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Outline for Presentation

* Overview of geologic carbon dioxide (CO,)
storage

* How much CO, needs to be stored
* Geologic model for CO, storage
 USGS assessment results

 Discussion of results
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How much CO, needs to be stored?
Some examples illustrate the range:

« World: ~ 9.5 Gt carbon/year or ~ 35 Gt CO /year (Peters and
others, 2013)

« U.S. total all energy sectors in 2012 - ~ 5.2 Gt/year CO; (U.S.
Energy Information Administration, 2013)

« Laramie River 2&3 PC plant 1100 MWe - 8.7 Mt/yr CO2 at 85%
capacity factor (Brennan and Burruss, 2006)
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Geologlc Model
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Salinity of water in storage formation must

be > 10,000 mg/L TDS per EPA regulations
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Assessment Resource Categories

1. Buoyant trapping storage resource: mass of CO, that can be stored
buoyantly beneath structural or stratigraphic traps with the potential to
contain greater than 500,000 barrels of oil equivalent (BOE) (Bgg)

2. Residual trapping storage resource: mass of CO, that can be stored
by residual trapping in rocks
a) with permeability greater than 1 darcy (R14g)
b) with permeability between 1 millidarcy and 1 darcy (R24g)
c) with permeability less than 1 millidarcy (R3gg)

TOTAL = Technically accessible storage resource: total mass of CO,
that can be stored in the storage assessment unit (TAgg)

1. Known recovery replacement storage resource: mass of CO, that
can be stored in existing producing hydrocarbon reservoirs (KRRgg)
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USGS National Assessment of
Geologic Carbon Dioxide Storage

Resources

by U.S. Geological Survey Geologic Carbon Dioxide Storage
Resources Assessment Team, 2013a,b,c

National Assessment of Geologic Carbon Dioxide Storage

Resaurces-—Resuls Three companion assessment reports:

a. Data - USGS Data Series 774
http://pubs.usgs.gov/ds/774/

b. Results - USGS Circular 1386:
http://pubs.usgs.gov/circ/1386/

c. Summary - Fact Sheet 2013-3020:
http://pubs.usgs.gov/fs/2013/3020/
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Results of the Assessment

Estimates of national totals for technically accessible storage resources
(TAgg) for CO, in the United States by
resource type and class

CO, storage resource type and class
Ps Pso Pgys Mean
Symbol

Storage resource estimated from geologic models

Bsr Buoyant trapping storage resource 19

Rl Residual trapping class 1 storage resource 97

R24x Residual trapping class 2 storage resource 2,100

R3sr Residual trapping class 3 storage resource 58

TAgR (total) Technically accessible storage resource

Storage resource estimated from petroleum production volumes

Known recovery replacement storage
resource

KRRq

Estimates are in billions of metric tons (gigatons, Gt);
mean values sum to totals but all values are reported to
only two significant figures.



Pie charts showing mean estimates of technically accessible storage resources
(TAgg) for CO, in the United States by

(A) type and class and (B) region.

A Residual, class 3 Buoyant storage B Alaska Pacific Northwest
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Most (89 %) of the TAgR is in the residual The regions with the largest technically
trapping class 2 storage resource category accessible storage resources are the Coastal
(mean estimate of 2,700 Gt) Plains (mostly in the U.S. Gulf Coast), Rocky

Mountains and Northern Great Plains, and
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’K‘USGS Alaska (mostly North Slope)
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Conclusions

The total geologic storage resources for CO, in the United States
are large (3,000 Gt), and both types (buoyant and residual) will
probably be needed to store anthropogenic CO,

The U.S. Energy Information Administration (2013) estimated that
the 2012 national energy-related CO, emissions were 5.2 Gt. The
mean estimate by the USGS of the technically accessible geologic
storage resource (TAgg) for CO, in the United States is 3,000 Gt,
which is more than 500 times the annual energy-related CO,
emissions

Industrial sources of CO, emissions are not always near onshore
areas that have potential for geologic CO, storage. Major CO,
transport infrastructure (pipelines) will be needed if carbon storage
technology is utilized across the country. Offshore storage areas
may need to be utilized

USGS



For more information contact:

Peter Warwick
pwarwick@usgs.gov
703-648-6469

Margo Corum
mcorum@usgs.gov
703-648-6488

science for a changing world

http://energy.usgs.gov

http://go.usa.gov/8X8 (USGS geologic CO, project website)
http://pubs.usgs.gov/ds/774/ (USGS CO, storage assessment data)
http://pubs.usgs.gov/circ/1386/ (USGS CO, storage assessment results)
http://pubs.usgs.gov/fs/2013/3020/ (USGS CO, storage assessment summary)
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