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• Premise:  Increasing CO 2 and Increasing oT

• Options for Offsets in CO 2 Emissions

• CO2 Sequestration Projects:  World and U.S.

• Southwest CO 2 Partnership Project

• Challenges

• Closing Remarks
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Five warmest years of global record all after 1990.
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5 Warmest years so far:
1. 2005
2. 1998 (El Niño year)
3. 2002
4. 2003
5. 2004
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(1) Natural variability (climate cycle)
(2) Greenhouse effect

The basis of new carbon 
management legislation and 

initiatives is the latter.  
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2��#����  ���� atmospheric temperature heats up, in 
turn converting radiation to shorter wavelength such 
that it can escape
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• Premise:  Increasing CO 2 and Increasing oT

• Options for Offsets in CO 2 Emissions

• CO2 Sequestration Projects:  World and U.S.

• Southwest CO 2 Partnership Project

• Challenges

• Closing Remarks
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Technology Deployment Targets:  EPRI

















In Focus:  CCS
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Map Courtesy of IEA Greenhouse Gas R&D Programme



�����	* / ��������
���
�+��5�����
�
����,
!

Partnerships 

MRCSP 

MGSC 

SECARB 

SWRP 

WESTCARB 

Big Sky 

PCOR 

Oil bearing 

Gas bearing 

Saline aquifer 

Coal seam 

Terrestrial 

Field Test Type 
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WESTCARB

Oil bearing 

Gas bearing 

Saline aquifer 

Coal seam 

Terrestrial 

Field Test Type 

Phase I: Characterization (2003 – 2005)
Phase II: Validation Testing (2005 – 2009)
Phase III: Deployment (2007 – 2017)

7 Partnerships:

3 Phases:
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In all partner states:
• major universities
• geologic survey 
• other state agencies

as well as
• Western Governors Association
• five major utilities
• seven energy companies
• three federal agencies
• the Navajo Nation
• many other critical partners



Phase I: 
• Characterize SW 
region carbon 
sources and sinks

• Identify the best 
options by linking 
carbon sources to 
carbon sinks

Phase II:
• Demonstrate these 
options with field 
tests

Figure compliments
of Rick Allis, UGS
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Minimum Deep Saline Field Capacities :

Arizona 92 Mtons

Colorado 3.8 Gtons

Kansas 10.6 Gtons

New Mexico 10 Gtons

Oklahoma 9 Gtons

Texas 48 Gtons

Utah 508 Mtons

Wyoming 507 Mtons

Southwestern U.S. 
Inventory of Sources 

and Sinks
(National Atlas) 
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Bonanza - 4.3 Mton/y

Huntington - 6.2 Mton/y

Hunter - 10.6 Mton/y

Intermountain - 16 Mton/y

West Valley - 383,000 ton/y

Gadsby - 220,000 ton/y

Carbon - 1.3 Mton/y
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�6�R�X�U�F�H�V�����6�R�X�U�F�H�V�����6�R�X�U�F�H�V�����6�R�X�U�F�H�V�����������P�L�O�O�L�R�Q���W�R�Q�V�������P�L�O�O�L�R�Q���W�R�Q�V�������P�L�O�O�L�R�Q���W�R�Q�V�������P�L�O�O�L�R�Q���W�R�Q�V�&�2�&�2�&�2�&�2�������� �S�H�U���\�H�D�U�S�H�U���\�H�D�U�S�H�U���\�H�D�U�S�H�U���\�H�D�U
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�2�L�O���D�Q�G���*�D�V���5�H�V�H�U�Y�R�L�U�V��

