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History
• Project is a follow up to previous research 

projects:
– Project 13: Bench Scale Demonstration of Nano-

Structured Bi-metallic systems
• Dr. D.B. Bhattacharyya, UK Engineering

– Project 3: Groundwater Modeling 
• Dr. Sirinivasa Lingireddy, Dr. Chandramouli Viswanathan; UK 

Engineering
– Project 16: Field Seismic and Groundwater Investigation 

to Identify Structural Features Relating to the Discharge 
of contaminated Groundwater to Little Bayou Creek 
through Seeps

• Dr. Alan Fryar, UK Geology; Dr. Stephen Greb
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Environmental Contaminants

Nanoscale Iron Particles for Environmental Remediation: An Overview
Wei-xian Zhang, Journal of Nanoparticle Research 2003



Bench Studies
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Journal Publications
• Lewis, Lynch, Bachas, Hampson, Ormsbee, Bhattacharyya, 

Chelate-Modified Fenton Reaction for the Degradation of 
Trichloroethylene in Aqueous and Two-Phase Systems, 
Environmental Engineering Science, 2009

• Meyer, Hampson, Ormsbee, Bhattacharyya, A study of 
Groundwater Matrix Effects for the Destruction of TCE using 
Fe/Pd Nanoaggregates, Environmental Progress, American 
Institute of Chemical Engineers Journal of Environmental 
Progress, 2008

• Xu and Bhattacharyya, Modeling of Fe/Pd Nanoparticle-Based 
Functionalized Membrane Reactor for PCB Dechloritnaion at 
Room Temperature, Journal of Physical Chemistry, 2008

• LaSage, Sexton, Mukherjee,Fryar,Grebe Groundwater 
discharge along a channelized Coastal Plain stream, Journal of 
Hydrology, 2008



Presentations
• Bhattacharyya

– Membrane Immobilized Nanostructured Metals for Detoxification 
of TCE and PCBs, NIEHS-SRP Annual Conference, 2008

– Nanotechnology-Based Membrane Systems for Detoxification for 
Chlorinated Organics from Water, EPA International 
Environmental Nanotechnology Conference, 2008

– Chloro-organic degradation from water by naonsized metallic 
systems by hydroxyl radical reaction, Engineering Conferences 
International, Tomar, Portugal, 2007

• Ormsbee
– University of Kentucky Superfund Basic Research Program 

Research Translations Activities at the Paducah Gaseous 
Diffusion Plant, NIEHS-SBRP Annual Conference, 2008

• Ormsbee and Bonczek
– Partnering with Universities In Support of Superfund Cleanup, 

NARPM, 2009, 



Project Goal
• To develop a Treatability Study Workplan for a 

Nano Particle Treatability Study at the PGDP.
– Treatability Study (TS) Goal: “Demonstrate the 

feasibility and effectiveness of nanoparticles to 
remediate dissolved phase TCE in PGDP 
groundwater.”



Project Guidance
• Guidance for Conducting Treatability Studies 

Under CERCLA, EPA/540/R-92/071a, October 
1992
– Iron Filings Treatability Study Work Plan for the 

Northwest Plume Interim Remedial Action, 
DOE/OR/07-1271&D2 1995

– Treatability Study Work Plan for the Permeable 
Treatment Zone, DOE/OR/07-1861&D1, 2000

– Treatability Study Work Plan for C-Sparge, 
Groundwater Operable Unit, DOE/OR/07-2018&D1 
2002
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Tentative Project Team
• Dr. Lindell Ormsbee (UK)
• Dr. D. Bhattacharyya (UK)
• Dr. Vasile Smuleac (UK)
• Scott Lewis (UK)
• Noah Meeks (UK)
• Steve Hampson (UK)
• Dr. David Sedlak (UC – Berkley)
• Dr. Subhas Sikdar (EPA – Cinn)
• Dr. Greg Lowry (Carnegie Mellon)
• Dr. Rich Bonczek (DOE)
• Dave Dollins (DOE)

• Jeff Carman (PRS)
• Brian Clayton (PRS)
• Ed Winner (EEC)
• Todd Mullins (EEC)
• Brian Begley (EEC)
• John Farrell (PRC)
• Walt Richards (PRC)
• Turpin Ballard (R4-EPA)
• Ben Bentkowski (R4-EPA)
• Elliot Jones (R4-EPA)



Project Draft Workplan 
• Perform baseline experiments
• Perform ex-situ experiments at P&T site
• Characterize health and safety of proposed 

nano-particles
• Characterize aquifer geology, chemistry and 

flow path
• Perform tracer study to confirm flow path
• Perform in-situ experiments



Perform Baseline Experiments
• Static (Batch) Experiments

– Temperature
– Oxygen

• Dynamic (Reactor) Experiments
– Nano Particles (Fe/Pd)
– Water/Media
– Static (membrane)/Dynamic (particles)

Treatment Stabilization



Perform Ex-situ 
Experiments at 

P&T site



Characterize 
Aquifer Geology 
and Flow Path
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Characterize health and safety of 
proposed nano-particles

• EPA National Risk Management Research 
Laboratory
– Dr. Subhas Sikdar, Asssociate Director for Science

• NIEHS-SRP
– Bill Suk, Director

• NIEHS-SRP
– 14 programs
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Perform In-Situ 
Experiments



Tentative Project Schedule

• Internal Project Kickoff Meeting (July 29th)
• Internal Project Team Meeting (August 17th)
• Project Team Kickoff Meeting (Sept 2nd)
• Scoping Document Final (Nov 20th)
• Treatability Study Final (March 19th)



Additional Research
• EPA International Environmental 

Nanotechnology Conference: Applications and 
Implications, October 2008
– Remediation
– Fate and transport
– Water Pollution Control
– Toxicity

• Bhattacharyya, Sedlak, and Ormsbee, NIEHS-
SRP Supplemental Award, $300,000, October 
2009-September 2011
– Reductive pathways
– Oxidative pathways



Additional Studies
• Cost and Performance Report Nanoscale  Zero-Valent Iron 

Technologies for Source Remediation, Naval Facilities 
Engineering Command, 2005



Additional Studies
Full-Scale Nanoiron Injection for Treatment of Groundwater Contaminated with 
Chlorinated Hydrocarbons, Varadhi, et al., PSE&G Trenton Switchyard, New Jersey

PARS International

Groundwater contaminants targeted for reduction consisted of 1,1-dichloroethane 
(1,1-DCA), 1,1-dichlorethene (1,1-DCE), 1,1,1-trichloroethane (1,1,1-TCA), 1,2-
dichloroethane (1,2-DCA), and trichloroethene (TCE). 
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