research Centre, 
Canada) 

11:00 - 11:20 Break 

11:20 - 12:20 

CO2 – Recuperación de Yacimientos Exhaustos de  
Petróleo (EOR) 
Wesley Peck (Energy & Environmental Research Center, 
U.S.) 



 

 

 

Día 2 
(Continuación)    CCS en México 

12:20 - 13:20 Introducción a CCS en México 
José Miguel González Santaló (CSLF, México) 

13:20 - 14:50 Comida 

14:50 - 16:20 
Perspectivas de CCS en México 
Vicente Arevalo (CFE, México) 
Moisés Dávila (FECIT, México) 

16:20 - 17:05 Proyecto demostrativo de CO2-EOR en México 
Rodolfo Lacy (Mario Molina Center, México) 

17:05 - 17:15 Resumen del Taller y Comentarios Finales 
Moisés Dávila(FECIT, México) 

Día 2 
(Continuación) 

Mesa redonda de acuerdos para introducir el tema de 
CCS en el sistema educacional de México 

(Sólo Por Invitación) 

17:30 - 17:40 
Introducción a las Iniciativas Educacionales  
de México en CCS  
Moisés Dávila (FECIT, Mexico) 

17:40 - 18:00 Convenio del Global CCS Institute’s en México 
Alice Gibson (Global CCS Institute, Australia) 

18:00 - 18:30 Acuerdos para introducir el tema de CCS en el sistema 
educacional de México 

 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

APEC-CFE WORKSHOP FOR INTRODUCING 
CO2 GEOLOGICAL STORAGE 

IN EARTH SCIENCES UNDERGRADUATE PROGRAMS 
27-28 June 2012 

MUTEC (Museo Tecnológico de CFE) 
 Mexico City, D.F., Mexico  
 
 

Day 1 
27 June 2012 Introduction to CO2 Geological Storage 

8:45 - 9:30     

Opening Remarks 
Gustavo Arvizu Lara (CFE, Mexico) 

APEC CCS Capacity Building Program 
Ananth Chikkatur (ICF, U.S.) 

9:30 - 10:15 CO2 Emissions and Climate Change 
Amparo Martinez Arroyo (UNAM, Mexico) 

10:15 - 11:15 Role and Status of CCS in Mitigating CO2 Emissions 
Steve Whittaker (Global CCS Institute, Australia) 

11:15 - 11:35 Break 

11:35 - 12:20 
Fundamentals of Geological Storage 
Stefan Bachu (Alberta Innovates-Technology Futures, 
Canada) 

12:20 - 13:40 
Screening and Site Selection 
Stefan Bachu (Alberta Innovates-Technology Futures, 
Canada) 

13:40 - 15:10 Lunch 

15:10 - 16:30 
Storage Capacity Assessment 
Stefan Bachu (Alberta Innovates-Technology Futures, 
Canada) 

16:30 - 16:50 Break 



 

 

Day 1 
(Continued) Introduction to CO2 Geological Storage 

16:50 - 17:40 Geophysics and Geomechanics of Storage Sites 
Speaker to be announced 

17:40 - 18:30 
Geochemistry of Storage Sites 
Neil Wildgust (Petroleum Technology Research Centre, 
Canada) 

18:30 - 18:40 Wrap-up of Day 1 
Moises Davila (FECIT, Mexico) 

 
 
 
 

Day 2 
28 June 2012 

Introduction to CO2 Geological Storage 
(Continued) 

09:00 - 10:00 Measurement, Monitoring and Verification (MMV) 
Steve Whittaker (Global CCS Institute, Australia) 

10:00 - 11:00 
CCS Risk Analysis 
Neil Wildgust (Petroleum Technology Research Centre, 
Canada) 

11:00 - 11:20 Break 

11:20 - 12:20 CO2 – Enhanced Oil Recovery 
Wes Peck (Energy & Environmental Research Center, U.S.) 



