





































































































































































































Technologies to Solidify / Stabilize / Immobilize Hg

Summary -- “Solidification and stabilization (S/S) is used to treat elemental mercury and
mercury-contaminated soil and sludge. This technology has been implemented at full
scale and pilot scale. S/S reduces the mobility of contaminants in the media by physically
binding them within a stabilized mass or inducing chemical reactions.” (EPA 2007). OR
has identified a form of stabilization, (macro)encapsulation, as a preferred alternative.

Technology Description: S/S reduces the mobility of mercury and other contaminants in
the environment by altering physical and/or chemical conditions. Contaminants can be
physically bound or enclosed within a stabilized mass or the contaminant can be
converted into less soluble, less mobile, or less toxic forms. Amalgamation is one
approach used to immobilize elemental mercury by dissolving the mercury in another
metal to form a semisolid alloy known as an amalgam. The process is a physical
immobilization and is often combined with encapsulation to prevent volatilization of
mercury from the amalgam. Media Treated: Soil, Sludge, Other solids, Liquid wastes,
Industrial waste, Elemental (liquid) mercury.

One (or a combination of) the following materials have been documented for S/ S of Hg:

* Cement

* Calcium polysulfide

* Chemically bonded phosphate ceramics (CBPC)
* Phosphate

* Platinum

* Polyester resins

* Polymer beads

* Polysiloxane compounds (silicon hydride and silicon hydroxide)
* pH adjustment agents

* Sodium dithiocarbamate

* Sodium metasilicate

* Sodium sulfide

* Sulfur polymer cement (SPC)

* Copper (amalgamation)

* Tin (amalgamation)

* Nickel (amalgamation)

e Zinc (amalgamation)

Typical questions from the EPA report related to selection of S/S technologies:
General factors: ® mercury oxidation state and form, * amount of mercury in waste, ®

other geochemistry (pH, redox potential, chloride, etc.), * waste characteristics (particle
size matrix, etc.), ® handling and mixing, * moisture content, * scale.

Figure 2-6. Sample of information in the EPA (2007) report on mercury treatment technologies
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External Technical Review (ETR)

CHARTER

Major Risk Factors
Integrated Facility Disposition Project (IFDP)
Oak Ridge, TN

BACKGROUND

The DOE Oak Ridge Office (ORO) and the Office of Engineering and Technology (EM-
20) are sponsoring an External Technical Review (ETR) related to the major risk factors of the
planned Integrated Facility Disposition Project (IFDP), in Oak Ridge, TN.

The mission of the IFDP is to remediate legacy contamination at Oak Ridge National
Laboratory (ORNL) and the Y-12 National Security Complex (Y-12) at the Oak Ridge
Reservation (ORR). The scope of the IFDP is broad, including: facility reconfiguration;
regulatory issues and compliance; Deactivation and Decommissioning (D&D) (i.e.,
characterization, deactivation, decommissioning, decontamination, demolition, waste
management, and disposition of excess facilities and equipment); remediation of contaminated
soil, groundwater, and surface water; and disposition of legacy materials, as well as landfill
closure. The IFDP will be conducted under the Comprehensive Environmental Response
Compensation, and Liability Act, and a Federal Facility Compliance Agreement.

Approximately two million pounds of mercury are unaccounted for at Y-12, and
potentially resulting in contamination of soil and groundwater. The greatest risk/liability to DOE
and the public is mercury getting into the surface water (East Fork Poplar Creek) which flows off
the federal reservation through private property to waters of the State of Tennessee, and taken up
by fish, plants, and other animal life. DOE, regulators, and the public need to have reasonable
confidence in the technologies and technical approaches used to remediate this contamination in
regards to safety, effectiveness, and environmental stewardship and sustainability.

ORO identified the highest cost and risk factors for IFDP execution as (1) Treatment and
Disposal of large quantities of Mercury Contaminated Soil and Debris, and (2) the technical
approach related to Facility Reconfiguration for radioactive waste and low level liquid waste
(LLLW) management.

