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Last year the Toxic Substances Control Act (TSCA) Incinerator at
the East Tennessee Technology Park (ETTP) completed tests of
three models of commercially available particulate matter (PM)
continuous emissions monitors (CEMs). The monitors were
tested to assess how well they meet U.S. Environmental
Protection Agency (EPA) performance criteria for PM CEMs.
Evaluating how low-level radioactive material present in the
waste affects PM monitors is a unique site-specific factor not
previously evaluated in U.S. tests of CEMs.

Federal and state permits authorize the TSCA Incinerator to
thermally treat Resource Conservation and Recovery Act
(RCRA) hazardous and low-level-radioactive (mixed) wastes
containing polychlorinated biphenyls (PCBs). Since operations
began in 1991, the TSCA Incinerator has treated more than
25 million pounds of wastes from 14 DOE facilities in eight
states. The incinerator is required to monitor emissions of carbon
monoxide, carbon dioxide, oxygen, and radionuclides.

The use of advanced monitoring technologies to characterize
flue-gas emissions from the TSCA Incinerator has been a high
priority with the DOE Oak Ridge Operations Office since the
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EMSP Awards 15 Projects
Fifteen deactivation and decommissioning (D&D) and high-level waste (HLW) projects have been awarded to Oak Ridge that are
planned to total $11.03 million during the three year life of the projects.  These grants are from the DOE Environmental Management
Science Program (EMSP) to sponsor basic environmental and waste-management related research aimed at reducing costs, schedule, and
risks. Seven of the D&D proposals submitted from Oak Ridge were selected, and eight of the 11 HLW proposals submitted were selected,
an unusually high rate of success.

The EMSP program is a collaborative partnership between the DOE Office
of Environmental Management (EM), Office of Science, and the Idaho
Operations Office. The program’s goal is to supplement EM’s ongoing
applied research and engineering work, which emphasizes deployment of
innovative technologies. The new projects will receive three-year awards
(spread over four fiscal years), broken down as shown here.

The titles of the successful proposals are listed on page 2. For more information about any of these
projects, please contact Jim Hart, DOE/ORO EMSP Program Manager, at (865) 576-0707, or Cindy
Kendricks, Director of ORNL Environmental Technology Programs, (865) 241-6584.
 (Continued on page 2)
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FY01 – $1.735M

FY02 – $3.045M

FY03 – $2.630M

FY04 – $3.620M

Total – $11.030M

A filter cartridge for the reference method sample in a particulate
matter filter holder assembly

early 1990s. Earlier technology demonstrations were primarily
aimed at monitoring the emission of volatile and semi-volatile
organic compounds from the combustion source.  Health
concerns expressed by site workers and (Continued on page 2)
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FY01 EMSP Proposals Awarded to ORNL for:

Deactivation and Decommissioning Research:

• Novel Laser Ablation Technology for Surface
Decontamination

• Physico-Chemical Dynamics of Nanoparticle Formation
during Laser Decontamination and Characterization

• Hybrid Actuators for Enhanced Automation in D&D Remote
Systems Tasks

• Alternative Ionization Methods for Airborne Particle Mass
Spectrometry

• Multi-Optimization Criteria-Based Robot Behavioral
Adaptability and Motion Planning

• Image-Based Visual Servoing for Robotic Systems:
A Nonlinear Lyapunov-Based Control Approach

• Bio-Chemo-Opto-Mechanical Sensors for Real-Time
Characterization for Deactivation and Decommissioning
Applications

EMSP Awards   (Continued from page 1) HLW Research:

• Stability of High-Level Radioactive Waste Forms

• Ion Recognition Approach to Volume Reduction of
Alkaline Tank Waste by Separation of Sodium Salts

• Hybrid Micro-Electro-Mechanical Systems for Highly
Reliable and Selective Characterization of Tank Waste

• Combined Extraction of Cesium, Strontium, and Actinides
from Alkaline Media: An Extension of the Caustic-Side
Solvent Extraction Process