 

 

 

Day 2 
(Continued) CO2 Geological Storage in Mexico 

12:20 - 13:20 Introduction to CCS in Mexico 
Jose Miguel Gonzalez Santalo (CSLF, Mexico) 

13:20 - 14:50 Lunch 

14:50 - 16:20 
Mexican perspectives on CCS 
Vicente Arevalo (CFE, Mexico) 
MoisesDavila (FECIT, Mexico) 

16:20 - 17:05 Mexican CO2-EOR Demonstration Project 
Rodolfo Lacy (Mario Molina Center, Mexico) 

17:05 - 17:15 Workshop Wrap-up and Closing Comments 
Moises Davila (FECIT, Mexico) 

Day 2 
(Continued) 

Roundtable Discussion on Agreement to Introduce 
CCS in Mexican Educational System 

(by invitation only) 

17:30 - 17:40 Introduction to Mexico’s CCS Educational Initiatives 
Moises Davila (FECIT, Mexico) 

17:40 - 18:00 Global CCS Institute’s Engagement in Mexico 
Alice Gibson (Global CCS Institute, Australia) 

18:00 - 18:30 Agreement  on Introducing CCS in Mexican Education 
System 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

SPEAKER BIOGRAPHIES 
 

 
Vicente Arevalo 
Federal Electricity Comission, Mexico 
Civil engineer from Facultad de Ingeniería of the 
Universidad Nacional Autónoma de México. He has 
developed his professional career in Federal Electricity 
Commission (CFE) where he has guiding different 
construction projects. He was responsible of Supervision 
of Work and Treatment of Rock Department and he has 
had the position of Superintendent of Studies in Veracruz 
State. 
At the moment he is responsible of the Energy and 
Sustainable Infrastructure Department where are 

developing different projects as: Renewable energies inventory, Carbon Capture and Storage 
Atlas and utilization of biogas in generation of electric power. 
 
 

 
Amparo Martinez Arroyo  
Center for Atmospheric Sciences, UNAM, Mexico 
She graduated as Biologist and obtained her Master´s 
Degree from the Faculty of Sciences in the National 
Autonomous University of Mexico. She obtained a Ph.D. 
in Ecology from the Faculty of Biology in the University of 
Barcelona and accomplished a research stay in the 
Institute of Marine Sciences in Barcelona. She is a 
researcher at the Atmospheric Sciences Center (CCA), 
and Coordinator of the Atmospheric Aerosol Group. 
From December 2009 was elected the Director of the 
CCA. 
She has been a pioneer in the study of atmosphere-
biosphere interactions in aquatic systems considering 

processes of photosynthesis, such as biogenic emission and biogeniccapture of other 
climatically active gases in continental, urban, coastal and marine ecosystems. 
She is an expert in analyzing environmental problems; her research includes topics such as 
variability and climate change. She has done an extensive outreach in spreading the scientific 
work in the UNAM, and has helped to establish strong relationships between science and 
society. 
 
 



 

 

 
Stefan Bachu 
Alberta Innovates-Technology Futures 
Stefan is a Distinguished Scientist at Alberta Innovates – 
Technology Futures in Alberta, Canada. For the last two 
decades Stefan has focused his research on the potential 
for, and risks of CO2 storage in geological media as a 
mitigation strategy for reducing greenhouse gas 
emissions into the atmosphere. Stefan contributed as a 
Lead Author to the IPCC Special Report on CO2 Capture 
and Storage, in which capacity he is co-sharing in the 
2007 Nobel Peace Prize awarded to IPCC. Stefan 
represented the Alberta Energy Resources Conservation 
Board on the Interstate Oil and Gas Compact 
Commission Task Force on CO2 Storage. In 2007, Stefan 

served on the Technical Working Group of the Canada-Alberta EcoEnergy Task Force on 
Carbon Capture and Storage. Since 2004 Stefan represents Canada on the Technical Group of 
the Carbon Sequestration Leadership Forum (CSLF), where he chaired the CSLF Task Force on 
CO2 Storage Capacity Estimation. Currently, Stefan co-chairs the Expert Panel that advises the 
Government of Alberta on Regulatory Framework Assessment for CO2 Capture and Storage. 
 
Stefan is Associate Editor of the International Journal of Greenhouse Gas Control. He has 
published more than 175 papers in journals and conference proceedings, made more than 300 
presentations and wrote more than 101 professional reports, of which more than half are on 
the subject of CO2 sequestration in geological media as a climate-change mitigation strategy. 
 

