[image: image1.jpg]DESERT

REMEDIAL ACTION TECHNOLOGIES
P H O E N I X 2 0 0 7




Abstract Submission Form
Desert Remedial Action Technologies
Please complete and e-mail this form to:


Aycock.Mary@epa.gov
Title: Pilot Test of Deep Aquifer Permanganate Treatment
Name of First Author: David Abranovic, P.E.
Email of Author: david.abranovic@erm.com
Author Phone Number: 480-998-2401
Organization to Which Author(s) belong ERM-West, Inc.
Conference Theme Considered Appropriate for Contents of Presentation: Presentation
Other Authors (name and e-mail): Douglas Shenk, douglas.shenk@erm.com
Author Biography: Mr. David Abranovic has 18 years of experience in the environmental industry focusing on soil and ground water investigation and remediation. He has managed and/or provided remedial design support for numerous ongoing large-scale projects throughout Arizona. He has designed, operated, and maintained ground water treatment systems, including bioremediation and dual-phase extraction systems. He has implemented projects at varied sites, including rail yards, bulk storage terminals, airports, service stations, and landfills addressing petroleum hydrocarbons, chlorinated solvents, and semivolatile organic compounds. Mr. Abranovic’s expertise includes data collection and analysis; ground water monitoring system design and installation; soil vapor extraction system and air sparge system design; in situ bioremediation and bioventing technologies; free-product recovery system design and implementation; organic and inorganic treatment design; dual-phase extraction, and surfactant flushing technologies; fingerprint analysis of chemical mixtures; and pump test and capture zone analysis. His experience also includes the development of risk-based corrective action (RBCA) strategy to determine site-specific cleanup levels, specifically for sites with free product present. Vadose and saturated zone fate and transport modeling, as well as human health risk assessments. Mr. Abranovic has assisted the National Guard Bureau (NGB) and Union Pacific Railroad (UPRR) with regulatory strategy for their Arizona sites. He has conducted negotiations with the Arizona Department of Environmental Quality (ADEQ) regarding statutory applicability, permit requirements, site-specific cleanup levels, and State Assurance Fund allocation issues.
Text of the Abstract: An in situ chemical oxidation pilot study utilizing potassium permanganate (KMnO4) was completed at a site in Phoenix Arizona.  Injection of KMnO4 solution occurred between 14 and 16 June 2002.  Follow-up groundwater monitoring continued through the first semi-annual groundwater monitoring event conducted at the site in May 2003.  For this pilot study, a one-time treatment of the source-area VOC groundwater plume with KMnO4 was implemented to reduce the concentrations of perchloroethylene (PCE), trichloroethylene (TCE), and 1,1-dichloroethylene (1,1-DCE).  Post-treatment groundwater monitoring was conducted in June 2002, November 2002, and May 2003 to evaluate the performance of the KMnO4 application in reducing VOC concentrations in the groundwater.  

Injection of a 3 to 4 percent KMnO4 solution into two source area monitoring wells was performed by controlled gravity flow from two 4,000-gallon portable mixing tanks.  Flow rates into the wells averaged 15 gallons per minute (gpm) and 40 gpm.  An innovative mixing and delivery system was designed to apply the KMnO4 solution into the deep aquifer system.  In total, 6,500 gallons and 25,700 gallons of KMnO4 solution were introduced into two aquifer systems.  Post-treatment groundwater sampling detected KMnO4 solution in the source area wells in June and November 2002.  In May 2003, the source area wells were observed to be clear of KMnO4 solution, indicating that the oxidant had persisted in the wells between six and eleven months.  Evidence of KMnO4 migration beyond the source area wells was observed in a cross-gradient extraction well approximately two months after injection.  KMnO4 was also detected in a monitoring well located approximately 800 feet downgradient of the source area wells.  Results of the KMnO4 pilot study indicate: 

· Hydrogeologic conditions at the site are ideal for the application of KMnO4;  

· Soil matrix demand at the site has allowed KMnO4 solution to persist in the groundwater for over a year since the completion of injection activities near the source area;  

· VOC levels in the lower aquifer initially declined but have since rebounded, indicating that a source of VOCs may be present upgradient;

· VOC levels in the upper aquifer remain below pre-pilot study concentrations more than one year after KMnO4 application; and

· Transient chromium concentrations exceeding the Arizona Department of Environmental Quality AWQS were detected where KMnO4 solution was observed. 

These conclusions suggest that KMnO4 treatment of the source area would be a feasible remedial alternative.  A secondary anaerobic remedial action would likely be necessary to address single-bonded chlorinated compounds (1,1-DCA and 1,1,2-TCA) in the groundwater at the site.  Ultimately, a combination of chemical oxidation with KMnO4 combined with an anaerobic biodegradation-polishing step would likely significantly reduce the time necessary to achieve site closure at the site.






