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Wyoming’s coal industry contributes 1.2 billion dollars annually to State revenues.
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Background – Past Research

WSGS, UW, State, and DOE-
funded research identifiedfunded research identified 

two high-capacity sites 
in southwest Wyoming: 

Rock Springs Uplift & Moxa Arch
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Rock Springs Uplift: an outstanding 
geological CO2 sequestration site in 

southwestern Wyoming

• Thick saline aquifer sequence overlain by thick 
sealing lithologies.

• Doubly-plunging anticline characterized by more 
than 10,000 ft of closed structural relief.

• Huge area (50 x 35 mile)Huge area (50 x 35 mile).
• Required reservoir conditions; including, but not 

limited to fluid chemistry, porosity (pore space), 
fluid flow characteristics temperature and pressurefluid-flow characteristics, temperature and pressure 
(i.e., regional burial history).



Jim Bridger Power Plant (2200 MW)
Largest CO2 emitting plant in Wyoming (18 Mt/year)Largest CO2 emitting plant in Wyoming (18 Mt/year)

Jim Bridger Power Plant, photo by Meg Ewald, WSGS.
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C l iConclusions
• The most critical problem with commercial scaleThe most critical problem with commercial scale 

geological CO2 sequestration is management of 
displaced fluids. To solve this problem, the 
W i St t G l i l SWyoming State Geological Survey proposes a 
strategy that includes integration of fluid 
production/water treatment with injection of CO2.production/water treatment with injection of CO2.

• The greatest uncertainty in numerically 
simulating CO2 sequestration processes issimulating CO2 sequestration processes is 
characterizing geological heterogeneity in 3 
dimensions.



The WY CUSP PartnershipThe WY-CUSP Partnership
SER WSGS UW is cond cting one of the DOESER – WSGS – UW is conducting one of the DOE 
sequestration characterization studies on the Rock 
Springs Uplift WyomingSprings Uplift, Wyoming.
The Primary Objectives of this study are
1) to design the water treatment facility required to1) to design the water treatment facility required to 
solve the displacement fluid problem, and
2) to significantly reduce the numerical simulation 
uncertainty by documenting the geological 
heterogeneity in 3-D.



Project Structure



Basic elements of the Rock Springs UpliftBasic elements of the Rock Springs Uplift 
characterization project are the acquisition 
of a 3D seismic survey and a stratigraphicof a 3D seismic survey and a stratigraphic 
test at the selected geological CO2 
sequestration sitesequestration site.









Future Directions

Wyoming Governor Freudenthal’s letter to the 60th 

(2010) Legislature: 

“Other    recommendations in the University of Wyoming budget 

(2010) Legislature: 

Other . . . recommendations in the University of Wyoming budget 
include $45 million for continuation and acceleration of carbon 
sequestration research . . .”

With this and other funds, UW hopes to develop a commercial-
l  CO t ti  it  b  2016 th t ill b  bl  t  i j t scale CO2 sequestration site by 2016 that will be able to inject 

>>1 million tons of CO2/year
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Enhanced Oil Recovery 
Opportunities in Powder River 

Basin - MinnelusaBasin - Minnelusa
• Approximately 150 candidate Minnelusa oil 

fi ld M h th h thfields.  Many have gone through the 
secondary recovery waterflood stage and 
appear ideal for CO2 miscible floodingappear ideal for CO2 miscible flooding

• 1.2 Billion barrels of Original Oil in Place 
(OOIP), CO2 flooding adding 10% additional 
production, 120 million barrels @ $65/barrel 
= $7.8 Billion 

• Final sequestration available in field after• Final sequestration available in field after 
flooding complete



CO2 Flood Enhanced Oil Recovery 2
Returns and CO2 Requirements

Recovery 10% OOIP (barrels) 120 million barrels

Value @ $65/barrel $7.8 billion

CO2 required @ 10 mcf/barrel 1.2 billion mcf (1.2 TCF)

Tonnes of CO neededTonnes of CO2 needed
(19.3 mcf/tonne)

62 million tonnes

CO C t @ $2/ f $2 4 billiCO2 Cost @ $2/mcf $2.4 billion







Why is geological CO2 sequestration so important?
I li ti f F d l L i l ti d EPA l ki !Implications of Federal Legislation and EPA rule making!

Consider the following:
• April 2007 – In Massachusetts v. EPA, Supreme Court finds thatApril 2007 In Massachusetts v. EPA, Supreme Court finds that 

EPA does have authority to regulate GHGs under the Clean Air Act.
• GHGs fall within the Act’s definition of “air pollutant.”
• Supreme Court ruled EPA would have to determine if these• Supreme Court ruled EPA would have to determine if these 

pollutants pose a danger to public health and welfare before EPA 
could regulate them.

• December 8 2009 – EPA declares there is compelling scientific• December 8, 2009 – EPA declares there is compelling scientific 
evidence that global warming from green-house gases emitted from 
cars, power plants and factories endangers American’s health.

• EPA’s view is once an air pollutant is subject to an emission• EPA s view is once an air pollutant is subject to an emission 
limitation or control requirement under any part of the Act, that 
pollutant automatically becomes subject to NSR.

• New and modified plants must have “best available controlNew and modified plants must have best available control 
technology” (BACT) for GHG emissions.



EPA likely will begin by suggesting efficiencyEPA likely will begin by suggesting efficiency 
improvements, but environmental groups and 
some state/federal permitting authorities willsome state/federal permitting authorities will 
argue that BACT should be more stringent:

• Fuel switching?
• CCS?• CCS?
• IGCC?



EPA is pursuing the development of new source performance 
standards (NSPS) and existing-source guidelines for CO2standards (NSPS) and existing source guidelines for CO2

and other GHG emissions from power plants.

• Work on these rules will accelerate in 2010• Work on these rules will accelerate in 2010.
• W-M/K-B would establish performance standards for new coal-fired power 

plants.
• 50% reduction for new plants started after 2008, subject to CCS availability,50% reduction for new plants started after 2008, subject to CCS availability, 

but no later than 2020.
• 65% reduction for new plants started after 2020.
• Geological CO2 sequestration must work if these reduction standards are to g 2 q

be met by 2020.
• W-M/K-B and EPA have common goals; survival of up-stream and down-

stream coal to electrons/chemical industries depend on geological CO2
t tisequestration.

Background material: Joseph C. Stanko
Scott J StoneScott J. Stone
Hunton & Williams LLP


