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Presentation Objectives

Why the Oil & Gas Industry must begin reducing our carbon intensity - now

Show CO2 EOR has the potential for immediate impact

Review powerful Incentives in place

Show the emerging opportunities for expanding CO2 EOR

Present a workflow for identifying CO2 EOR opportunities

Rank oil fields with high recovery potential

Match with low capture cost sources

Motivate action





IEA Sustainable Development Scenario

CCUS from 40 million Mt of CO2 to 2,300 Mt per year by 

2040



ccUs –
Carbon Sequestration from CO2 Utilization for EOR

Enhanced Oil Recovery - Carbon Capture Boosting Oil Recovery

By J. Greg Schnacke (Denbury), John Harju, John Hamling, James Sorensen and Neil Wildgust (Energy & Environmental Research Center

CO2

Sequestered



45Q Tax Credit – A Powerful Incentive
Slide 6

Credit 

$35

Cost 

$20-$33

Capture Costs



California Low Carbon Fuel Standards

Ccarbon intensity of various transportation fuels



Current CO2 Infrastructure VS. High Volume Emitters 
Slide 8

CO2 EOR Infrastructure CO2 Emissions



CO2 – EOR Minimal Miscible Pressure

MMP for CO2 = Base MMP+ 
Additional pressure

API
Base MMP 
(psi)

<27 4000

27-30 3000

>30 1200

Temperatu
re (F)

Additional 
pressure (psi)

<120 0

[120,150) 200

[150,200) 350

[200,250) 500

Simple correlation for calculating CO2 MMP

Minimal Miscible Pressure

Vs API Gravity

Minimal Miscible Pressure

Vs Temperature



Suitable Reservoirs for CO2-EOR

• Sandstone or Carbonates OK

• Low Complexity Better

• Pressure Above MMP

• Successful Water Flood Good



Opportunity Identification Process

Field info.

[Input data]

Field data review

[Data processing]

CO2 Demand analysis 
and Field Ranking

[Result ranking]

Plant Location 

Selection



Curve matched from exiting CO2 projects (IEA2015)

Processing Flow

1. Gathering all field data from all available 

sources. 

2. Fitting the press/temp. gradient

3. Apply CO2 EOR screening process

4. Calculate MMP

5. Identifying the CO2 miscible potential

6. Plant logistics evaluations

7. Rank the fields
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Input Data 

Plant and Infrastructure Factors

MMP Converstions

Temp / Press Gradients

Bayesian Network

Field Ranking



Input Field Data

Required field 

information

• Oil API

• Pressure

• Temperature

• Depth

• Original Oil

in Place

• Current recovery



CO2 EOR Screening Process Data mining by 

Bayesian networks

OIL API GRAVITY

OIL VISCOSITY

RESERVOIR DEPTH

Bayesian network for clastic reservoir was trained by 89 CO2 Miscible EOR projects

Bayesian network for carbonate reservoir was trained by 129 CO2 Miscible EOR projects

OIL API GRAVITY

RESERVOIR TEMPERATURE

MMP

Miscibility check

Reservoir

type
Miscibility Gravity (Deg API) Viscosity(cp) Depth(ft)

Clastic
Miscible 26~70 0.2-2.82 1000~13000

Immiscible 13~38 1~100 3000~7000

Carbonate
Miscible 26~70 0.2-2.82 1000~13000

Immiscible >13 2.9~794 >2000

Screening Ranges for CO2 EOR



CO2 Demand analysis and Field Ranking



Development Strategy – Recovery VS Storage



Summary

CO2 EOR has the potential for immediate impact

Powerful Incentives in place now

Not locked in to existing pipeline infrastructure

Rank oil fields with high recovery potential

Match with low capture cost sources

We can do this now!

Thank You