• A New Method for In-situ Characterization of Important
Actinides and Technetium Compounds via Fiberoptic Surface
Enhanced Raman Spectroscopy

• Chemistry of Actinides in Molten Glasses and its Correlation
to Structural Performance of Solid Glasses: Filling a
Knowledge Gap

• Novel Fission-Product Separation Based on
Room-Temperature Ionic Liquids

• Optical and Microcantilever-Based Sensors for Real-Time
In-Situ Characterization of High-Level Waste �

TSCA Evaluation (Continued from page 1)

nearby residents in 1997 shifted the emphasis away from organic
compounds to heavy metals. DOE expects to fund a similar field
study in FY02 to evaluate the performance of real-time CEMs for
mercury.

Two beta-gauge monitors and a light-scattering device were
evaluated against the requirements in the draft EPA Performance
Specification 11 (PS11) and Procedure 2. These specifications
require site-specific correlation of the PM CEM response against
manual gravimetric-reference-method measurements. Although
the beta gauges initially exhibited certain mechanical problems,
for the most part they met the draft EPA performance standards
for PM CEMs. The light-scattering device experienced far fewer
operational problems, but failed to meet the minimum
performance specifications for correlation of the PM CEM data.
This is an important finding due to the broad range of waste types
treated at the TSCA Incinerator, which includes oils, solvents and
chemicals, aqueous liquids, solids, and sludges.

Based on these findings, a recommendation was made to adopt a
beta gauge PM CEM for monitoring particulate matter emissions
from the TSCA Incinerator. A paper presenting the results of
these tests was delivered at the 2001 IT3 Conference
(International Conference on Incineration and Thermal Treatment
Technologies) held in Philadelphia, Penn., in May, and was
published in the conference proceedings. The 2001 IT3
Conference plans to publish a special issue of selected IT3 2001
papers in the Journal of Waste Management. The paper on the
TSCA Incinerator PM CEMs study is nominated for inclusion in
that issue.

Checking a meter box for sampling particulate matter emissions from a
TSCA incinerator stack

For more information, please contact David Hutchins, DOE
program manager for the Transuranic and Mixed Waste Focus
Area and Nuclear Materials Focus Area, at (865) 241-6420, or
James Dunn, IT Corporation TSCA Incinerator Project quality
assurance manager, at (865) 241-3737.  A fact sheet on the TSCA
Incinerator is available at http:/www.bechteljacobs.com/facts/or/
tsca_8-01.pdf. �
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Environmental Technology and Pollution Prevention
 INTEGRATION OF

In November 2000, Oak Ridge Operations (ORO) joined a pilot
program with the Savannah River Site and the Ohio Field Office
to integrate the Environmental Technology and Pollution
Prevention (P2) Programs. The integration is designed to enhance
the deployment of new technologies, especially where they result
in waste and energy reductions or reduce cleanup schedules and
costs. Integration of the two programs should provide greater
efficiency and effectiveness in the operation of these programs.

In July 2001, the DOE Headquarters Pollution Prevention Team
conducted a program review of the ORO P2 Programs.  The
Team met with members of the ORO Office and site
representatives from Oak Ridge National Laboratory (ORNL),
Y-12, East Tennessee Technology Park (ETTP), Paducah, and
Portsmouth. The purpose of the visit was to review the current
P2 successes and to discuss the future of pollution prevention at
ORO. The program review included site tours at ORNL, Y-12,
ETTP, and at local commercial facilities.

The Team commended ORO for its P2 accomplishments and for
its efforts in the integration of P2 and technology. The Team
stated they were very encouraged by what they saw and felt that
ORO’s progress was particularly noteworthy in light of the
budget cuts over the last two years.

In FY01, OROs integration efforts focused on the following
areas:

• Equipment reuse
• P2/Technology synergies and needs
• Environmental management/waste management planning
• Ohio/ORO cooperative opportunities

Technologies with P2 benefits deployed in FY01 included Low
Temperature Thermal Desorption; VecLoader HEPA Vacuum
Insulation Removal; ALARA 1146 Strippable Coating;
Arrow-Pak Macroencapsulation; Real-Time Radiological
Characterization; Soft-Sided Waste Containers.

