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China has installed more than 500,000 Megawatts of coal capacity in the past 10 years
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List of Acronyms

ACES  American Clean Energy and Security Act of 2009 (H.R. 2454)
AFL-CIO American Federation of Labor and Congress of Industrial Organizations

CDM Clean Development Mechanism

CCS Carbon Capture and Sequestration

C0o2 Carbon Dioxide

DOE U.S. Department of Energy

EPA U.S. Environmental Protection Agency
GDP Gross Domestic Product

IEA International Energy Agency

IGCC Integrated Gasification Combined Cycle
IPCC Intergovernmental Panel on Climate Change
MIT Massachusetts Institute of Technology
NDRC  China’s National Development and Reform Commission
MOST  China’s Ministry of Science and Technology
PCC Post-Combustion Capture

ppm Parts per Million

OPIC Overseas Private Investment Corporation
TPRI Thermal Power Research Institute

UMWA  United Mine Workers of American

UN United Nations

UNFCCC United Nations Framework Convention on Climate Change
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Appendix A: Profiles of Selected CCS Projects in the U.S.

CO, Capture Commercial Projects
Source: |EA Greenhouse Gas R&D Programme

Shady Point, Warrior Run, and Bellingham Cogeneration Power Plants
Project Overview: These plants generate electricity and produce food-grade CO, from
flue gases
Goals:
» Commercial-scale, economical and environmentally-acceptable power generation
coupled with CO, production

Great Plains Synfuels Plant (GPSP) CO, Capture and Compression
Project Overview: The GPSP is the only commercial-scale coal gasification plant in the
United States that manufactures natural gas
Goals:
* To deliver CO, to the Weyburn unit in Canada

CO, Capture R&D Projects

Source: |EA Greenhouse Gas R&D Programme

CANMET Energy Technology Centre (CETC) R&D Oxyfuel Combustion for
CO, Capture

Project Overview: The CETC’s pre-competitive collaborative R&D program in Ottawa,
tackles the development of combustion and pollution abatement technologies for fossil
fuels in oxygen (02) and recycled flue gas (RFG) atmospheres for the purpose of producing
high purity CO, streams that are capture ready for transport and storage
Goals:
* To develop energy-efficient integrated multi-pollutant control, waste management
and CO, capture technologies for combustion-based applications
* To provide information for the scale-up, design and operation of large scale industrial
and utility plants based on the oxy-fuel concept
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Physics and Chemistry of Coal-Seam CO, Sequestration and Coalbed Methane
Production

Project Overview: The research will ultimately provide guidelines for drilling of new CBM
production wells and enable field engineers to determine if cases of poor CO, sequestration
and/or low methane productivity can be attributed to non-ideal coal bed temperatures/
depths or, perhaps, to other factors
Goals:
* To determine the temperature dependence of CO, sequestration and methane
production.
* To determine adsorption isotherms for pure gases in a static system for coals of
NETL interest.
* To develop a flow system to generate adsorption isotherms via numerical techniques
established for data analysis

CO, Geological Storage R&D Projects

Source: |EA Greenhouse Gas R&D Programme

American Electrical Power (AEP) Mountaineer Plant Research Project

Project Overview: In November 2002, the U.S. Department of Energy (US DOE) announced
a major new research project to begin studying the potential for geological storage of CO
at AEP’s Mountaineer plant in New Haven, West Virginia, USA

Goals:

* To answer the question of whether the rocks above the possible storage areas are

2

sturdy enough and sufficiently free of interconnected fractures to assure that the CO,

cannot gradually escape

Large scale CO, Transportation and Deep Ocean Sequestration
Project Overview: Assessing technical and economic viability of large-scale CO,

transportation and deep ocean storage
Goals:
* To assess technical and economic viability of ocean storage using enhanced pipe-
laying technology
* To resolve engineering challenges to oceanic tanker transport
* To develop appropriate offshore floating platform/barge for vertical CO, injection
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Laboratory Investigations in Support of Carbon Dioxide-Limestone Sequestration in
the Ocean
Project Overview: The project will carry our investigations into the preparation and
characteristics of CO,/water/limestone mixtures for the ocean sequestration of CO,
Goals:
* To produce a series of emulsions comprising mixtures of liquid CO,, water and
ground limestone
* To test and analyze such emulsions in terms of their chemical and structural
characteristics
* To carry out modeling studies of behavior of emulsions after discharge into the ocean
* To produce the optimal mix of reagents such that a stable emulsion is formed with a
density greater than that of seawater