EM recently completed a technical assistance report on “Recommendations to Address
Technical Uncertainties in the Mitigation and Remediation of Mercury Contamination at the Y-12 Plant, Oak
Ridge, Tennessee.” The report provides relevant information on mercury pathways, mechanisms,
processes, and remediation strategies for groundwater and soil remediation.

The IFDP facility reconfiguration scope includes characterization, treatment, packaging,
and disposal of waste streams for which no treatment capability and capacity exists on site.

Remote-Handled (RH) solids process requirements include:



(a) Extremely high activity/high dose rate (>10° R/hr) materials;

(b) Very large (<40 T) high to moderate dose rate materials and large and
high dose rate D&D wastes; and

(c) Materials examination and characterization capability.

This waste cannot be shipped off-site in its current state because of transportation requirements
for pre-treatment and packaging in certified containers; further, it does not meet waste
acceptance criteria of any disposal site. The remaining options are to:

(a) Build specially-designed storage casks, based on physical dimensions and
level of activity, and create a new facility for indefinite on-site storage;

(b) Modify current on-site treatment facilities; or

(c) Build a new treatment facility.

The IFDP requires processing and treatment of LLLW for disposal. The current LLLW
system at ORNL is oversized (< 1% of current capacity is required for future operations), and is
reaching the end of its design life. Remediation of soils and groundwater requires removal of
existing LLLW facilities. Options include:

(a) Continuing to operate the current antiquated LLLW system, with annual
operation and maintenance costs in the tens of millions of dollars, and risk
catastrophic failure.

(b) Building a new right-sized LLLW system and consider alternative methods
to remediate contaminated soils and groundwater near the existing facilities.

The ETR process is intended to reduce programmatic risk and increase confidence in
technical approaches for future key decisions. It is described in Standard Operating Policies and
Procedures (SOPP) No. 26, External Technical Reviews for the Environmental Management (EM)
Program.

The goal of this ETR is to reduce technical risk and uncertainty associated with mercury
remediation and facility reconfiguration. Subsequent external reviews are envisioned to address
other primary drivers.

SCOPE OF REVIEW

The ETR will review the risk and strategies to address the major risk factors indentified
by ORO during preliminary planning for the IFDP, namely:

® Treatment and Disposal of Mercury Contaminated Soil and Debris

¢ Facility Reconfiguration (e.g., facilities for radioactive waste processing, such
as for RH solids and LLLW)

e Other major risk factors as may be identified and mutually agreed to

The ETR focuses on technical issues associated with the remediation of large quantities
of mercury-contaminated soil, and an assessment of risks and schedule impacts of alternatives
for processing RH solids and LLLW.

TEAM MEMBERSHIP

ETR teams include distinguished experts on topics in the scope of review, and that
collectively provide a reasonable measure of independence from the project being reviewed, and
the ability to address emerging issues.



The ETR Team Lead is Ms. Yvette T. Collazo, Director, Office of D&D and Facility
Engineering (EM-23). Dr. Vincent Adams, Director, Office of Groundwater and Soil
Remediation (EM-22), is Deputy Team Lead. The management team is completed by a
Technical Lead! that is supported by topical leads. tt

The preliminary list of prospective team members includes:

Dr. T.J. Abraham, MSE-TA

Dr. James Clarke, CRESP

Mr. Charles Fellhauer, Consultant

Dr. Andrew Garrabrants, CRESP

Dr. Peter Jaffee, Princeton University

Dr. Lynn E. Katz, Univ. of Texas (Austin) Tt [Mercury Contamination]
Dr. Bryan Looney, SRNL

Ms. Julie Mathiesen, Consultant

Mr. Richard Meehan, USDOE/NNSA

Dr. Frank Parker, Vanderbilt University tt [Facility Reconfiguration]
Dr. J. Winston Porter, Waste Policy Center

Mr. Richard Provencher, USDOE/NE

Dr. William Shutte, Consultant

Dr. Anibal L. Taboas, Consultant f [Technical Lead]
Mr. Doug Turner, Visionary Solutions, LL.C

... and others to be determined.