Equipment reuse and other recycling/reuse initiatives in FY01
included over 20 pieces of excess equipment from the GAAT
program transferred to the multi-year well plugging and
abandonment program at ORNL.  Also included are the
recycling/reuse of 4,000 gallons of zinc bromide, 1,800 gallons of
sodium, 600 gallons of nitric acid, and 634 pounds of Freon.

More information on the P2/Technology Integration Pilot Project
is available on the Ohio Cost Savings Group web page at
http://www.osti.gov/p2technology/ocsgp2prog.html. �

Across the entire DOE complex, officials realize that today’s
environmental remediation decisions will affect future land uses.
Oak Ridge Operations applied for and recently won two of the
nine awards made for funding Long-Term Stewardship (LTS)
Program Pilot Projects.  The nine grants totaled a value of
$1.5 million and more than 20 organizations submitted
proposals for the awards.  Oak Ridge won awards
totaling $318,000 for pilot studies in the areas of
LTS information management and biological
assay of radiological effects on an LTS site.

The SMART project (Stewardship Management
Archival/Retrieval Tool) will provide a user-
friendly, intuitive, web-based, information system
containing comprehensive LTS data and will provide a way
to present, maintain, and preserve that data.  The SMART system
will be publicly accessible and will provide data and links to
maps, documents, legal instruments, and drawings of LTS sites
on the Oak Ridge Reservation.

The Oak Ridge National Laboratory (ORNL) project, Validation
of a DOE Standardized Screening Method for Evaluating
Radiation Impacts to Biota at a LTS Site will validate DOE’s
RAD-BCG Calculator by testing the method’s utility as an
acceptable, cost-effective, easy-to-use tool that can be used for

evaluating radiation doses to biota as part of an ongoing
surveillance and monitoring program.

Planning for long-term environmental stewardship involves land
use restrictions that are put in place with the coordination and

awareness of local regulators and mediators via
environmental cleanup actions.   In sites where

contamination must be left in place, containment of
waste must be followed by monitoring the site to
verify functionality of the installed remedy,
satisfaction of the remedy’s goals, and resultant

public assurance.  Monitoring verifies functionality
of the installed remedy, satisfaction of the remedy’s

goals, and resultant public assurance.  The long-term
care, or stewardship, of the site includes such activities as

institutional and legal controls.

DOE’s Ralph Skinner, Oak Ridge Long-Term Stewardship
Program Manager, said, “We’re excited that the Oak Ridge LTS
Program has been recognized as a leader in the emerging LTS
Program and has been selected for two pilot project awards.”
Along with the pilot projects, Mr. Skinner stated that there are
other initiatives underway in the program, including development
of a national LTS Strategic Plan and guidance for development of
site-specific LTS management plans. �

Long-Term Environmental Stewardship
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Dual-Arm Rosie

Remote-Work Vehicle
East Tennessee Technology Park

Many decontamination and decommissioning (D&D) and
environmental remediation projects can often be carried out
faster, more safely, at lower cost, and with reduced waste
volumes by using machines instead of people. A combination of
three remote-work technologies proved to be the solution for a
D&D project to remove several hundred feet of overhead process
piping primarily contaminated with uranium, the result of
enriched-uranium production at the East Tennessee Technology
Park (ETTP). ETTP is the former K-25 Site, which enriched
uranium via the gaseous diffusion process from 1945 until 1985.

The three technologies used include the Rosie-C vehicle, the
Dual Arm Work Platform, and the operator’s portable remote-
control console. The project was complex not only because of the
contaminants involved, but also because the pipes were more
than 30 feet above the floor, posing additional worker safety risks
associated with hoisting, rigging, and elevated tasks.

