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• Center started August 2009

• 5 year program with 
renewals

• $15M ($7M to SNL)

• CFSES is one of 2
geosciences related EFRC





Goal
Advance scientific 
understanding of subsurface 
biological, chemical and 
physical phenomena related 
to the storage of energy 
byproducts using an 
integrated experimental and 
modeling approach 
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• Leakage
• Wellbores
• Faults

• Injection induced damage
• Brine migration to overlying 

aquifers
• Induced seismicity



 Molecular dynamics simulation

 Subsurface microbial geochemistry

 Nanometer scale research
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 Geomechanical Testing and Modeling

 Reactive Transport Modeling

Davison, S. M., H. Yoon, and M. J. Martinez (2012), Pore scale 
analysis of the impact of mixing-induced reaction on viscosity 
variations, Advances in Water Resources, 38, 70-80.

Yoon, H., A. J. Valocchi, C. J. Werth, and T. Dewers (2012), Pore-
scale simulation of mixing-induced calcium carbonate 
precipitation and dissolution in a microfluidic pore network, Water 
Resources Research, 48.
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 Probabilistic Inverse Modeling

 Coupled Hydro-Mechanical Modeling

Yoon, H., and S. A. McKenna (2012), Highly parameterized inverse 
estimation of hydraulic conductivity and porosity in a three-dimensional, 
heterogeneous transport experiment, Water Resources Research 48.
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and predictive uncertainty in stochastic inverse modeling of groundwater 
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methods, Water Resources Research.
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Bayesian reconstuction of binary media with unresolved fine-scale 
spatial structures, Advances in Water Resources, 44, pp. 1-19.

Bishop, J.E. and O.E. Strack, 2011, A statistical method for verifying mesh 
convergence in Monte Carlo simulations with application to 
fragmentation, Int. Journal for Numerical Methods in Engineering, 88 (3)
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Advances in Hydrogeology, Cambridge University Press (Mishra and 
Kuhlmann, editors).
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 CO2 Injection in Heterogeneous Media

 National Scale Sequestration Economics

Martinez, et al., 2011, Computational Thermal, Chemical, Fluid and 
Solid Mechanics for Geosystems, Sandia National Laboratories 
report, SAND2011-6643, 222 pp.
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