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What is BECCUS?

(from Global CCS Institute, accessed 2017)

• Low carbon to net-negative energy

• Economic incentive to store CO2
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Project Goals

• Utilize NATCARB database for site screening

• Enhance NATCARB database

• Run CO2-EOR simulations and economic models using updated 

reservoir data sets (SCO2T-EOR)

• Geospatial optimization (SIMCCUS)
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• ~69,000 reservoirs

• 20 attributes (not always 

present)

• Seven parameters 

needed for simulator

• Good…but could be 

better…
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Enhancing NATCARB

• Added ~1300 depths and thicknesses

• ~42,000 new estimated thicknesses 

• ~5100 new CO2 capacity estimates (U.S. DOE, 2008)

• Utilize reservoir depth relationships for:

• ~3000 new Porosity (Ehrenberg and Nadeau, 2005)

• Temperature (Blackwell, 2004)

• 48,000 Pressure (hydrostatic, 0.435ft/psi)

• ~ 18,000 new permeability (Ehrenberg and Nadeau, 2005)
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General Workflow

NATCARB

Reservoir Parameter 

Updates

Field 

Metrics

Market 

Prices

Reservoir Production 

& Injection Predictions

Economic 

Estimates 

*Uncertainty is large for 

national scale assessment

SIMCCUS

• SIMCCUS: Next stage
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SCO2T-EOR (Sequestration CO2Tool)

• Ran simulations on ~18,000 reservoirs

• Major assumptions

• 40 acre well spacing

• WAG Ratio 1:1
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SCO2T-EOR (Sequestration CO2 Tool)

• Recovery Factors all between (0.02 - 0.19)

• 20 reservoirs economic

• emission reductions (16% - 55%)
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SCO2T-EOR Economics

• Fixed costs based on market prices
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SCO2T-EOR Economics

• Profits 11.28 – 28.20 $/bbl

• Storage costs ranged 5.47 - 64.57 ($/tCO2)

• What is the net carbon balance?

• Standards needed

• Inverse correlation of emissions reduction and profit
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• NATCARB Updates

• Work flow developed for future reservoirs

• First pass simulations/economics

• Field specific data

• Feed into geospatial-infrastructural-

economic optimization model (SIMCCUS) 

• BECCUS is promising

Conclusions and Future Work

Image from connect.innovateuk.org, accessed 2017
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Questions?
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From Gragg, 2016



Carb Por/Perm samples
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~13,000

From Ehrenberg and Nadeau, 2005



SS Por/Perm samples
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~35,000

From Ehrenberg and Nadeau, 2005



POR/PERM Relationships

19
From Ehrenberg and Nadeau, 2005



CO2 Storage Estimation
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From Riley et al., 2010



WAG Designs

21From Riley et al., 2010



Buckles Law

22Buckles, 1965; Holmes et al., 2009



Hydrocarbon Volumetrics

23From http://wiki.aapg.org/Reserves_estimation, accessed 2017



Attributes and data added to NATCARB
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Reservoir Parameter Total Data Added

Porosity 289,000

Permeability 866,000

Temperature 48,138

CO2 Capacity 5,140

Pressure 48,138

Depth 1,300

Thickness 43,300


