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Solution: All of the above
Energy stabilization wedges Pacala & Socolow (2011)
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Carbon Capture from large point sources

1,000 stationary sources account ~30% of global CO, emissions
Pre-, Post-, or Oxyfuel capture, compression, and pipe away

Post-Combustion

s Depleted Post-combustion: capture
= CO, solvent/membrane
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CO,; storage

stion e Pre-combustion: gassify
coal/biomass/CH, burn H,

Y corbustion (SR8 Oxyfuel: burn in O, with
= flue gas H,0O and CO,

http://ceramics.org/ceramic-tech-today/doe-awards-millions-for-carbon-capture-
storage-and-for-solar-grid-integration

Negative CO, if use Bio-energy with carbon capture and storage (BECCS)
or air capture (e.g., Klaus Lackner)



CCS = carbon capture and storage/sequestration

Carbon storage options: : -
JEEE Carbon Sequestration Options
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2) Geological storage B s, 2010
1 inject CO, into ocean (a very bad idea)
| accelerated weathering (see Keleman & Matter)

http://www.ldeo.columbia.edu/gpg/projects/carbon-sequestration

1 subsurface storage of supercritical CO,

Should Wejg;JCarbon D‘ioxie
~1.5 Gt/yr Pacala & Soccolow. 300 power plants [Smasmssam

Study finds that some seafloor life may be harmed by high CO,

levels
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Carbon sequestration: Supercritical storage

Advantage of injecting CO, in supercritical state
Increases volume that can be stored in a reservoir
Supercritical state @ pressure >8 Mpa (80 bars), T >32°C

Compress to supercritical and store > 800 m burial depth
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Geological Storage supercritical CO,

Overview of Geological Storage Options Produced oil or gas

ced
1 Depleted oil and gas reservoirs . Injected CO

se of CO. in enhanced oil and gas recovery - N
Use of CO. in e - il Stored CO

Deep saline formations — (a) offshore (b) onshore

Use of CO. in enhanced coal bed methane recovery
Deep unmineable coal seams

Other suggested options (basalts, oil shales, cavities)
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Geology Matters: Geological Storage CO,

Reverse Petroleum 101

S e a | Caprocko
Confining Unit
Impermeable
Atighto s

Reservoilr:
porous (20-30%),
permeable (>100 mD)
sandstones, limestones
saline water reservoirs
(not potable water)

https://www.epa.gov/climatechange/carbon-dioxide-
capture-and-sequestration-overview




U.S. Mid-Atlantic region for CCS

one of ~dozen suitable U.S. targets identified
strata sufficiently deep, porous, permeable, & hydraulically isolated from fresh aquifers
several major CO, producers in this region.

STUDY AREAS

Williston http://mww.beg.utexas.edu/
environglty/co2seq/
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http://www.beg.utexas.edu/

1 NJ & 1 Delaware coal power plants suitable
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Future onshore possibilities
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Indian River power plant m
Thick (6500 ft to basement)
Waste Gate/Potomac | target
Politically less difficult than NJ

“Google”
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Onshore coastal
plain storage

Miller et al. (2017)
J. Sedimentary Research




Onshore storage in Waste Gate and Potomac | Sands

After Sugarman et al. (2011)
updated by Miller et al. (2017)
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