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Outline for Presentation

assessment methodology

« National assessment results

« Current research and assessment activities
« Helium Stewardship Act of 2013

o Summary
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Energy Independence and Security Act 2007

assessment under subsection (f), taking into consideration—

(1) the geographical extent of all potential sequestration formations in all
States;

(2) the capacity of the potential sequestration formations;
(3) the injectivity of the potential sequestration formations;

(4) an estimate of potential volumes of oil and gas recoverable by injection
and sequestration of industrial carbon dioxide in potential sequestration
formations;

(5) the risk associated with the potential sequestration formations; and

(6) the work done to develop the Carbon Sequestration Atlas of the United
States and Canada that was completed by DOE.

(c) COORDINATION—
(1) Federal Coordination
(2) State Coordination
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Geologic Model

Storage Assessment Unit, Cross Section
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Maximum buoyant trapping pore volume

Salinity of water in storage formation must

be > 10,000 mg/L TDS per EPA regulations
Brennan and others (2010); Blondes and others (2013)
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Assessment Resource Categories

stored by residual trapping in rocks
a) with permeability greater than 1 D (R1gg)
b) with permeability between 1 mD and 1 D (R2¢g)
c) with permeability less than 1mD (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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Assessment Assumptions and Constraints

assessment units (SAUS)

 Estimates resources without consideration of either accessibility
due to land-management or regulatory restrictions or of economic
viability

« Assessment covers on-shore and State water areas of the U.S.

 Assumes that increases in pressure within the reservoir during CO,
Injection can be mitigated by pressure management:
» By water production from the storage formation
» To prevent failure of reservoir or seal rock integrity
» To prevent induced seismicity
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USGS National Assessment of Geologic
Carbon Dioxide Storage Resources

National Assessment of Geologic Carbon Dioxide Storage
Resources—Results

g 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/

Circular 1386

s c. Summary - Fact Sheet 2013-3020:

U.S. Department of the Interior

SR 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 carbon dioxide (CO,) in the United States by

resource type and class

Buoyant trapping storage resource

Residual trapping class 1 storage resource
Residual trapping class 2 storage resource 2,100 2,600 3,300 2,700
Residual trapping class 3 storage resource 58 120 230 130

Technically accessible storage resource 2,300 3,000 3,700 3,000

Known recovery replacement storage resource 11 13 15 13

Estimates are in billions of metric tons (gigatons, Gt); mean values sum to totals but are reported to only two significant
figures. The U.S. Energy Information Administration (2013) estimated that the 2012 national energy-related CO, emissions
were 5.3 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.
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Pie charts showing mean estimates of technically accessible storage

resources (TAgz) for carbon dioxide (CO,) in the United States by

(A) type and class and (B) region.
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Buoyant storage
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(140 Gt)
5%

Residual, class 2
(2,700 Gt)
89%
Most (89 percent) of the TAg is in the residual

trapping class 2 storage resource category (mean
estimate of 2,700 Gt)
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B Alaska Pacific Northwest
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Rocky Mountains
and Northern
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Eastern
Mid-Continent
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/

Coastal Plains
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65%
The regions with the largest technically accessible
storage resources are the Coastal Plains Region
(mostly in the U.S. Gulf Coast) and the Alaska
Region (North Slope)
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Map showing basins assessed by
USGS for CO, storage potential
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ZUSGS Geologic CO, Sequestration
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- Example of the stratigraphic section

~ for the Bighorn Basin that was

- assessed by USGS for CO, storage
\ . potential

Generalized stratigraphic column of geologic formations in the Bighorn Basin,
Wyoming and Montana. Storage assessment units consist of a reservoir (red) and
regional seal (blue). Wavy lines indicate unconformable contacts, and gray sections
represent eroded section. In some cases, subdivisions of units are not shown (modified
from Fox and Dolton, 1995).

http://co2public.er.usgs.gov/viewer/
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ZJSGS Geologic CO, Sequestration
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Carbon Sequestration — Geologic Research and
Assessments

2014 — 2018

assessment

« Topics of interest: CO, utilization, oil recovery factors, reservoir
characterization

Task 2: Geological studies of reservoirs and seals in selected basins with high
potential for CO, storage

« Geopressure and geothermal gradient study of mid-continent sedimentary
basins

Upper Jurassic-Lower Cretaceous rocks of the South Florida Basin
Comparison of carbonate reservoirs within the U.S. for CO, sequestration
Lower Paleozoic in the Permian Basin

Seal character and effects of hydrofracturing for shale gas development
USGS Thirteenth Annual Conference on Carbon Capture, Utilization & Storage
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Carbon Sequestration — Geologic Research and
Assessments

Southern Permian Basin
» Jackson Dome, Mississippi
« Life cycle of CO, in the EOR reservoir
« Evaluate natural CO, resources

Task 4: Economics of CO, storage and enhanced oil recovery [
« Develop model projects to evaluate sequestration and EOR prOJects
« Focus on geologic storage

A
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CARBON SEQUESTRATION - GEOLOGIC
RESEARCH AND ASSESSMENTS

suitable for potential storage of CO,

Task 6: Induced seismicity associated with CO,, geologic storage
 Seismic monitoring at Decatur and FutureGen projects, IL
(See Hickman presentation today in the MMV session @ 4:10 pm)

Task 7: Outreach
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HELIUM STEWARDSHIP ACT OF 2013
PUBLIC LAW 113-40—OCT. 2, 2013

....the United States Geological Survey, shall—

(1) in coordination with appropriate heads of State geological surveys—

complete a national helium gas assessment that identifies and quantifies the
quantity of helium, including the isotope helium-3, in each reservoir, including
assessments of the constituent gases found in each helium resource, such as
carbon dioxide, nitrogen, and natural gas...

USGS plans to work with U.S. Bureau of o
Land Management and State geological surveys Vo (@) Ciffside Gas Field

y and
Crude Helium Enric

http://www.blm.gov/nm/st/en/prog/energy/helium_program.html
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SUMMARY

* New assessments are underway for recoverable hydrocarbons associated with
CO,-EOR; and natural CO, and helium resources

* New research is focused on natural CO, reservoirs as analogues for CO,,
storage, storage of CO, in unconventional reservoirs, and induced seismicity
associated with CO, injection

Economic evaluations will focus on the results of the USGS assessment of
recoverable hydrocarbons associated with CO,-EOR and the 2013 National CO,
storage assessment
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For more information
contact:

Peter Warwick
pwarwick@usgs.gov
7/03-648-6469

Margo Corum
mcorum@usgs.gov
7/03-648-6488
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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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