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NEW MULTI-PHASE EXTRACTION ENGINEER MANUAL COMPLETED

A new Engineer Manual (EM), EM 1110-1-4010, on the application of multi-phase extraction (MPE) for subsurface remediation has been completed.  MPE involves the simultaneous extraction of air and liquid (ground water and/or product) and includes common technologies for soil and ground water remediation such as “bioslurping” and “dual-phase extraction.”  The MPE EM, a companion document to EM 1110-1-4001 on Soil Vapor Extraction, covers the spectrum of issues related to MPE use from site characterization data needs, pilot testing, design, operation and maintenance, to site closure. Detailed guidance on subsurface design and aboveground equipment (excluding offgas and liquid treatment) is provided.  The document is available at http://www.usace.army.mil/inet/usace-docs/eng-manuals/ .  One unique aspect of the electronic (Adobe Acrobat .pdf) version of the document available on the web is the internal and external “hot” links that can transport the user directly to some of the referenced documents (such as other EMs, EPA documents, guide specifications), other paragraphs or chapters in the EM itself, or to useful web sites.  Contact Dave Becker of the HTRW CX at 402-697-2655, dave.j.becker@usace.army.mil, for more information.

HOT TOPICS – IN-SITU THERMAL TREATMENT OFFERS HOPE FOR DIFFICULT NAPL SITES

In-situ thermal treatment shows great promise in dramatically increasing recovery of contaminant mass from NAPL-contaminated sites.  In-situ thermal treatment includes the injection of steam and/or hot water, electrical resistivity heating, and conductive heating.  Steam injection, long used to enhance recovery of crude oil, has been demonstrated at full scale at several sites, including a Visalia, CA wood-preserving site.  Hundreds of thousands of pounds of creosote and related compounds have been recovered at that site since steam injection commenced.  Electrical resistivity heating involves passage of enough electric current through the soil to significantly raise the temperature of the soil.  In order to recover the contaminant vapors generated by heating, a vacuum is drawn on a well that doubles as one of the electrodes.  Such heating preferentially heats the less resistive soils, clays, which are often the most difficult to remediate.  This technology has been successfully demonstrated at Corps of Engineers sites in Pacific Ocean Division.  Temperatures near 100 degrees C are possible, but higher temperatures are not easily reached since the loss of pore water results in a dramatic rise in resistance.  Finally, conductive heating uses high temperature electric heaters placed in shallow trenches or in vertical wells to directly heat the soil by thermal conduction.  Temperatures well over 100 degrees C are possible.  This technology has been effectively demonstrated at a number of sites, including sites contaminated with PCBs.  The Corps of Engineers, Seattle District, is assisting EPA Regions 9 and 10 in considering steam injection and other in-situ thermal technologies at two Superfund sites, Wyckoff/Eagle Harbor (WA), and McCormick and Baxter (CA) wood treatment sites.  For further information, contact Dave Becker at the HTRW CX, 402-697-2655 and refer to the EPA Ground Water Issue Papers:  EPA/540/S-97/502 April 1997 - How Heat Can Enhance In-situ Soil and Aquifer Remediation, and EPA/540/S-97/505 January 1998 - Steam Injection for Soil and Aquifer Remediation.  These are available at http://www.epa.gov/ada/issue.html.   

NATURAL ATTENUATION OF CHLORINATED SOLVENTS SOFTWARE NOW AVAILABLE

BIOCHLOR is a screening-level natural attenuation model for chlorinated solvent plumes that can model the reductive dechlorination of chlorinated ethenes and ethanes.  BIOCHLOR, which is programmed in an EXCEL spreadsheet, has the ability to simulate advection, dispersion, adsorption, and the sequential reductive dechlorination of chlorinated compounds from parent compounds to daughter products.

Carol Aziz and Chuck Newell of Groundwater Services Inc. and Prabhakar Clement and Yunwei Sun of the Battelle Pacific Northwest National Laboratory developed BIOCHLOR for Jim Gonzales and Patrick Haas of the Air Force Center for Environmental Excellence.  BIOCHLOR can be obtained by contacting the POCs shown below.  The available version is a beta version, which has been reviewed by the Center for Subsurface Modeling, National Risk Management Research Laboratory.  It will eventually be available on the USEPA's Center for Subsurface Modeling Support Internet site http://earth1.epa.gov/ada/models.html.  Dave Becker (402-697-2655) and Chuck Coyle (402-697-2578, charles.g.coyle@usace.army.mil) at the HTRW CX have used the model and can answer questions.