The ETR Lead has full authority and responsibility for all aspects of the review,
including, but not limited to, team composition, purpose, roles and responsibilities, expected
outcomes, and issue resolution. The Deputy Team Lead will coordinate the completeness of
background information for review by ERT members, the appropriateness and timeliness of
information requests, and drive report completion. Site liaison will be provided by Ms. Elisabeth
C. Phillips and Mr. Ralph M. Skinner (ORO).

Expectations of the ETR Team Lead include effective control of the team, process,
schedule, and content. Expectations for ORO include providing timely and complete
background documentation, briefings to ETR Team Members, support of ETR site visit(s), and
responses to information requests.

PERIOD of PERFORMANCE

The ETR will be conducted in an accelerated pace to support delivery of a draft report by
mid August 2008.

e ORO has compiled a comprehensive document package for review by ETR team



members, which will be augmented by other relevant sources as may be requested by the
team. To the extent practicable, the documentation will be available in electronic form
via the World Wide Web at ftp://ftp.p2s.com.

e By June 6, the Team Lead will complete administrative and logistical aspects
(including selection of team members and designation of sub-leads), and
establishing contact with team members

e By June 13, the site liaison will assure completion of contractual arrangements as
required for individual reviewers, access authorization, funding, and logistics

¢ In June, representative ETR lead members will conduct a two day preliminary on-
site visit

e By June 17, the Team Lead will host a preliminary meeting of the overall
management team, in Forestall, including status briefings from project staff and site
liaison, and follow-up on action items

e By June 30, the Team Lead will

o hold a teleconference with the entire ETR team

o advise EM-20 and the ORO Manager on the status of overall planning,
including issues, if any, to execution

o finalize the schedule for document review, on-site visits, and briefings,
and discussion with and among the team members

e InJuly,

o  the ETR Team will perform an extensive on-site review (circa July 15-25)
o  the Team Lead will issue draft findings to site liaison, and allow for 2-3
days of factual accuracy review

e In August, the Team Lead will provide a draft report to the ORO Federal Project
Director, and brief EM-20 and the ORO Manager on the team’s findings.

LINE of INQUIRY

Lines of inquiry are intended to focus effort and achieve the scope of the review. The
Team is encouraged to rigorously evaluate and modify the following representative lines of
inquiry, to hone in as to the appropriate intent of the review, and to restate and document the
approach used, as part of the final report.

¢ Treatment and Disposal of large quantities of Mercury Contaminated Soil, and Debris

o Have the alternatives for characterization, treatment and disposition of mercury
contaminated soil and debris, been appropriately evaluated and documented? Are
these alternatives feasible and likely to be accepted by the regulators and stakeholders
as meeting cleanup objectives?

o Have the alternatives for characterizing, fixing-in-place, or removing contaminated
equipment and piping been appropriately evaluated and documented? Are these
alternatives feasible and likely to be accepted by the regulators and stakeholders?

o Have the safety, security, technical, and programmatic risks associated with these
alternatives been appropriately evaluated and documented?

o Are there additional alternative approaches/strategies that should be considered?



e Facility Reconfiguration (e.g.: facilities for radioactive waste processing,
such as for RH solids and LLLW)

o Have the alternatives for characterizing, treating, packaging, and disposing of
waste from IFDP D&D operations been thoroughly evaluated and documented as
to meeting cleanup objectives?

o Have the safety, security, technical, and programmatic risks associated with these
alternatives been fully and properly considered?

o Are there additional approaches/strategies that should be considered?

APPROVALS
NSRSV (/Mﬁﬁ ? @ 0
Howell, Federal Project Director Yvette T. Collazo, Direct

Integrated Facility Disposition Project, ORO  Office of D&D and Facility Engineering (EM-23)

b Ji

Gerdld Boyd, Mérager, Mark Gilbertson, Deputy Assistant Seeretary
Oak Ridge Office for Engineering and Technology (EM-20)
Office of Science Office of Environmental Management