CCS Power Generation Projects
Source: Stephen Wittrig, Director of Advanced Technologies for BP

AEP Alstom Mountaineer (WV)

Developer: AEP w/Alstom, RWE, NETL and BMI
Size MW: 30 MW/

Capture Process: Post-combustion capture

CO, Fate: Sequestration (saline aquifer)
Start-up: 2009

AEP Alstom Northeastern (OK)
Developer: AEP] Alstom

Size MW: 200 MW

Capture Process: Post-combustion capture
CO, Fate: EOR

Start-up: 2011

Antelope Valley (ND)

Developer: Basin Electric; Powerspan (USDA loan)
Size MW: 120 MW/

Capture Process: Post-combustion capture

CO, Fate: EOR (Pipe to Canada)

Start-up: 2012
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W A Parish (TX)

Developer: NRG Energy with Powerspan
Size MW: Hueneng 125 MW/

Capture Process: Post-combustion capture
CO, Fate: EOR

Start-up: 2012

Appalachian Power

Developer: AEP

Combustion: IGCC

Size MW: 629 MW

Capture Process: Pre-combustion caprure
CO, Fate: Undecided

Start-up: 2012

FutureGen (IL)

Developer: FutureGen Alliance, 9 international participants remain
Combustion: IGCC

Size MW: 275 MW

Capture Process: Pre-combustion capture

CO, Fate: Sequestration
Start-up: 2012

AMPGS (OH)

Developer: American Municipal Power-Ohio, Inc.; Bechtel Power Corporation;
Powerspan

Combustion: IGCC

Size MW: 1000 MW

Capture Process: Post-combustion capture

CO, Fate: EOR

Start-up: 2015
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Appendix B: Profiles of Selected CCS Projects in China

CO2 Capture R&D Projects

Source: |EA Greenhouse Gas R&D Programme

Near Zero Emissions Coal for China (NZEC)
Project Overview: The Phase 1 assessment will explore options for demonstrating CCS for
coal-fired power generation in China
Goals:
* To explore options for the demonstration of CCS applied to a coal power plant in
China
* To build knowledge and capacity on CCS in China

CO2 Geological Storage R&D Projects
Source: |EA Greenhouse Gas R&D Programme

Development of Coal bed Methane Technology/Carbon Dioxide Sequestration Project
(CCCDP)
Project Overview: The project is addressing a number of issues leading to an ECBM/CO2
sequestration demonstration project in China via transfer of Canadian technology
Goals:

* To undertake a programme of work leading to a demonstration project in China

* To produce an inventory of suitable coal beds

* To produce a detailed site selection process

* To carry out micro-pilot and large scale testing in selected areas

* To carry out evaluation and training exercises

EOR Application at Liache Oil Field in China
Project Overview: The project is examining the injection of boiler flue gas for enhanced oil
recovery coupled with CO2 sequestration in a Chinese oil field
Goals:
* To carry out injection trials using steam and/or flue gases in order to boost oil output
and sequester CO2
* To develop the next phase of the project investigating CO2 separation via membrane
technology and enriching CO2 levels in combustion flue gas through the use of
recirculation technology
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CCS Power Generation Projects
Source: Stephen Wittrig, Director of Advanced Technologies for BP

CSIRO PCC Program

Developer: Thermal Power Research Institute (China); Huaneng Group and CSIRO
(Australia)

Combustion: Coal Steam Power

Size MW: Hueneng Beijing host plant is 845 MW/

Capture Process: Post-combustion capture retrofic

CO2 Fate: Carbonated beverages

Start-up: 2008

Shanghai Shidongkou Second Power Plant

Developer: Huaneng Power International (project in Shanghai for Shanghai 2010 EXPO)
Combustion: Coal Steam Power

Capture Process: Post-combustion caprure retrofit

CO2 Fate: Local sales, food and industry, possibly eventual offshore EOR

Start-up: Early 2010

GreenGen

Developer: China Huaneng Group (51%) plus the other 4 State Power companies, Shenhua,
China Coal, Peabody has applied to join