Rosie-C remote-work vehicle

Rosie’s portable, compact control console

The Rosie remote work vehicle was developed by DOE’s
Environmental Management Office of Science and Technology
and Technology Industry Program through the National Energy
Technology Laboratory, the Deactivation and Decommissioning
Focus Area, and Robotics Crosscutting Program (Rbx) D&D
applications area, via a contract awarded to Carnegie Mellon
University’s Field Robotics Center and RedZone Robotics, Inc.
RedZone then fabricated Rosie-C.  In 1999, Decon Recovery
Services (DRS) called upon Rosie to support the D&D of the
K-1420 building at ETTP in Oak Ridge.

Getting this system online was a team effort by DOE and its
contractors. Rbx D&D, The Providence Group LLC, and
RedZone completed such tasks as refurbishing Rosie-C, installing
two Schilling hydraulic manipulators on a custom mount,
fabricating and integrating a compact remote-operator console
(CRC) to control the manipulators and remote tools, and
operational training for DRS personnel. DRS responsibilities
included tooling and operations. Using a hydraulic shear,
Rosie-C cut process piping, and then collected and assembled
contaminated piping, valves, and related equipment onto palettes.
Remote dismantlement technology, such as the systems used in
this deployment, reduced the risk to the workers.

A video of Rosie in action is available through the D&D Focus
Area Lead Laboratory staff at ORNL, [contact Sharon Curd at
(865) 574-5691]. For more information regarding the compact
control console, visit the Deactivation and Decommissioning area
of the Robotics Crosscutting Program Web site at
www.robotics.ost.doe.gov. Negotiations are underway to
establish a commercial vendor for the compact console. Contact
Mark Noakes (865) 574-5695 in the ORNL Robotics
Crosscutting Program for more information on the availability of
the compact console. �
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Bioremediation holds promise as an effective alternative for
in situ hazardous and radioactive waste remediation. Although
bioremediation of sites contaminated with organic compounds is
becoming more common, the approach has not been fully
explored for addressing metal and radionuclide wastes found at
many DOE sites.

DOE’s Natural and Accelerated Bioremediation Research
Program (NABIR) has established a Field Research Center (FRC)
at Oak Ridge National Laboratory (ORNL). The FRC provides
real-world sites, both clean and contaminated, where scientists
can conduct research and obtain samples related to in situ
bioremediation of below-ground metals and radionuclides
(primarily uranium and technetium). The goal is to increase the
understanding of fundamental biogeochemical processes and how
to exploit them to clean up contaminated legacy waste sites, and
then to transfer information and techniques to the parties
responsible for site cleanup. NABIR focuses on evaluating the
efficacy of naturally occurring microbes in immobilizing or
reducing the toxicity of these contaminants in sediments and
groundwater.

Core soil sample from a field investigation

The FRC provides real-world sites, both clean and contaminated, where
scientists can conduct research related to in situ bioremediation of below
ground metals and radionuclides.  Here a core sample is drilled and
removed for research.

By focusing on FRC sites, teams of scientists will gain a greater,
more systematic understanding than would be possible if each
team conducted research at different field sites. The FRC helps
leverage resources by promoting collaboration and sample
coordination among scientists informally and formally, through
workshops, networking, and the like. More than 200 FRC
groundwater and sediment samples have been collected and
shipped to over 20 NABIR investigators for laboratory studies at
Brookhaven, Pacific Northwest, Lawrence Berkeley, and Oak
Ridge National Laboratories, plus 12 universities in 11 states.

Ongoing research activities at the FRC

Two research teams—Stanford/ORNL (Craig Criddle/Phil
Jardine) and Oregon State/Oklahoma (Jack Istok/Lee
Krumholz)—are conducting field investigations in two different
portions of the contaminated FRC site. These studies are testing
different methods for immobilizing uranium with naturally
occurring microbes, reducing the oxidation state of U(VI) to the
less mobile U(IV).

