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Author Biography: Robert J. Ellis, L.G., is a Senior Scientist and Regional Geochemistry Discipline Lead, based in the ARCADIS Novi, Michigan office. He received a B.S. in Geology and a M.S. in Environmental Geosciences, both from Michigan State University. Mr. Ellis has been in the environmental consulting industry since 1998 and has managed remedial investigations and remedy selection/implementation at Resource Conservation and Recovery Act (RCRA), Toxic Substances Control Act (TSCA), and state-lead project sites with soil, sediment, and/or groundwater impacted with metals, chlorinated solvents, polycyclic aromatic hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs).  Mr. Ellis is currently focused on performing geochemical evaluations that enhance site conceptual models, design and management of effective bench scale and field pilot studies for technology demonstrations, and development of remediation strategies that complement ARCADIS’ innovative in-situ remediation techniques and lead to effective site closure strategies for industrial and federal government clients.
Text of the Abstract: In-situ treatment of organic contaminants using nanoscale zerovalent iron (nZVI) is an emerging technology applicable in a wide variety of environmental and geographical conditions, including desert settings.  The application of nZVI as a source zone treatment offers several advantages over other more conventional remediation technologies.  For example, rapid reaction kinetics permit the attack of elevated dissolved-phase contaminant concentrations and dense non-aqueous phase liquids (DNAPLs) with smaller reagent dosing as compared to other reagents.  The extremely small particle size contributes to the enhanced reactivity and facilitates direct introduction of the reactive nZVI into target zones of impacted aquifer matrix through injection wells.  In addition, direct injection requires much less infrastructure, as compared to the more common application of continuously trenched granular zero valent iron passive reactive barriers, and can be applied at much greater depths. 
To date, substantial research and development has been conducted in laboratory settings, including: studies on the particle synthesis, particle reactivity/longevity with and without catalysts, effectiveness toward a wide variety of organic and inorganic contaminants, benefits of dispersing agents and surface coatings to prevent agglomeration and enhance mobility, and mobility via column studies. However, relatively few injections of nZVI into porous media to evaluate the injectability of the nZVI particles that define this innovative and promising in-situ remediation technology have been conducted. 

Challenges of applying this technology in a dessert environment include, but are not limited to: considerable depth to groundwater, moderate- to low-permeability strata, and high ionic strength of groundwater due to high concentrations of total dissolved solids (TDS).  Potential challenges specific to injection of nanoparticle slurries include: maintaining the nZVI particles as a stable dispersion to facilitate delivery into water-saturated porous media and overcoming physical filtration the particulate dispersion injected into the porous media. 
The project team is currently performing evaluations of bench scale TCE treatment kinetics and a Phase II field scale pilot injection test using Polyflon Company PolyMetallixTM nZVI to support a technology demonstration at the Phoenix-Goodyear Airport North Superfund Site in Goodyear, Arizona.  Objectives of the ongoing technology demonstration are to:
· Define technical and QA/QC protocols for production, short-term storage, transport, and delivery/injection of nZVI.
· Determine the affect site groundwater has on the reactivity and the potential for agglomeration of nZVI particles.
· Evaluate geochemical reactions that may affect the feasibility and success of the planned Phase II nZVI injection field testing.
· Determine appropriate nZVI injection solution strength and overcome delivery challenges. 
· Estimate the nZVI slurry injection radius of influence and post-injection zone of treatment through performance monitoring to optimize future injection performance. 
Available results from the bench scale and Phase II field injection test will be discussed.  A successful pilot study technology demonstration will indicate that nZVI injection is a feasible source area treatment technology at the PGA-North Site.  