Combustion: IGCC

Size MW: 250 MW expanding to 650MW

Capture Process: Pre-combustion

CO2 Fate: Sequestration / EOR

Start-up: 250 MW IGCC plant in 2011, 650 MW IGCC with PC capture in 2013; add
EOR CCS in approx 2015

Shenhua CtL

Developer: Shenhua Group

Capture Process: Probably Rectisol (Coal conversion processes such as this plant capture
the CO2 as part of the process and emit practically pure CO2)

CO2 Fate: Sequestration (saline aquifer and depleted oil fields)
Start-up: CtL operational CCS 2011

52



h. BiE

Endnotes

-

IPCC [Intemational Panel on Climate Change] Working Group 1, Climate Change 2007: The Physical Science Basis, vol.
1 of IPCC Fourth Assessment Report (New York: Cambridge University Press, 2007). Parts per million (ppm) is the ratio
of the number of GHG molecules to the total number of molecules of dry air.

NASA Goddard Institute for Space Studies, GISS Surface Temperature Analysis: 2005 Summation (New York: NASA
Goddard Institute for Space Studies, 2006).

IPCC Working Group 1, Climate Change 2007: The Physical Science Basis.

IPCC Working Group 2, Climate Change 2007: Impacts, Adaptation and Vulnerability, vol 2. of IPCC Fourth Assessment
Report (New York: Cambridge University Press, 2007).

See Thomas Fingar, Statement for the Record before the Permanent Select Committee on Intelligence and the Select
Committee on Energy Independence and Global Warming, House Of Representatives (Office of the Director of National
Intelligence, 2008), http://www.dni.gov/testimonies/20080625_testimony.pdf.

Ibid.
7 Ibid.

r

w

=

L3

Khalid Malik, Project Launch Ceremony China Environmental Awareness Programme (United Nations Development
Programme, 2006), http-//www.undp_org.cn/modules. php?op=mecdload&name=News&file=article&catid=13&topic=6
&sid=348&mode=thread&order=0&thold=0.

% China Environment Forum, Environmental NGOs, Public Participation, and Governance (Woodrow Wilson Center for Scholars,
2008), http://wilsoncenterorgfindex.cfm?topic_id=1421&fuseaction=topics.categoryview&categoryid=EE5586BC-
9247-863E-B7C96B9485272423.

19 Department of Energy, Energy Information Administration (DOE/EIA), “Highlights,” in International Energy Outlook 2009
(IE02009; DOEJEIA, 2009), http:/fwww.eia.doe.gov/oiaf/iea/highlights.html. The IE02009 reference case projects an
increase from 29.0 billion metric tons in 2006 to 40.4 billion metric tons in 2030.

1t James Hansen, “Tipping Point: Perspective of a Climatologist,” in State of the Wild 2008-2009, ed. Eva Fearn (Wash-
ington, DC: Island Press, 2008), 6-15, 258-59. This estimate uses a carbon dioxide ceiling of 450 ppm.

125ee Asia Society’s Center on U.S.-China Relations & Pew Center on Global Climate Change, A Roadmap for U.S. China
Cooperation on Energy and Climate Change , January 2009, at http://www.asiasociety.org/climate/ and Center for
American Progress A Global Imperative: A Progressive Approach to U.S.-China Relations in the 21st Century, August
2008, at http://www.americanprogress.org/issues/2008/08/china_report.html

12 Renee Schoof Answer to U.S. Search for Clean Coal May Lie in China McClatchy Newspaper September 24, 2009
http:/fwww.mcclatchydc.com/environment/story/76004 .htm!

14 For the role of CCS technologies in climate change mitigation, see, e.g., McKinsey & Company, Global Cost Curve for
Greenhouse Gas Abatement Measures (McKinsey & Company, n.d.), http://www gltg.com.au/images/mckinsey-cost-
curve. jpg, and McKinsey & Company, China's Green Revelution, 2009, at http://www.mckinsey.com/locations/great-
erchina/mckonchina/reports/china_green_revolution_report.pdf.

