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Environmental \MI\; ldaho National Laboratory
Subsurface Science - Complemented by Nuclear and Radiochemistry

Fundamental studies to applications, molecular-scale to industry-scale
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Fujita, Y. et al. (2010), Evaluating the potential of native ureolytic microbes to remediate a %Sr contaminated environment. Environmental Science &Technology, 44, 7652-7658, doi: 10.1021/es101752p.

Huang, H. et al. (2005), Modeling of multiphase fluid motion in fracture intersections and fracture networks, Geophysical Research Letters, 32, L19402, doi: 10.1029/2005GL023899.

Guo, L. etal. (2013), A parallel fully-coupled fully-implicit solution to reactive transport in porous media using preconditioned Jacobian-free Newton-Krylov method, Advances in Water Resources, 53, 101-108, doi: 10.1016/j.advwatres.2012.10.010.
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\ Idaho National Laboratory

Integrate Fundamental
Science into Unifying Predictive Computational Framework
Enabling End-Use Applications -
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monitoring of
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in complex
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Development of
unifying computational
frameworks and
interoperable models for
linking the subsurface
environment and
terrestrial ecosystems.
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scales

Molecular and
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Snake River

Plain Aquifer Water Flow Direction

Pore clogging due to
mineral precipitation

Conceptual model of contaminant distribution and
transport in deep fractured vadose zone at INL site

Increase FTEs and postdocs; FY 20: > $20M; Additional programs: DOE (BER, EM, ASCR, BES, EERE), Industry




Integrated Experimentsk

\ Idaho National Laboratory

Physics-Based Modeling of Contaminant Fate & Transport in Deep

Fractured Vadose Zone

Core facility - State of the
art chemical, biological,
materials characterization
laboratories; HPC facilities

test capabilities

Core facility -
Geocentrifuge (2m
radius, 50 g-ton
capacity)
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Next generation stochastic model for fractured vadose
zones

Gravity-driven avalanching
& cascading

Simulation of flow
focusing

Conventional unsaturated flow theory
breaks down in fractured vadose zone!

MD - contact line dynamics
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Partnerships to \m_bldoho National Laboratory

Accelerate Outcomes, Deliver Innovation & Impacts, and Develop
Next Generation Scientists & Engineers

Microscopy and Characterization Suite, unique
capabilities for working with irradiated and radioactive
materials.
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Critical Materils Institute
SubTER, BER, EM,
EERE, FE, NE

University Partners

Center for Rdwanced
ms Energy Studies
MaCsS user
facility

Imaging and tomography of nano- and sub-nanoscale
microstructure of geomaterials; In situ measurements
and imaging of nanosecond-scale dynamic processes;
Fluid/fluid/solid interface molecular dynamics modeling
and quantum chemistry calculations.

ldaho National
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International
partners — Global
impact
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IINESE ACADEMY OF SCIENCES

National Lab
Partners

Fate & transport in porous media; thermodynamics of
fluids in confined nanopores; geomechanics and
fracturing driven by chemical/hydraulic/thermal
perturbations

LBNL, ORNL,
ANL, PNNL
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