The W.R. Wiley Environmental Molecular
Sciences Laboratory, a national scientific
user facility at Pacific Northwest National
Laboratory, provides integrated experimental
and computational resources for discovery
and technological innovation in the
environmental molecular sciences to support
the needs of the U.S. Department of Energy
and the nation.

Through its mission, EMSL staff and
capabilities enable multidisciplinary
approaches to complex scientific problems
and provide a climate for advancement and
education in the molecular and computational
sciences. The user facility offers the research
community, at one location, a comprehensive
array of leading-edge resources available to
users on a peer-reviewed proposal basis.

To submit a proposal for use of EMSL or to learn
more about the science conducted at EMSL and
the instruments and expertise available to users,
visit http://www.emsl.pnl.gov. If you have any
questions, please contact EMSL User Services

at emsl@pnl.gov.
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The W.R. Wiley Emdranmental Molecular Sciences Laoboratory

[EMSL] iz & L5, Depariment of Enargy [DOE) nationad scientific

user focility locoted ot Pocific Northwest Notional Laboratory
[PMML) in Richland, Woshington, EMSL is operated by PRNNL
for the DOE Office of Biological and Enviranmentol Research.
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Contacts

EMSL is a national scientific user facility and research
organization. Resources, including the SFTL, are avail-
able on a peer-reviewed proposal basis. Approved
access to the SFTL is available at no cost to researchers
from around the world who plan to share their results
in the open literature.

For details about the SFTL, other resources at EMSL's
Environmental Spectroscopy & Biogeochemistry Facility,
collaborative opportunities, or information on how to
become a user, please contact:

Dr. Nancy Hess

Technical Lead, Environmental Spectroscopy
& Biogeochemistry Facility

Environmental Molecular Sciences Laboratory

Pacific Northwest National Laboratory

P.O. Box 999, MS K8-96

Richland Washington 99352

Phone: 509-376-3979 Fax: 509-376-3650

E-mail: nancy.hess@pnl.gov

For information about proposal technical
content, contact:

Dr. Mart Oostrom

mart.oostrom@pnl.gov

For information about facilifies, equipmen t Flow cell used for carbon tetrachloride remediation

and schedule, contact: experiments (User: JH Dane, Auburn University).
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The Subsurface Flow & Transport Lal)oratory

The Subsurface Flow and Transport Laboratory (SFTL)
is part of the Environmental Spectroscopy and
Biogeochemistry (ESB) Facility at the W.R. Wiley
Environmental Molecular Sciences Laboratory (EMSL),
a national user facility operated by Pacific Northwest
National Laboratory for the Department of Energy.

ESB Facility scientists focus on the application of
fundamental physical chemistry concepts to the study

of chemical reactions in heterogeneous natural material,
with an emphasis on soil and subsurface systems.
Capabilities are available to researchers worldwide for
materials characterization, aqueous-phase and solid-
phase speciation and reaction/kinetic measurements,
analytical environmental chemistry, modeling of molecular
and thermodynamic geochemical processes, and
intfermediate-scale flow and transport studies.

The main focus of the SFTL is on column and flow cell
experimentation in porous media. The laboratory offers
researchers several meter-scale rectangular and wedge-
shaped flow cells as well as various size columns for
research in saturated and unsaturated systems. Some of
the flow cells and columns can be used in conjunction
with a new dual-energy gamma radiation system. The
SFTL also offers a suite of tools to automatically determine
hydraulic and thermal properties of undisturbed cores or
repacked columns. The SFTL enjoys full analytical and
computational support. Computational support is made
available to researchers for experimental design and
data analysis.

State-of-the-Art Equipment. The SFTL is equipped
with a newly constructed, fully automated, dual-energy
gamma radiation system. The apparatus can be used to
simultaneously and nondestructively determine

e saturation of two immiscible fluids [water/nonaqueous
phase liquid (NAPL); water/air; NAPL/air)

¢ bulk density and water content

e water content and salt concentration.

In addition, fully automated, in-house-developed tools
such as a hydraulic properties apparatus, a long-column
saturation-pressure apparatus, and thermal property
probes are also available to researchers for determining
various constitutive relations of two- and three-phase
fluid systems.

Analytical Support. The SFTL is equipped with a
full analytical laboratory to provide chemical analysis
support. Instruments available to researchers for support
of flow and transport research include an inductively

Stu(ly of viscous NAPL behavior in ﬂuctuating water table
systems. (User: C Hofstee, TNO Netherlands Institute of
Applied Geosciences)

coupled plasma mass spectrometer, gas chromatograph-
mass spectrometer, liquid chromatograph, ion
chromatograph, capillary electrophoresis, and total
organic carbon analyzer.

Staff, Software, and Computational Facilities
are available to researchers to design experiments and
compare experimental results with numerical predictions.
An example of the available software is the STOMP
(Subsurface Transport Over Multiple Phases) simulator
(http://www.pnl.gov/etd/stomp).

Flow cell used to determine the fate of nitrogen
gas during denitrification. (User: JD Istok,
Oregon State University)