 
Ananth Chikkatur 
ICF International 
Dr. Ananth Chikkatur is with the consulting firm ICF 
International, working in the energy and environmental 
sectors. Dr. Chikkatur has a Ph.D. in Physics from 
Massachusetts Institute of Technology (MIT) and B.S. in 
Physics from University of Rochester. At ICF, Dr. 
Chikkatur has worked on several projects in the power 
sector, with the focus on Carbon Capture and Storage 
(CCS).  On CCS, Dr. Chikkatur has worked on and 
managed several projects with the European 
Commission to develop CCS-related guidance documents 
and related reports. He has also supported the U.S. 
Environmental Protection Agency on regulatory and 

public acceptance issues for CO2 geological storage. Dr. Chikkatur co-managed for the Global 
CCS Institute a project on defining an international recognized CCS Ready infrastructure and 
helped organize several stakeholder workshops across the globe. Dr. Chikkatur’s interests are 
quite broad, and he has worked on projects related to natural gas demand, regulatory and 



 

 

policy analysis in India and Mozambique, assessment several coal-fired power projects for the 
World Bank, and evaluation of U.S. smart grid ecosystem for U.S. Department of Energy. 
 
Before joining ICF in 2008, Dr. Chikkatur worked on energy technology innovation policy issues 
at Harvard’s Kennedy School of Government where his research focused on the relevance of 
advanced coal-power technologies, including CCS, as well as aspects related to coal mining in 
India. He worked collaboratively with senior policy-makers in India, and facilitated dialogue 
among various stakeholders. He worked on issues related to energy efficiency, reducing 
greenhouse gas emissions, and climate change architecture.   
 

 
Moises Davila 
Pro Earth Sciences Fundation (FECIT), México 
He graduated in Geological Engineering from the 
Autonomous University of San Luis Potosi, Mexico in 
1980; he earned a Master´s degree in Engineering in 
2001 and a PhD in Science from the National Polytechnic 
Institute in 2011. For over 32 years he has developed 
projects in different aspects of geology applied to the 
Federal Electricity Commission (CFE) and other national 
and international entities, from exploration of sites up to 
the operation. In this company he has had the position 
of Superintendent of Studies from 1986 to 2004, 
Manager of Galleries Excavation from 1991 to 1992, 
Manager of the Treatment and Supervision from 1998 to 

2004, and since 2004 is currently a Submanager for Geological Survey. He has written several 
monographs and articles that have been published in indexed journals on Geological topics. He 
has been awarded the Adolfo LópezMateos Medal of Merit from CFE and earned Honorable 
Mentions for his studies in Masters and PhD, and graduated with Academic Merit from the 
Autonomous University of San Luis Potosi, Mexico.  He is currently Vice President of the 
Mexican Geological Society and Founding Partner and Secretary of the Earth Pro Science 
Foundation. 
 



 

 

 
 
Alice Gibson 
Global CCS Institute 
Alice is the Capacity Development Manager for the Global 
CCS Institute. 
 
In this role she is responsible for managing the Institute’s 
capacity development program and strategic relationships 
with other key capacity development providers, to achieve 
the objective of facilitating the deployment of CCS projects 
globally. 
 
Before she came to the Global CCS Institute, Alice worked 
for the Australian Government Department of Resources, 

Energy and Tourism. She held a number of roles within the Department, including as Manager 
of the Mine Safety Section. In this role she managed international mine safety capacity 
development projects, as well as coordinated an initiative to achieve national consistency in 
the occupational health and safety regime in Australia’s mining industry. 
 
 

Rodolfo Lacy 
Mario Molina Center 
He graduated in Environmental Engineering from the 
Autonomous Metropolitan University and had a scholarship 
from the Rockefeller Foundation in the Environmental and 
Sustainable Development Leadership Program. He obtained 
a Masters Degree in Environmental Planning from the 
Massachusetts Institute of Technology. He coordinated and 
edited the first report on Environmental Condition in 
Mexico and is author of the book “Air Quality in the 
Mexican Valley.” He was the Founding President of the 
College of Environmental Engineers of Mexico, General 
Director of the Environmental Pollution Control and 
Prevention Agency of the Federal Government of Mexico, 

D.F. and Coordinator of Advisors in the Secretary of Environment and Natural Resources. He is 
currently the Coordinator of Mario Molina Center for Strategic Studies on Energy and 
Environment. 