PNEULOG TOOL OFFERS EXCELLENT VIEW OF SVE PERFORMANCE

The Air Force and the EPA are currently sponsoring demonstration tests of the Pneulog tool, offered by Praxis Environmental Technologies.  The tool is essentially a sensitive propeller lowered into an active soil vapor extraction well.  The moving air causes the propeller to rotate and the rotation rate can be translated into an air velocity.  The probe accurately measures the incremental increases in airflow as the probe moves up from the bottom of the well as air is extracted from the well.  A sampling port on the probe allows the simultaneous determination of the soil gas concentration in the well at the depth of the probe. .  The sampling data, coupled with the flow data, allows a determination of the contaminant mass input at different depths.  This information is useful for evaluating the distribution of contaminants, tailoring well construction, and changing operating strategy.  The testing is being conducted primarily at Air Force installations, both active and closing, in California.  For further information on the Pneulog tool, contact Dave Becker at 402-697-2655.

REMEDIATION SYSTEM EVALUATIONS HELPS OPTIMIZE SVE, AIR SPARGING SYSTEMS

In case you haven’t heard yet, the Remediation System Evaluation (RSE) process can help substantially reduce operating costs for long-term cleanups.  The RSE process was developed at the HTRW CX to assure the protectiveness of the remedy, recommend cost saving changes in the system operation or technologies applied at the site, verify a reasonable closure strategy, and assess the maintenance of Government-owned equipment.  In order to assist USACE district personnel and their contractors in performing these RSEs, a suite of checklists has been developed.  These checklists address the overall system goals, subsurface performance, and aboveground treatment effectiveness, and offer possible cost saving alternatives.  The checklists are meant to be mental “prompts” for experienced staff to conduct RSEs at a wide variety of long-term remedies including SVE, bioventing, and air sparging.  The RSE process has been applied at three different sites by the HTRW CX staff with assistance from USACE district staff and other agency personnel.  The RSEs identified potential cost savings in operations and maintenance from $80,000 to over $300,000 per year.  The evaluations cost, on average, just under $20,000 including travel and report generation.  The RSE checklists, a sample report, and an instruction guide are available at http://www.environmental.usace.army.mil/library/guide/rsechk/rsechk.html.  Contact Dave Becker at 402-697-2655 for more information.

NEW USACE GUIDANCE FOR START-UP AND O&M OF SVE SYSTEMS IN THE WORKS

The first drafts of the companion guidance documents (Commissioning and Demonstration for SVE Systems, and Operations, Maintenance, and Process Monitoring for SVE Systems) have been prepared.   Currently, the Corps of Engineers Guide Specifications (CEGS) for construction do not include sections that address contractual requirements for start-up or operation of treatment systems.  These new CEGS sections were prepared to fill this gap.  The commissioning and demonstration section was titled to be consistent with the Construction Specifications Institute (CSI) format for construction specifications.  Commissioning is performed after construction has been completed, and is an ordered process for start-up of equipment.  During commissioning, pre-commissioning checklists are completed, and functional performance tests are performed to test individual components of the system and subsystems.  Demonstration serves as a prove-out period.  The purpose of the demonstration is to show that the system, as a whole, is ready to be put into service.  

The operations, maintenance, and process monitoring CEGS is intended to cover the initial period of operations; usually a 6 to 12 month period following completion of construction, commissioning and demonstration.  Operations, maintenance and process monitoring covers requirements to be followed by the operations staff to ensure proper operation of the SVE system equipment (e.g., monitoring vacuum levels and air flow rates, monitoring vapor stream contaminant levels, and performing preventative maintenance.)  Although the documents are specifically written for SVE systems, they should also be useful as templates for start-up and operation for some other types of treatment systems.  Contact Chuck Coyle at 402-697-2578 for more information.

AROUND THE CORPS

- Philadelphia District is implementing multi-phase extraction to greatly improve contaminant mass recovery at the Lipari Landfill Superfund site for Region 2.

- Baltimore District has been testing various in-situ treatment technologies at the Letterkenny, including in-situ chemical oxidation, and bioremediation.

- Kansas City District has performed simultaneous pilot tests of two ground water recirculation well technologies, UVB and NoVOCs at the former Blaine Naval Ordnance Depot in Nebraska.  

- Omaha District has completed an in-situ permeable reaction wall at a site at Shaw AFB, SC.  The wall’s effectiveness is being evaluated.

- Seattle District is performing modeling of steam injection for NAPL recovery at the Wyckoff Superfund site using the M2NOTS code and in-house staff.

- If you have news involving in-situ technologies please contact Dave Becker at 402-697-2655.