In association with the Oregon State/Oklahoma study, the FRC’s
first microbial manipulation experiment (a “push-pull test”)
began in early August. Additional field tracer and manipulation
tests and follow-on sampling are in progress. The Stanford/
ORNL team has done substantial field and laboratory
experimentation. In situ microbial manipulation experiments
should begin this year. For more information about the NABIR
FRC, contact David Watson, FRC Manager, at
watsondb@ornl.gov or visit www.esd.ornl.gov/nabirfrc/.
For more information about the larger NABIR program, see
www.lbl.gov/NABIR. �

NABIR Field Research Centers
Provide Sites for In Situ Remediation

The FRC includes a contaminated area, including the former
S-3 Ponds at the Y-12 National Security Complex, for conducting
experiments on a plume of contaminated groundwater, a
background area that provides for comparison studies in an
uncontaminated area, and ancillary structures, all located within a
3.2-mile (5.2-km) radius of each other. Interdisciplinary teams of
scientists collect groundwater and sediment samples to assess the
site’s geology, chemistry, and microbiology. The FRC’s specially
equipped laboratories allow detailed analyses of these samples.
Scientists then design field experiments to answer specific
questions about the interactions between contaminants and
microorganisms. FRC resources (staff, laboratories, equipment,
and data) also support development of instruments and
techniques for monitoring microbes and contamination.
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Corporate Performance Measures
and Technology Deployments (FY01)

The DOE-ORO EM Program committed to deploying 11 innovative technologies in FY01 to safely and cost-effectively address a
wide range of environmental remediation or D&D challenges commonly found at DOE sites. The technologies and their field
applications are described below.

Video Inspection System for Horizontal Tanks

Oak Ridge National Laboratory (ORNL) deployed a Video
Inspection System for Horizontal Tanks. It allows sensor systems
to be inserted into a tank or vault for integrity assessment or
waste characterization.

Corrosion Probe

Systems based on electrochemical noise (EN)—low frequency
signals generated by electrochemical reactions occurring on
corroding surfaces—can detect and monitor localized corrosion
and measure uniform rates of corrosion to help evaluate its
structural integrity. Such systems have been used in a high-level-
waste tank at the Hanford site. The Savannah River Site has also
developed a hybrid tank-corrosion probe that combines EN
technology with Raman techniques of chemical analysis.

Pulsating Mixer Pump

Scientists at ORNL modified Russian Pulsating Mixer Pump
(PMP) technology for use in the bulk mobilization of sludge
from the Gunite and Associated Tanks (GAAT), deploying the
technology in ORNL’s Tank TH-4 in FY 2001.

Soft-Sided Waste Containers

Demand is growing for less expensive and more functional
alternatives to ST-90 metal waste boxes. ORNL deployed a
soft-sided waste container in FY01 that offers greater weight
capacity and larger internal dimensions. The LiftLiner™ soft-
sided waste packaging system meets U.S. Department of
Transportation requirements for transporting low-specific-activity
and surface-contaminated objects (the “strong, tight” rule),
subject to the requirements of 49 CFR 173.427, 173.410, and
173.24.

Strippable Coatings for Decontaminating Surfaces
(DBC 1400 Waterborne Encapsulant and ALARA 1146)

Removing surface contamination often produces substantial
quantities of liquid secondary waste. Two commercially available
coatings have been used to successfully remove radiological
surface contamination at ORNL Building 3505, a former metal
recovery facility containing hot cells with extensive alpha, beta,
and gamma radiological contamination. DBC-1400 Waterborne
Encapsulant and ALARA 1146, manufactured by Carboline, are
both waterborne, vinyl-strippable coatings that are free of
solvents and toxic materials and produce much smaller volumes
of solid secondary waste. The coatings infiltrate micro-voids in
the contaminated surface. Contaminants are adsorbed in a
polymer matrix that is later peeled off. At ORNL, ALARA 1146
was used to remove radiological contamination from the hot cell
surfaces and DBC-1400 Waterborne Encapsulant was used to
immobilize contamination not removed by the initial stripping.