 

 

Gustavo Arvizu Lara 
Federal Electricity Commission (CFE), México 
Current leader of the Gerencia de Estudios de 
Ingenieria Civil from CFE, which is the government 
area that provides studies and solutions related to 
infrastructure development, applying their over 30 
years of acquired civil and earth sciences knowledge 
and expertise. 
 
Geologist engineer and master on Business 
Administration, he has represented for over 25 years 
the earth sciences guild as the former president of 
the Geological Society of Mexico and current General 
Secretary of the Mexican Engineering Academy and 
the Engineers´ Association Mexican Union. He has 

also being member of several professional associations such as: Geological Society of America, 
Geotechnical Society of Mexico and the Geological Association of Mines of Mexico. 
 
Committed to new generations of engineers, he endowed the Pro Earth Sciences Foundation 
which has granted more than 60 low income´s students providing them not only financial 
resources but also the necessary books to complete their professional education. 
He has given a large number of talks in congresses as well as conferences in Mexico and 
overseas. He has performed academic activities at the University of Veracruz and at the 
National Institute of Public Management. 
 
He has obtained several acknowledgments such as: Honourable mention at the engineering 
faculty at UNAM, the Best paper presented at the II Institutional Total Quality Meeting at CFE, 
Honourable mention and excellence diploma at the master degree as well as the Adolfo Lopez 
Mateos medal given by the CFE. 
  
He also obtained a special acknowledge for its contribution on what was called “the year´s best 
engineering project in Mexico” and Edison Awarded project  related to the Rio Grijalva´s sliding 
given by the UMAI and the Edison Institute respectively. 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Modesto Montoto 
University of Oviedo 
Petrology Professor at Seville University (1971-72) and 
up to 2009 at Oviedo University, where currently is 
Honorary Professor. At this University he has been 
Director of the Petrology Department (1972-87), 
Sciences Department Dean (1975-76) and Vice-rector of 
“Planning and Development” (1988-89). 
 
From 1970 to his retirement, his main field of research 
has been Petrophysics (research on rocks physic 
properties and their corresponding petrographic 
interpretation), leading a working team with wide 

national and international relationships and two main lines of research: a) Geological storage 
of high level radioactive wastes: research on rock microfractography, water pathways and 
radionuclides migration, as well as the characterization of sealing rocks using non-destructive 
techniques (radar and seismic tomography); b) Petrophysic characterization of Cultural 
Heritage Monuments stones, using non-destructive techniques. 
 
Since May 2007 he is Director of the CO2 Geological Storage Programme of “Fundación Ciudad 
de la Energía” (CIUDEN), depending on the three Ministries of Industry, Tourism and 
Commerce; Innovation and Development and Environment. He is member of several 
Associations and national and international Committees regarding this field. 
 
 

Wes Peck 
Energy & Environmental Research Center, U.S. 
Wesley D. Peck is a Research Manager at the EERC, where he 
currently oversees a staff of geologists and GIS specialists 
involved in oil and gas research in the Williston Basin and the 
geologic characterization of central North America with 
respect to carbon dioxide sequestration. He received his M.S. 
degree in Geology from UND and his B.S. degree in Earth 
Science from North Dakota State University.   
 
Mr. Peck’s principal areas of interest and expertise include 
GIS, cartography, information graphics, geology, and digital 
asset management. Prior to his current position, Mr. Peck 
served as a research scientist at the EERC, and a graduate 
research assistant and a graduate teaching assistant in the 

Department of Geology and Geological Engineering at UND. 
 
Mr. Peck has authored and co-authored several professional publications. 
 



 

 

 
José Miguel Gonzalez Santalo 
Mexico’s representative to the CSLF 
José Miguel Gonzalez Santalo obtained his degree in 
Mechanical Electric Engineering, graduating with honours 
in 1968 from the UNAM (Universidad NacionalAutonoma 
de Mexico), in Mexico City. 
In 1969 he obtained a Masters Degree from the 
Massachusetts Institute of Technology in Boston, 
Massachusetts, USA, and continued on at the same 
university to achieve a PhD in the year 1971. 
Since 1997 he has led the Mechanical System Division as 
its Director, at the IIE, Instituto de Investigaciones 
Electricas, (Electrical Research Institute) in Cuernavaca, 
Mexico. 