15 5ee Memorandum of Understanding to Enhance Cooperation on Climate Change, Energy and the Environment between
the Government of the United States of America and the Government of the People’s Republic of China, July 28,
20089, at http://www.state.gov/r/pa/prs/ps/2009/july/126592 htm.

1 S. Department of Energy, “US-China Clean Energy Research Center announced,” press release, July 15, 2008, at
http://www.energy.gov/news2009/7640 htm.

17 Lisa Friedman, “A Sea Change in China’s Attitude Toward Carbon Capture,” New York Times, June 22, 2008, at http://
www.nytimes.com/cwire/2009/06/22/22 climatewire-a-sea-change-in-chinas-attitude-toward-carbo-84519.html.

12 See Tao Wang and Jim Watson, “China’s Energy Transition: Pathway for Low Carbon Development,” University of
Sussex and Tyndall Centre for Climate Change Research, April 2008, at http-//www. sussex.ac.uk/sussexenergygroup/
documents/china_report_forweb.pdf, which evaluates four low-carbon scenarios from now till 2050 consistent with
stabilizing the global atmospheric content of carbon at 550 ppm of CO2-equivalent, three of which CCS is a critical
part of the solution, reguiring 67 to 90 percent of the Chinese fossil fuel power plant fleet to be equipped with CCS.

1% McKinsey’s work on mitigation solutions shows that energy efficiency and renewable energy, although cheaper than
CCS, do not have the mitigation potential to stabilize CO2 concentrations at 450 ppm. See McKinsey, Global Cost
Curve, and China’s Green Revolution.

53



20 See Scottish Centre for Carbon Storage,"Post-Combustion Capture,” October 27, 2007, at http-//www.geos.ed.ac.uk/sccs/
capture/postcombustion_html and National Energy Technology Laboratory, U.S. Department of Energy, “Carbon Sequestra-
tion: CO2 Capture,” accessed October 1, 2009, at http://www.netl.dce. gov/technologies/carbon_seq/core_rd/co2capture.
html

22 1.S. Department of Energy, National Energy Technology Lahoratory, Carbon Sequestration Atlas of the United States and
Canada, 2nd ed., 2008, at http://www.netl.dce.gov/technologies/carbon_seq/refshelf/atlas||/atlasl|.pdf.

22 Casie Davidson, “The Potential for CCS Deployment in China,” Pacific Northwest National Laboratory, May 29, 2008, at
http-//www.pnl.gov/gtsp/docs/2008/GTSP3_China.pdf.

22 This is an important distinction, because the concentrations of CO2 in a power plant’s flue are lower and therefore
harder and more expensive to capture. CO2 has been transported and successfully stored underground (e.g., in Sleip-
ner, Norway, and Weyburn, Canada), but at about 1/3 the volumes that would be generated by a single large power
plant. Demenstrations involving the injection of 10 times that amount (that is, the CO2 from several power plants) are
needed.

24This can be done by identifying the most efficient current technologies, developing more efficient technologies for the
future, identifying best practices in operations and integration, and so forth.

25The jeint UK-China Near Zero Emissions Coal initiative (see http:/fwww.nzec.info/) and the Australia-China collabora-
tion on post-combustion capture between Australian government research organization CSIRO and China’s Thermal
Power Research Institute (see http.//www.csiro.au/news/newsletters/Energy/0408_energy/HTML/PCC.htm) are ex-
amples of bilateral CCS projects involving China. The Asia Pacific Partnership on Clean Development and Climate (see
http://www.asiapacificpartnership.org) and Global Carbon Capture and Storage Institute in Australia (see http:/fwww.
globalccsinstitute.com) are examples of multilateral efforts in CCS that China is involved in.

28 For further recommendations on U.S. international sequestration collaboration, See Friedmann, S.J., and Newmark,
R.L., “Ch 4 Commercial Deployment of Geologic Carbon Sequestration” in Clean Air Task Force, Coal Without Carbon:
An Investment Plan for Federal Action, September 2009, at http.//www.coaltransition.orgffilebin/pdf/Coal_Without_Car-
bon_Final_High-Resolution. pdf

27 Friedmann, S.J., 2006, The scientific case for large CO2 storage projects worldwide: Where they should go, what they
should lock like, and how much they should cost, 8th Greenhouse Gas Technology Conference, Trondheim, Norway

28 Chinese entities will likely over 60 to 80 percent of the project costs in local expenses, such as drilling, site character-
ization, geophysical surveys, pipelines, and compressors. The US would likely cover 20 to 40 percent, which would
include field scientific and technical support, travel, simulation and analysis, injection planning suppert, and CO2 in-
jection monitoring and verification. For Chinese participation in a comparable US project, the costs would be reversed.

