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Outline 

 Petroleum Storage Systems 

 Water, Oil, and Gas in the Subsurface 

 CO2 Storage Systems 

 Storage Capacity 

 Storage Compliance and Monitoring 

 (In next talk) 
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Components of a Reservoir 

http://petroleum101.com/what-is-a-petroleum-reservoir/ 
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Elements of a Petroleum Reservoir 

• Source Rocks “cook” with high pressure and 
temperature = Mature (Generation) 
• Source rocks are rocks rich with organic 

matter 
• Pressure and temperature increase with 

depth 

• The produced oil and gas moves “up” = 
migrates to lower pressure zones (Migration) 

• It finds a “good” host = accumulates in a 
reservoir formation (Storage) 

• A good host also requires a seal to keep the oil 
and gas in place = trap in a reservoir formation 
(Trap) 

http://petroleum101.com/ 

October 17, 2018 Prasad: CCUS course at CSM, Golden 4 



October 17, 2018 Prasad: CCUS course at CSM, Golden 5 

http://www.gly.uga.edu/railsback
/PGSG/PetroleumFive04.jpg 



Petroleum Traps 

https://www.britannica.com/science/petroleum/Accumulation-in-reservoir-beds#ref502612 
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http://www.gly.uga.edu/railsback/PGSG/
PorosityCategorization04Part1.jpg 
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Where do oil and gas reside? 
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Baker-Atlas Handbook 



Water, Oil, and Gas Co-exist in Pores 
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Baker-Atlas Handbook 
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http://www.gly.uga.edu/railsback/PGSG/
OilWetWaterWetWaterSatn4Some4.jpg 



October 17, 2018 Prasad: CCUS course at CSM, Golden 11 

http://www.gly.uga.edu/railsback
/PGSG/UnConventionalReservoir
s&HCs02.jpg 



http://www.gly.uga.edu/railsback/
PGSG/PGSGFrackingI02.jpg 
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CARBON CYCLE 
HOW MUCH CO2 CAPACITY DO WE HAVE? 
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DISTRIBUTIONS OF CO2 EMISSION SOURCES 
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IPCC workshop on carbon dioxide capture and storage – UNEP 2002 



CO2 EMISSION SOURCES 
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Geographical Region Industry Sector 

IPCC workshop on carbon dioxide capture and storage – UNEP 2002 



Gas Quantity (%) or ppm 

N2 ~ 78 % 

O2 ~ 21 % 

H2O 0.2 to 4 % 

Ozone 

CO2 0.04 % or 400 ppm 

Methane (CH4) 1.8 ppm 

N2O 0.3 ppm 

Halocarbons 

Red indicates “absorbs photons” 

Dressler, 2016 

COMPOSITION OF AIR 
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CARBON CYCLE 
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Stage Capacity [Gt C]  

Atmosphere 850 

Land Biosphere 2,500 

Ocean (mixed layer) 900 

Ocean (deep ocean) 40,000 

Rocks Millions 

From 2002 – 2011: 90 
GtC released to the 
atmosphere from 
burning hydrocarbons 

Gt C = Gigatonne C 

Dressler, 2016 



CARBON CYCLE AND 
EXCHANGE 
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Dressler, 2016 

TOTAL ABOUT 46,000 GtC 

Reservoirs (Boxes) :  

 GtC = 109 tonnes Carbon 

 GtC = 1012 kg Carbon 

Fluxes (arrows): GtC/year 



CARBON EXCHANGE AND EXCHANGE WITH 
GEOLOGIC AND ANTHROPOGENIC INPUT 
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Dressler, 2016 

GtC = [Gt C]  



GEOLOGIC STORAGE AND  
MVA 
ENSURING THAT CO2 STAYS IN PLACE 
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ESTIMATE OF STORAGE CAPACITIES FOR 
DIFFERENT GEOLOGICAL TRAP TYPES 
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Storage Option  Global Capacity 

[Gt C]  [%] of total emissions to 2050 

Depleted gas fields 690 34 

Depleted oil fields/CO2 EOR  120 6 

Deep saline aquifers 400 - 10 000 20 - 500 

Un-mineable coal seams 40 2 

Dressler, 2016 
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Benson and Cole, 2005 
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Benson and Cole, 2005 
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Assuring project 
performance and guard 
against safety and 
environmental hazards 