Dr. Gonzalez Santalo is a Level III National Researcher, and while heading his Division at the IIE, 
he works in parallel with other initiatives related to his field. He has a strong conviction that 
CO2 Capture and Storage is a needed technology to mitigate climate change and it is of 
outmost importance for humankind. So he act as Mexico’s representative to the Carbon 
Sequestration Leadership Forum (CSLF)  
 

Steve Whittaker 
Global CCS Institute 
Steve Whittaker is the Principal Manager for Carbon 
Storage and joined the Global CCS Institute in August 
2011. He is responsible for geologic storage-related 
activities including project evaluation, and providing 
advice on characterisation and Monitoring Measurement 
and Verification (MMV).  
 
Prior to the Institute, Steve was Senior Project Manager 
at the Petroleum Technology Research Centre in Regina, 
Canada. In that role he oversaw the management of all 
research programs, including the IEAGHG Weyburn-
Midale CO2 Monitoring and Storage Project, JIVE, 
Aquistore, and the EOR Program. He has also worked as 

a petroleum exploration geologist, as an independent consultant, and as a Senior Research 
Petroleum Geologist for the Geological Survey of Saskatchewan. Steve was also a researcher at 
the universities of Saskatchewan, Queen’s, and McGill in Canada.    
 
Steve is a registered professional geologist, and holds a PhD in Geology. 
 
 
 



 

 

Neil Wildgust 
Petroleum Technology Research Centre, Canada 
Neil Wildgust is Chief Project Officer for the Petroleum 
Technology Research Centre, Regina, and is responsible 
for managing the Aquistore and IEAGHG Weyburn-
Midale research projects. Previously he worked for the 
IEA Greenhouse Gas R&D Programme, based in the UK, 
as Project Manager for Geological Storage and was 
responsible for coordinating international storage 
research networks and commissioning studies. He holds 
an MSc in Applied Environmental Geology from Cardiff 
University and a BSc in Geology from Southampton 
University, is a chartered geologist and has 25 years of 
industrial experience in mining, land contamination and 
hydrogeology. 
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Appendix 9: Participants Feedback – Mexico Workshop 

Suggestions to Improve the Workshop (Numbers in Parenthesis indicates number of similar 
comments) 
To send materials before the workshop to the translator to avoid errors in technical terms (24) 
To Include in the program, longer time for questions (18) 
To divide the topic by application areas, and explain how  it will interact the professions in the 
future (8) 
The information is very detailed, perhaps in some presentations there were many definitions 
that could be omitted  (7) 
To expand the  workshop to more days, and consider the participation of students in the 
workshop (6) 
To use more artwork in presentations to expose more clearly the concepts, e.g., videos, 
photos, animations. It would improve fluency and comprehension of the presentations (6) 
To include speakers in the economic, legal and political area to impulse investment from the 
government in CCS (4) 
To start the workshop presenting the state of the art in CCS (3) 
The presentations could be improved by considering in every presentation; an introduction, 
followed by generalities and end up with examples or details (3) 
To involve other professions related to the subject, since it is an alternative that should 
include various disciplines such as chemistry, physics and even consultants to conduct 
environmental impact studies and risk (3) 
To invite other national and international organizations that have conducted studies or 
projects on CCS (2) 
To submit a previous guide to the audience for an easy comprehension of the presentations (2 
or 3 days before), and in order to clarify more doubts during the questions session  (2) 
To provide to students those files mentioned in the papers, such as: Mexican Atlas of CO2 and 
others that may be a good reference to learn more about CCS (2) 
To organize round tables at the end of each day with students, professors, and others to share 
concerns and knowledge about the subject, and enrich the workshop by inviting politician to 
the workshop  (2) 
To conduct workshops where students can give a diagnose  about the geological feasibility of 
hypothetical study cases (1) 
To make widely spread the information about the workshop (1) 



 

