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In the Nutshell 

• EOR oil daily production a very small fraction of World daily oil 
production 

• EOR oil daily production is much smaller than oil from shale 
reservoirs 

• CO2 EOR is a blessing in disguise because ½ of injected CO2 is 
sequestered 

• Flaring HC creates more CO2 than we hope to sequester! 

• CO2 in shale cannot compete with Ethane and Propane! 

• Petroleum reservoirs provide ample safe space for CO2 
sequestration 



Estimated Global EOR Production (excluding China) from  
Five Major EOR Methods (IEA_WEO_2013) 



CO2 EOR Process 
(UK Department of Energy, 2010) 



World CO2 EOR Daily Oil Contribution 



Location of Current CO2 EOR Projects, Pipeline 
Infrastructure, and CO2 Source in the US (O&GJ, 2014) 



CO2 EOR Statistics 

Current CO2 EOR source is mainly from natural CO2 reservoirs -- 
not from anthropogenic sources. 

  

CO2 EOR is a small fraction of the world daily oil production -- 
480,000 STB/D vs. 100,000,000 STB/D. 

 

The 2018 Projected CO2 use for EOR is 5,400,000,000 scf/D CO2 
for 480,000 STB/D oil. This is equivalent to  CO2 gross utilization  
of 11,240 scf of CO2  per one STB of oil.  

 

 



Potentially Recoverable Incremental Oil 
Using Best CO2 EOR Practices (ARI, Feb 2009) 



Delaware Midland Basins  
(Pranter, et al: Petroleum Geoscience, 10, 2004; adopted from Hills, J. M., AAPG Bulletin, 68, 250–267, 1984) 

YATES FIELD 



Connection Probability Map 
Karst Surface of San Andres: The white areas have the highest probability of  

connection to major flow features. SPE 58996 – Campanella et al. (2000) 



Yates Field Oil Production Rate 
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Weyburn Unit Oil Production History. CO2 EOR Utilizes 
CO2 from a Power Plant in North Dakota 



EOR by All Techniques Is a Small Fraction of the 
Daily Total Oil Production (Global Water Intelligence) 



Observations 

• Much of the research on CO2 EOR pertains to conventional uniform 
permeability sandstone and carbonate reservoirs. Unfortunately, many 
reservoirs, including the carbonate reservoirs of the Permian basin, are 
highly heterogeneous, and many are inundated by fractures. An example 
is the Yates field in Permian basin, where the oil production by CO2 is not 
purely by oil displacement. 

 

• In unconventional shale reservoirs, the CO2 oil recovery is via mass 
transfer between fractures and matrix.  Furthermore, the shale’s mobile 
oil saturation is so small that the incremental oil recovery will not be 
economically favorable. The use of abundant ethane and propane 
provide a better economic option. 

 

 



Hydraulic Fractures Placed in One Square Mile in DJ Basin Compared 
with Equivalent Vertical Well Placements in the Same Area 



Concluding Remarks 

 CO2 EOR is currently the major CCUS in the US – a blessing in disguise. 

 

 Depleted oil reservoirs can be used to sequester CO2 without reliance on 
incremental oil recovery. 

 

 In 2014 the US CO2 EOR was 110 million STB/Yr, with CO2 
utilization of 1.278 Tcf/ Yr.  

 

 The global flaring of HC gas in 2017 was 4.779 Tcf/Yr (1.416 x 1011 m3/ Yr, 
or 2.520 x 108 ton/ Yr). 



Thank You 



 
Yates Field 

 

White squares are high cumulative producers. SPE 58996 – Campanella et al. (2000) 



An Idealized Wasson Crude-CO2 System 
(Redrawn from Gardner et al., 1981) 

Idealized Wasson Crude-CO2 System at T = 105 ⁰F and p = 1350 psia  



 
 
 

Phase Behavior of CO2-Crude and N2-Crude Systems  
 
 

Idealized Wasson Crude – CO2 System  
at T = 105 ⁰F and p = 2000 psia  
(Redrawn from Gardner et al., 1981) 

Idealized Crude – N2 System at p=4000 psi 
(Redrawn from Ahmed et al., 1981) 
 

Note: The phase behavior of CO2-crude and N2-crude are highly temperature and pressure dependent . In low temperature, low 

pressure reservoirs, one may observe three hydrocarbon phases (L1, L2, V) in addition to a solid phase, such as asphaltenes 



Gas Flaring Data 2013-2017 (m3) (NOAA and GGFR) 



Gas Flaring Data 2013-2017 (m3) (NOAA and GGFR) 

Source: NOAA/GGFR 



Gas Flaring Data 2013-2017 (m3) (NOAA and GGFR) 