2% Most of the cost for projects is capital costs, and are reflected in the estimates printed here. There would be a non-zero
operating cost as well — roughly $5 to 10 million per year for “pre-captured” pure stream projects and $40 to 200 mil-
lion per year for retrofit projects. These are costs to be born by the operator, but could potentially be covered through
one of the financial mechanisms discussed herein.

22|, K. Newlands and R. Langford, CO2 Storage Prospectivity of Selected Sedimentary Basins in the Region of China and
South East Asia (Australian Govemment, Geoscience Australia, Record 2005/13).

2 Qingyun Sun, “CTL Development in China,” U.S. China Energy Center, West Virginia University, April 24, 2008, at
http:/ffiles.asme.org/asmeorg/Communities/Technical/Energy/16089 . pdf

22 A U.S.-China sequestration collaboration at Ordos could draw lessons from similar collaborative projects around the
world, such as the In Salah (Algeria) sequestration project which is injecting around one million tons of CO2 per
year into gas reservoirs. In Salah began sequestering CO2 in 2004 through a public/private partnership including BP
(32%), Sontrach (35%) and Statoil (32%) and has set precedents for regulations and verification of CO2 storage.

22 Umbrella organizations such as the Carbon Sequestration Leadership Forum (CSLF) might help facilitate collaborative
research, information exchanges and networking. In particular, the policy group of the CSLF conducts research into
legal, regulatory, and intellectual property rights issues that could help inform proposed U.S.-China sequestration col-
laboration. See http-//www.cslforum.orgfindex.html

34 These projects could include collaboration over Now Gen (Duke Energy’s new Edwardsport IGCC-CCS plant) and Green
Gen in China (Huaneng's near-zero emission coal-fired plant).Such cooperation between the world’s first two demon-
stration plants with near-zero emission would help accelerate further deployment, ensure a low-carbon success, create
new jobs and demonstrate leadership in both Washington and Beijing.

**Heads of major government agencies in China (NDRC, NEA, and Ministry of Commerce) and Vice-Premier Wang Qis-
han have argued that the additional heat, energy, and coal requirements for PCC will reduce power output, lower the
rate of economic growth, and reduce coal availability for future generations.

54



& Richard K. Morse et al_, The Real Drivers of Carbon Capture and Storage in China and Implications for Climate Policy
(Working Paper #88, Program on Energy and Sustainable Development, Stanford University, 2009), http://iisdb.
stanford.edu/pubs/22621/WP_88 Morse_He_Rai_CCS_in_China.pdf.

27 MIT Energy Initiative (MITEI), Retro-Fitting of Coal-Fired Power Plants for CO2 Emissions Reductions (MITEI, 2009),
http://web.mit.edu/mitei/research/reports.html.

28 China’s GreenGen project creates a platform for near-term action. In particular, China has not yet decided on a capture
technology; by engagement, the U.S. could help a domestic company land the licensing agreement and contract for
construction and integration. This would also be an opportunity for trust building, joint learning, and cooperation that
would help with the success of FutureGen, CCPI, and other large RD&D investments in the U.S. A GreenGen/Future-
Gen pairing is possible, with money, expertise, and technelogy flowing between both countries.

2% Jupiter Oxygen, telephone interview by Monitor Group, August 26, 2009

“This is one-fourth of the 6,000 MW amount allowed for in the American Clean Energy and Security Act, which reflects
the fact that China's per capita emissions are one-third that of the United States.

41 See Heleen de Coninck, “Trojan horse or horn of plenty? Reflections on allowing CCS in the COM,"” Energy Policy 36
(2008), pp. 929-936, for 2 more complete discussion on the various arguments for or against including CCS into the
clean development mechanism.

