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Experience

Mr. Vermeul has 20 years of experience in hydrologic and geochemical characterization, designing,
instrumenting, conducting, and managing field tests, interpreting hydrologic test data, and
developing/demonstrating groundwater remediation technologies. Since joining Pacific Northwest National
Laboratory in 1990, Mr. Vermeul has gained the following experience:

e Key contributor on several interdisciplinary teams developing innovative groundwater remediation
technologies including: 1) manipulation of in situ redox conditions to create a permeable reactive
barrier (PRB) to prevent migration of groundwater contaminants, 2) injection of colloidal-scale ZVI
for source area treatment and PRB installation, 3) emplacement of injectable apatite to create a PRB
for containment of strontium-90 contaminated groundwater, 4) In situ uranium stabilization through
phosphate amendment injection/infiltration, 5) In situ biostimulation for the creation of a reducing
barrier, and 6) the use of shear-thinning fluids for improved delivery or retention of remedial
amendments. Primary technical contribution to these technology development projects has been
hydrologic and geochemical characterization of the field test sites, design/integration of systems
required to deploy and monitor the technologies at the field-scale, performance assessment of the in
situ treatment technologies, management of field operations, and technology transfer.

e Key contributor on DOE-SC Integrated Field Research challenge project focused on providing
improved understanding of mass transfer processes.

e  MVA program lead for FutureGen2 Carbon Capture and Storage (CCS) project

e  Conducted numerous remedial investigations at Department of Energy, Department of Defense, and
Environmental Protection Agency sites.

e Hydrology subject matter expert for environmental and safety reviews of combined construction and
operating license applications for new commercial nuclear plants (Levy Nuclear Plant).

e Experienced in the development and interpretation of regional and local-scale groundwater flow and
contaminant transport models, including both forward and inverse modeling approaches.

® Project management experience in remedial investigation, technology development, and predictive
simulation projects.

Professional and Educational History

2000 - Pres.  Senior Research Engineer II, Environmental Systems Group, Earth Systems Science
Division, PNNL, Richland WA.

1996 - 2000 Senior Research Engineer I, Field Hydrology & Chemistry Group, Environmental
Technology Directorate, PNNL, Richland WA.

1992 — 1996 Research Engineer, Geosciences Department, Environmental Technology Division, PNNL,
Richland WA.

1990 — 1992 Engineer, Hydrology Section, Geosciences Department, PNNL, Richland WA.

1988 — 1990 Graduate studies in Environmental Engineering. Emphasis: Groundwater hydrology —
Numerical modeling of groundwater flow and solute transport - Water quality/hazardous
waste — Information management with geographical information systems.

1984 — 1988 Undergraduate studies in Agricultural Engineering. Emphasis: Surface and groundwater
hydrology - Water resource management and development - Fluid mechanics and hydraulic
design.
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Awards and Professional Affiliations
Trained in Hazardous Waste Operations, HAZWOPER Supervisor, and Medic First Aid
R&D 100 Award, 1998, Development of the In Situ Redox Manipulation Technology
PNNL Outstanding Performance Award, ISRM technology field demonstration
PNNL Outstanding Performance Award, Transient inverse groundwater modeling
PNNL Outstanding Performance Award, Proposal Generation/Business Development with EPA
BHI Gold Award, ISRM deployment for remediation of Cr(VI) contaminated groundwater
U. S. Patent 6,438,501; Flow Through Electrode with Automated Calibration

Certified by the Oregon State Board of Engineering Examiners as an Engineer-in-Training.
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