Low Temperature Thermal Desorption

Thermal desorption is a cost-effective technology for treating
soils contaminated with organics, contaminated sludges, and other
solid wastes. Contaminants are separated from the mixed wastes
by heating the materials to 100° to 287° Celsius (600°
Fahrenheit), depending on the waste matrix. Cooling the waste
before shredding controls volatilization of the organic
contaminants, permitting a more accurate determination of the
technology’s separation efficiency. The K-1070-C/D Burial
Ground, source of most groundwater contamination at ETTP,
received hazardous, radioactive, and classified wastes from 1975
to 1989. G-Pit, part of the burial ground, was excavated, soils and
sludges were treated by low temperature thermal desorption, and
then disposed of. In February, URS Radian, a Bechtel Jacobs
Company subcontractor, began deployment of low temperature
thermal desorption (LTTD) technology to treat approximately
250 cubic yards of contaminated G-Pit soil.

The LiftLiner™ soft-sided waste packaging system offers greater weight
capacity and larger internal dimensions than conventional ST-90 waste
boxes.
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In the ITS Suite a high purity germanium detector (HPGe) (foreground)
and a sodium iodide detecor (Nal) (background) are used in conjunc-
tion to collect real-time soil contaminant data.

Radiation Tracking System for Delineating
Contamination in Soils (alias Integrated Technology
Suite and Video Inspection System)

The Integrated Technology Suite was used to characterize surface
soil at the ETTP K-901 North Disposal Area and evaluate areas
where uranium-contaminated material may have been deposited
in the past. The Integrated Technology Suite deployed at ETTP
relied on three main components of real-time radiation detection
equipment: (1) a mobile Radiation Scanning System, (2) a tripod-
mounted portable High-Purity Germanium (HPGe) system, and
(3) real-time data acquisition and data analysis software. Since
July 1998, the Integrated Technology Suite has been used in 12
soil remediation areas at the Fernald site, saving an estimated $15
million and with a projected savings of $34 million (1998$) by
the end of soils remediation at the Fernald site.

VecLoader HEPA Vacuum Insulation Removal

Removing insulation containing asbestos remains a slow and
expensive undertaking. The VecLoader HEPA Vacuum (VAC) is
one promising solution to some of the shortcomings of current
methods. This system was used to remove loose asbestos
insulation during demolition of Building K-1001 at ETTP,

resulting in an estimated 60 percent compaction of asbestos
waste. The VecLoader HEPA Vacuum is a self-contained, trailer-
mounted vacuum capable of evacuating any material—liquid,
slurry, or solid. It operates at a rate of 6 to 9 tons per hour to
transport the material through its 5-inch-diameter smooth-bore
vacuum hose.

Track-Mounted Shear

The Track-Mounted Shear is an automated demolition system
capable of performing multiple dismantlement and demolition
operations using a variety of end-effector tools for unstacking,
size reduction, and placement of various shapes and sizes of scrap
metal contaminated with low-level radioactive waste. The system
was used in FY01 at the Portsmouth (Ohio) Gaseous Diffusion
Plant in a variety of demolition and size-reduction activities in
support of the X-747H Scrap Metal Yard Project.

HyperCompaction/Shear

HyperCompaction/Shear, with tuck and fold compression box, is
being used to supercompact metal waste stream and to increase
waste packing efficiency.  Coolers and converters, which had
been used in three East Tennessee Technology Park buildings for
uranium enrichment, are being dismantled, crushed, and cut into
small pieces by the supercompactor for shipment to the Nevada
Test Site and Envirocare of Utah. Use of this technology
increases worker safety and decreases costs and the volume waste
for disposal. �

Contaminant mapping is done remotely, merging GPS positioning
measurements and radiological data received via wireless Ethernet.

Site Technology TTTTTodayodayodayodayoday is produced twice a year with the intent to inform Oak Ridge Operations readers of the

latest successes in technology development within our operations.  The Site Technology Coordination Group is

responsible for its production.  Questions about this newsletter may be addressed to:

Paula Kirk, STCG Technical Operations Director, (865) 576-7344 or kirkpk@oro.doe.gov
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