“2 A series of documents are now in preparation by the World Economic Forum on financing for low-carbon technologies
in the developing world, including China and India. These focus on architecture for the development of a series of
OPIC-like development banks for clean energy. These documents will be released at the opening of the U.N. General
Assembly in September.

#3 Pew Research Center for the People and the Press, A Deeper Partisan Divide over Global Warming (Washington, DC:
Pew Research Center, 2008), http://people-press.org/report/417/a-deeper-partisan-divide-over-global-warming.

#See, e.g., Keith Bradsher, “China Builds High Wall to Guard Energy Industry,” New York Times, July 14, 2009, B1.

%% See David Goldman, Worst Year for Jobs since "45 (CNNmoney.com, 2008), http://meney.cnn.com/2009/01/09/news/
economy/jobs_decembery/.

“€See American Clean Energy and Security Act, H.R. 2410, Section 1120A.
#7See, e.g., American Coalition for Clean Coal Electricity, http-//www.cleancoalusa.org/.

*See, e.g., Greenpeace Intemational, False Hope: Why Carbon Capture and Storage Won't Save the Climate (Green-
peace International, 2008), http-//www.greenpeace org/raw/content/international/press/reports/false-hope. pdf

% Public criticisms have delayed Royal Dutch Shell’s efforts in Barendrecht, The Netherlands, and forced the suspension
of Vattenfall’s Schwarze Pumpe project in Spremberg, Germany. See Fred Pals, “Barendrechters Stand Up to Shell's
Plans to Bury CO2 (Updatel),” Bloomberg.com, April 20, 2009, at http://www.bloomberg. com/apps/news?pid=20
601109&sid=agmq9zHTafTM; Terry Slavin and Alok Jha, “Not Under Our Backyard, Say Germans, in Blow to CO2
Plans,” guardian.co.uk, July 29, 2009, at http://www.guardian.co.uk/environment/2008/jul/2%/germany-carbon-
capture.

50The U.S. has practiced enhanced oil recovery for more than 40 years, storing CO2 underground. It has focused primar-
ily on Integrated Gasification Combined Cycle technology, but also on capturing and sequestering CO2, which involves
advanced geclogical surveying technology. See DOE/NETL, Carbon Sequestration through Enhanced Oil Recovery
(DOE/NETL, 2008), http-/fwww.netl doe_gov/publications/factsheets/program/Prog053 pdf.

st See American Clean Energy and Security Act, H.R. 2452, Section 115.

2 Emma Ritch, Record 2008 for Cleantech with $8.48 in Investments (Cleantech Group, 2009), http://www.cleantech.
com/news/4028/record-2008-cleantech-84b-investments.

52U S. Department of Labor, Bureau of Labor Statistics (BLS), National Employment Matrix (BLS, 2007), http://www.bls.
gov/emp/empiols.htm.

%4 SourceWatch, “Coal and Jobs in the United States,” in SourceWatch Encyclopedia (Center for Media and Democracy,
2009), http://www.sourcewatch.org/index.php?titie=Coal_and_jobs_in_the_United_States.

S2MIT Energy Initiative, Retro-Fitting of Coal-Fired Power Plants for CO2 Emissions Reductions, 2009, at http://web.mit.
edu/mitei/research/reports.html.

¢ See Douglas Jeavons, et. al., “Employment and Other Economic Benefits from Advanced Coal Electric Generation
with Carbon Capture and Storage (Preliminary Results),” BBC Research & Consulting, February 2009, at http://www.
americaspower.org/content/download/1459/10428file/BBCY%20FINAL%20020709. pdf.

55



57 Indirect jobs are jobs created due to the purchase of goods and services by directly affected industries from other firms
as well as purchases by employees of directly and indirectly affected businesses.

*2The U.S. share of the jobs created is estimated by multiplying the global job figures by 17.69 percent, which is the
U.S. share of emissions resulting from coal consumption in 2006 based on data derived from Energy Information
Administration, International Energy Annual 20086, at http://www.eia.doe gov/pub/international/iealf/tableh4co2 xls.
We expect that our calculations of the U.S. share of global jobs in the five-year and 10-year acceleration scenarios may
be an underestimate. To the extent that the United States, as a result of this collaboration and other efforts is seen to
be an early mover of CCS development and deployment, the United States may expect to create a larger share of global
CCS jobs than other coal consuming countries.