Topics to be covered in Future Workshops (Number in parenthesis indicates number of 
similar comments) 
Methods of CO2 sequestration (21) 
Geomechanics, geotectonic and geothermal (14) 
Impact in the environment by the leakage of CO2 and remediation (14) 
Software used in the area of geophysics for site selection and injection of CO2, as well as for 
methods (14) 
The comprehensive analysis of a specific project, illustrating the type of conflicts which it has 
faced in the development of these technology  (11) 
The geochemistry of CO2 with other minerals (8) 
Results of geological explorations, not many statistics  (7) 
Possible environmental, economic and social standards  (6) 
Environmental impact to the neighboring ecosystems CO2 reservoirs (6) 
Territorial survey, legal and information technologies (6) 
A topic that explain the role that universities and students play in this process (5) 
Criteria for identifying sites for CCS and examples of results obtained in the short, medium 
and long term (5) 
Injection methods and data processing (5) 
Digital image processing, geographic information systems, and drilling and modeling (5) 
To talk about the profitability, if there is a monetary earning in the CCS technology (5) 

Topics to be covered in More Detail in Future Workshops (Number in parenthesis indicates 
number of similar comments) 
Criteria for selection and characterization of sites for CO2 storage (25) 
Enhanced Oil Recovery (17) 
CO2 capture methods, show technologies require to capture and injecting CO2  (14) 
Risk Analysis of EOR (12) 
Geochemistry (11) 
Type of studies perform for monitoring CO2 storage (11) 
To expose more detail the method "geophysical" in the process of CCS (11) 
Geological limitations that come up at storing CO2  (7) 
CO2 behavior once in the reservoir (7) 
Subject of international political agreements, make more emphasis on the issues of legality in 
Mexico, probably arrange a round table (7) 
Rock-fluid-time interaction (6) 
Geomechanics (6) 
Techniques for convincing the population in other countries (6) 
To talk more about geothermal exploration and geohydrological  exploration (5) 
Benefits at geological scale for the development of CCS at a national and a global level  (4) 
To present a range of to show the benefits and major problems they have faced  (4) 
Cost-effectiveness of CCS in Mexico  (4) 
To talk about the miscibility of CO2 in a more detailed way (1) 



 

Topics that were too Detailed (Number in parenthesis indicates number of similar 
comments) 
The numbers relating to global CO2 emission (33) 
The basic concepts were repeated constantly (30) 

Everyone gave their point of view about what the CCS is, which seemed redundant (16) 

Estimation storage capacity (9) 

What is needed to improve CCS knowledge in Mexico? (Number in parenthesis indicates 
number of similar comments) 
To publicize the subject by print media aimed at the Universities (32) 
To conduct workshops once or at least twice a year (21) 
Investment in research and development (19) 
Investment of the government in training on CCS for teachers in earth sciences (19) 
Development of representative project experiments on CCS in which international experts 
and Mexican students can participate together (18) 
To organize more workshops for the dissemination of the most interesting global topics 
nowadays, as it is the subject of CCS (12) 
To include CCS in the curriculum as a subject in the environmental area (11) 
To implement CCS in earth sciences universities so that students can develop thesis projects 
on the subject (8) 

Incentives for young students of last semesters in earth sciences to developing CCS thesis (6) 

Additional Comments (Number in parenthesis indicates number of similar comments) 
Thanks a lot, the workshop was well organized and the speakers were high level specialists in 
the subject (39) 
Very good organization and material support (22) 
A second workshop to see the results of the demonstration project in Mexico (19) 
Please organize other workshops on renewable energy sources and it development in Mexico 
and in the world (17) 
Nice intention introduce this topic as it raises awareness to all students of earth sciences on 
the importance of understanding issues such as CCS (15) 
Excellent opportunities offered to us the students. Thanks for this great opportunity (14) 
I would like this workshop is performed during more time and with fewer sessions per day. if 
possible, include the demonstration of methodologies, and the presentation of the different 
software used in the relevant areas (9) 



 

The workshop is very good, I loved it, I learned things that I had no idea that are being done 
and less that there are projects currently performed, and that there is an initiative for 
developing many more projects. I would like you to create a web page, to see new projects or 
articles about this topic (9) 
It would be nice to undertake another workshop involving other sectors of society, such as; 
political, social, economic and scientific areas, to enrich the different points of view of each 
sector and take appropriate decisions in the areas that should be involved at applying this 
technique (7) 
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