�����������P�L�O�O�L�R�Q���W�R�Q�V���P�L�Q�L�P�X�P�����������P�L�O�O�L�R�Q���W�R�Q�V���P�L�Q�L�P�X�P�����������P�L�O�O�L�R�Q���W�R�Q�V���P�L�Q�L�P�X�P�����������P�L�O�O�L�R�Q���W�R�Q�V���P�L�Q�L�P�X�P
�8�Q���P�L�Q�H�D�E�O�H �&�R�D�O���6�H�D�P�V���¦
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�2�Y�H�U�����������P�L�O�O�L�R�Q���W�R�Q�V���P�L�Q�L�P�X�P�2�Y�H�U�����������P�L�O�O�L�R�Q���W�R�Q�V���P�L�Q�L�P�X�P�2�Y�H�U�����������P�L�O�O�L�R�Q���W�R�Q�V���P�L�Q�L�P�X�P�2�Y�H�U�����������P�L�O�O�L�R�Q���W�R�Q�V���P�L�Q�L�P�X�P
�7�K�X�V�����W�K�H���P�L�Q�L�P�X�P���V�W�R�U�D�J�H���F�D�S�D�F�L�W�\�7�K�X�V�����W�K�H���P�L�Q�L�P�X�P���V�W�R�U�D�J�H���F�D�S�D�F�L�W�\�7�K�X�V�����W�K�H���P�L�Q�L�P�X�P���V�W�R�U�D�J�H���F�D�S�D�F�L�W�\�7�K�X�V�����W�K�H���P�L�Q�L�P�X�P���V�W�R�U�D�J�H���F�D�S�D�F�L�W�\

�L�Q���8�W�D�K���L�V���H�T�X�L�Y�D�O�H�Q�W���W�R���R�Y�H�U���L�Q���8�W�D�K���L�V���H�T�X�L�Y�D�O�H�Q�W���W�R���R�Y�H�U���L�Q���8�W�D�K���L�V���H�T�X�L�Y�D�O�H�Q�W���W�R���R�Y�H�U���L�Q���8�W�D�K���L�V���H�T�X�L�Y�D�O�H�Q�W���W�R���R�Y�H�U��
�������\�H�D�U�V���R�I���L�W�V���H�P�L�V�V�L�R�Q�V���������\�H�D�U�V���R�I���L�W�V���H�P�L�V�V�L�R�Q�V���������\�H�D�U�V���R�I���L�W�V���H�P�L�V�V�L�R�Q�V���������\�H�D�U�V���R�I���L�W�V���H�P�L�V�V�L�R�Q�V��



�5�H�J�L�R�Q�D�O �3�L�O�R�W�� �)�X�O�O���6�F�D�O�H
�&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q �'�H�P�R�V���������� �'�H�S�O�R�\�P�H�Q�W��

?

?
Concept:

“String of Pearls”

Pilot demonstrations will 
test short-term strategy: 

sequester along 
pipelines

Phase I Phase II Phase III
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Paradox Basin, Utah: 150,000 tons/year
• Combined enhanced oil recovery 

with sequestration and

Injection:
August, 2007



Phase II Test Map

Aneth, 
Paradox Basin
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San Juan Basin, NM: 75,000 tons/year
• Combined enhanced coalbed

methane recovery with sequestration
• Surface riparian restoration for 

terrestrial sequestration

Injection:
December, 2007
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SACROC Unit, Texas: >350,000 tons/year
• Combined enhanced oil recovery 

with sequestration

Injection:
January, 2008
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Uinta Basin, Utah: 1,000,000 tons/year
• Deep brine reservoir sequestration

Injection:
December, 2008
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• Premise:  Increasing CO 2 and Increasing oT

• Options for Offsets in CO 2 Emissions

• CO2 Sequestration Projects:  World and U.S.

• Southwest CO 2 Partnership Project

• Challenges

• Closing Remarks
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I.   Cost – whether taxes or cap-and-trade market – of 
sequestration must be factored in.
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electricity (COE) is ~5 cents per kilowatt-hour.
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I.   Cost – whether taxes or cap-and-trade market – of 
sequestration must be factored in.

II. What will it cost the consumer?
• For a traditional coal-fired power plant, cost-of 

electricity (COE) is ~5 cents per kilowatt-hour.
• Add capture and sequestration to this plant, and 

COE increases to ~8 cents/kilowatt hour.
• For a new coal gasification plant, COE without 

capture is about ~5 cents per kilowatt-hour.
• Add capture and sequestration, and COE 

increases to about ~6 cents/kilowatt hour.
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1. Global temperatures are increasing.

2. Atmospheric CO2 concentration is increasing.

3. Geologic sequestration is just one of many 
approaches to reducing emissions. 
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4. The most significant challenges of geologic carbon 
sequestration are:

• Costs

• Determining the true storage capacities of the 
subsurface

• Identifying site-specific potential impacts

• Understanding hydrogeomechanical impacts 
(swelling, deformation) and how to control them