55 See McKinsey & Co., “Pathways to 2 Low Carbon Economy,” 2009, at hitp-//www.mckinsey.com/clientservice/ccsi/
pathways_low_carbon_economy.asp.

€0 Qver a 15-year period
2 Qver a 12-year period (ramping up plant construction is assumed to require an additional 2 years)

&2 Like the global job figures (see footnote 5 and accompanying text), the U.S. share of the cost savings is estimated by
multiplying the global cost saving figures by 17.69 percent, which is the U.S. share of emissions resulting from coal
consumption in 2006. Again, as in the job analysis, this may be low estimate as a result of the United States’ early
movement in developing and deploying CCS technology compared to other coal consuming countries.

&2 See “Duke Energy and China-based ENN Group Sign Clean Technology Agreement,” press release, September 23
2009, at http://www.duke-energy.com/news/releases/2009092301 .asp; and “Duke Energy Signs MOU with China
Huaneng Group to Pursue Renewable and Other Clean-Energy Technologies,” press release, August 10 2009, at http-//
www.duke-energy. com/news/releases/2009081001.asp

&4 See “KBR Awarded Clean Coal Contract by Beijing Guoneng Yinghui Clean Energy Engineering Co., Ltd. for First
Commercial TRIG™ Implementation Worldwide,"press release, September 18, 2009, at http://www.kbr.com/news/
press_releases/2009/09/18/KBR-Awarded-Clean-Coal-Contract-by-Beijing-Guoneng-Yinghui-Clean-Energy-Engineering-
Co-Ltd-for-First-Commercial-TRIG-Implementation-Worldwide aspx

e:See U.S. Senate Committee on Foreign Relations, Broadening the Bilateral: Seizing the Oppertunity for Meaningful
Collaboration on Climate Change (Senate Report 111-24, 20089), http://foreign.senate.gov/China.pdf.

€& 70 percent of China’s emissions currently come from industry, and by 2030, 350 millien Chinese, or 1.25 million per
month, will move to urban areas, each requiring 3.5 times more energy to sustain than his or rural counterpart. This
rise in China’s energy demand would account for one-third of the worldwide increases in energy demand from 2005 to
2030. See U.S. Senate Committee, Broadening; see also Jerald J. Fletcher and Qingyun Sun, “CO2 Sequestration Op-
tions for the Shenhua DCL Plant: A Pre-Feasibility Study,” West Virginia University, Natural Resource Analysis Center,
April 1, 2007, at http:/f/www.nrac.wvu.edu/projects/sheia/publications/CarbonSequestration/'WVU/Shenhua_Sequestra-
tion_Options_Annexllactivity_01Apr2007.dec.

€7 China has been the world's largest coal user since 1986; see Fletcher and Sun, CO2 Sequestration Options.

%8 To meet the demand for electricity that is expected to accompany China’s rapid growth, an additional 600 gigawatts
of coal-fired capacity (net of retirements) is projected to be brought enline in China by 2030. In the near term, the
IEQ2008¢ projections show a substantial amount of new coal builds, with 192 gigawatts of capacity additions between
2006 and 2010. See “Chapter 4—Coal,” in DOE/EIA, IE02009, 2008, at http://www.eia.doe.gov/oiaf/ieo/coal html.

&% |f by 2050 every country in the world were to cut its emissions by 80%, China’s projected emissions alone—driven
primarily by coal—would increase average global temperatures by a dangerous 2.7%. See Massachusetts Institute
of Technology, “The Future of Coal: Summary Report,” 2007, at http://web.mit.edu/coal/The_Future_of_Coal_Sum-
mary_Report.pdf.

7©China has 1.4% of the world’s oil reserves and 1.2% of the world’s gas reserves; see Fletcher and Sun. CO2 Seques-
tration Options.

*|n 2008, sustainable energy investment in China grew to $15.6 billion, an 18% increase. See Sustainable Energy
Finance Initiative (SEF1), “Global Trends in Sustainable Energy Investment 2009 Report” 2009, at http://sefi.unep.
orglenglish/globaltrends2002 html. In 2008, sustainable energy investment in China grew to $15.6 billion, an 18%
increase.