June 2008
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APPENDIX C

External Technical Review Team — Member Biographies

TJ Abraham brings over 20 yr of experience in Energy and Defense programs, with particular expertise
in waste management, environmental restoration, the Oak Ridge Reservation (ORR), and in the
management, control, protection, and accountability (MC&A) of special nuclear materials. Dr. Abraham
was responsible for the technical approach to design and selection of technology for a mixed waste
treatment and storage facility at the East Tennessee Technology Park, and negotiated the licensing of
mercury and PCB treatment technologies (including stabilization and vacuum thermal desorption). He has
also led the development of treatment approaches for mixed wastes at ORR in support of a Federal
Facilities Compliance Program, and managed R&D on mixed waste treatment technologies, and various
remediation projects at the Oak Ridge National Laboratory (including low level liquid waste, tanks, and
grouting). Dr. Abraham has also been intimately involved in project management (e.g.: the Fernald Silo
Waste Retrieval System test loop, strategic planning, performance assessments, and waste certification),
and MC&A programs involving domestic and foreign sites. Dr. Abraham earned his BS, MS, and PhD in
Chemical Engineering (Univ. of Tennessee). Dr. Abraham serves in the ETR Facility Reconfiguration
Team, and can be reached via electronic mail at: TJ.Abraham @mse-ta.com.

Vincent Adams directs the Office of Groundwater and Soil Remediation in the Environmental
Management program of the US Department of Energy. He has ~30 yr of experience in environmental,
groundwater, homeland security, and health & safety, in public, and private sectors, as well as academia.
During the past 21 years with DOE, Dr. Adams has managed and directed several major and highly
visible programs and projects at Oak Ridge, including a $360M Melton Valley cleanup project; the
$400M+ Three-Building D&D project; development of the K-25 environmental management program
after shutdown of uranium enrichment; startup and operation of the OR Mixed Waste Incinerator; stand
up and operation of the EM Facility Representative program (including qualification to oversee nuclear
& hazardous facilities); and stand up and operation of the national centers of Excellence for Metals &
Materials Recycling. Vince led in establishing the groundwater program for the Office of Civilian
Radioactive Waste Management project at the Texas site. Dr. Adams has the unique distinction of having
both in-depth experience and specialized degrees in all three media (water, air and soil) of contaminant
transport and behavior. Vince has extensive academic training and experience in the development and
application of environmental fate transport and risk models, including air dispersion and groundwater
models. Dr. Adams received a BS in Civil & Public Health Engineering (Guyana), MS in Geological
Engineering (Univ. of Missouri), M.S. in Groundwater Hydrology (Ohio), and PhD in Environmental
Engineering (Univ. of Tennessee). Dr. Adams serves as Deputy Lead of the overall ETR, and can be
reached via electronic mail at: Vincent. Adams@em.doe.gov.

James H. Clarke is Professor of the Practice of Civil & Environmental Engineering, Professor of Earth
& Environmental Sciences and Director of Graduate Studies in Environmental Engineering at Vanderbilt
University. His research interests include assessment of the risks and environmental impacts of
conventional and emerging energy approaches, risk-informed regulation and the restoration and long term
management of legacy chemical and radioactive waste sites. Prior to joining Vanderbilt University, Jim
spent 25 years in private practice leading a nationally known consulting and engineering firm specializing
in the investigation and remediation of contaminated sites, risk analysis and industrial wastewater
treatment. Dr. Clarke is a consultant to the Nuclear Regulatory Commission (NRC) Advisory Committee
on Reactor Safeguards and a former member of their Advisory Committee on Nuclear Wastes and
Materials. He provides consulting and expert witness services to the private sector and government and
serves as a peer reviewer for the USDOE, NRC, U.S. Environmental Protection Agency, the National



Academies, and several journals and book publishers. Dr. Clarke received a BA in Chemistry with honors
(Rockford College) and a PhD in Theoretical Chemistry (The Johns Hopkins University). Dr. Clarke
serves in the ETR Mercury Issues Team, and can be reached via electronic mail at:
James.H.Clarke @vanderbilt.edu.