72See MIT, Retro-Fitting.

72 See Gov.cn, The 11th Five-Year, 2006, at http://www.gov.cn/english/special/115y_index.htm, which calls for a 10%
reduction in chemical oxygen demand (COD) and SO2 from 2005 levels by 2010.

56



74 People's Republic of China, National Development and Reform Commission, Implementation of the Bali Roadmap: Chi-
na’'s Position on the Copenhagen Climate Conference, 2009), http-//en.ndrc.gov.cn/newsrelease/t20090521_280382.
htm (“Developed countries shall take responsibility for their historical cumulative emissions and current high per capita
emissions to change their unsustainable way of life and to substantially reduce their emissions and, at the same time,
to provide financial support and transfer technology to developing countries”).

7*See U.S. Senate Committee, Broadening.
7€ |bid.
77 Science and International Affairs, Georgetown University, interview by Monitor Group, July 30, 2008.

78 Energy Technology Innovation Policy (ETIP) Research Group, Tufts University, telephone interview by Monitor Group,
August 13, 2009".

7$See U.S. Senate Committee, Broadening. The report notes the agreement among political and military leaders, energy
executives, scientists, students, and environmental experts.

£0|bid.

8 G0V.cn, “China calls for more efforts to tackle climate change,” July 10, 2009, at http-//www.gov.cn/english/2009-
07/10/content_1361669_htm.

82 Julian L. Wong and Andrew Light, “China Begins its Transition to a Clean Energy Economy: China’s Climate Progress
by the Numbers,” Center for American Progress, June 4, 2009, at hitp-//www.americanprogress.org/issues/2008/06/
china_energy_numbers.html

8 Xinhua, “China injects “green power” into economy,” August 18, 2008, at http-//www.chinadaily.com.cn/
bizchina/2009-08/18/content_8583270_htm.

8+5ee U.S. Senate Committee, Broadening.

& Fu Jing, “Emissions to Peak at 2030: Repert,” China Daily, August 18, 2009, http://www.chinadaily.com.cn/
china/2009-08/18/content_8580379.htm.

2 See Wong and Light, China Begins.

87 Gov.cn. China Legislature Ends Session, Adopts Armed Police Law, Climate Change Resolution (Gov.cn, 2009), http://
english.gov.cn/2009-08/28/content_1403439 htm.

&8 Julian L. Wong and Isabel Hilton. “Hu Speaks- What Next?" Chinadialogue, Sept 24, 2009 http-//www.chinadialogue.
net/article/show/single/en/3262-Hu-speaks-what-next

8 |n 2005, CCS was integrated into China’s “National Medium and Long-term Science and Technology Development
Plan towards 2020." In China's 11th Five-Year Plan (2006-2010), the National High Tech Program (“863” Program)
also includes support for CCS.

50 See Standing Committee of the National People’s Congress—Climate Change Resolution, August 27, 2009 at http.//
waww.npc.gov.cn/huiyi/cwh/1110/2009-08/27/content_1516122 htm (“fiE 1 SR 2 b St A ROR IR T8
HRREER - 752 - vTHEER - BEERASERESARRNMATIET  HREBHEFRAHRSTE...” [English:

To accelerate the research, development and deployment of major climate technologies particularly in the fields of
energy conservation and energy efficiency, clean coal, renewable energy, nuclear energy and related low carbon tech-
nologies; to explore the development of carbon capture and sequestration....])

5 The following Web sites provide information about these projects: GreenGen Project, http://www.greengen.com.cn/en/
index.asp; TPRI, Key R&D Programs Funded by Government Authorities in Recent Years, http://www.tpri.com.cn/eng/
important.htm; Shenhua Group Corporation Limited, http//www.shenhuagroup.com.cn/english/kjyf_2.html.

52 See Friedman, “Sea Change.”

%2 Remarks by David B. Sandalow, U.S. Assistant Secretary of Energy for Policy and International Affairs, at the Center for
American Progress, July 22, 2008.

34 Unless developed countries set up some sort of new multilateral offset fund to begin paying for those industries that
capture and sequester CO2, an eventuality which is not soon likely on a meaningful scale.

57



58