Yvette T. Collazo directs the Office of D&D and Facility Engineering in the Environmental Management
Program of the US Department of Energy. Yvette joined the federal career Senior Executive Service as
Assistant Manager for Closure Project at Savannah River. In this capacity, she provided leadership and
oversight direction to contractors, Federal programs and activities associated with the clean up of
radiological, industrial and groundwater hazards resulting from nuclear materials production at the 310-
square mile federal facility. Earlier, Ms. Collazo was Director of Program Support Services (Chicago
Office), with responsibility for the Plutonium Disposition Program, Electricity Delivery and Energy
Reliability, and construction grants. Yvette started federal service at the Argonne Area Office where she
served various roles; including environmental compliance (managing application of RCRA, and assisting
in CERCLA negotiations at the Brookhaven site), project management, and as team lead for
environmental management. She’s also led national programs involving independent peer review, use of
best-available-science in rulemaking, risk management, and Hispanic employment. Yvette’s
accomplishments have been recognized by the Exceptional Service Award, the National Association of
Hispanic Federal Executives Distinguished Public Service Award, Secretary of Energy Award for
Achievement in Education, and various others. She also has several publications on decontamination and
decommissioning, and the peer review process. Ms. Collazo has a BS in Mechanical Engineering (Univ.
of Puerto Rico), an MS in Environmental Management and a Certificate of Environmental Studies (Illinois
Institute of Technology). Ms. Collazo serves as the overall ETR Lead, and can be reached via electronic
mail at: Yvette.Collazo@hq.doe.gov.

Andrew Garrabrants is Assistant Research Professor in the department of Civil and Environmental
Engineering at Vanderbilt University. Dr. Garrabrants has 12 years of experience in development of
leaching protocols, interpretation methodologies and assessment models, primarily for inorganic
constituents in hazardous, radioactive and mixed waste systems. Other research interests include (i)
release assessment approaches for semi-volatile organics, (ii), physiochemical models for estimating
source terms for risk assessment and risk evaluation, and (iii) leaching chemistry and long-term durability
of cement-based solidification/stabilization waste treatment and cementitious engineered barriers for
nuclear waste disposition. He is actively involved with ASTM International D-34 Committee on Waste
Management and leads a task group on Waste Leaching Techniques. Dr. Garrabrants is member of the
American Institute of Chemical Engineers, American Society of Civil Engineers, and the Society for Risk
Analysis. Dr. Garrabrants earned undergraduate and graduate degrees in Chemical and Biochemical
Engineering from Rutgers. Dr. Garrabrants serves in the ETR Mercury Issues Team, and can be reached
via electronic mail at A.Garrabrants@vanderbilt.edu.

Lynn E. Katz is Professor of Engineering, and John A. Focht Centennial Teaching Fellow in Civil
Engineering, at the University of Texas in Austin. Dr. Katz's teaching interests include aquatic chemistry,
surface and interfacial phenomena, physicochemical treatment processes for water and wastewater and
biological wastewater treatment. Her research has focused on the fate and transport of contaminants in
natural and engineered systems. Specific research interests include the physicochemical processes which
control the rate and extent of partitioning of organic and inorganic contaminants to soils and sediments,
evaluation of physicochemical and integrated biological/physicochemical processes for removal of
contaminants from water and wastewater, and elucidation of reaction mechanisms at mineral/water
interfaces. Her research has included the development of in-situ remediation and ex-situ treatment
processes as well as the development and application of surface complexation models and distributed
reactivity models for predicting contaminant adsorption to soils and clay minerals. Dr. Katz has
significant publications, particularly in relation to contaminant fate and transport, combined abiotic/biotic
treatment systems for in-situ remediation, and environmental surface chemistry. Dr. Katz’s awards



include an Outstanding Paper Award from Water Research, a National Science Foundation Career Award
and the L. Hudson Matlock Teaching Award. She has been elected to the boards and to officer positions
of the Association of Environmental Engineering and Science Professors (AEESP), the American Society
of Engineering Education (ASEE), the American Chemical Society Division of Geochemistry, and the
AEESP Foundation. Dr. Katz has a BS (The Johns Hopkins Univ.) and MS (Univ. of Michigan) in
Environmental Engineering, an MS in Chemistry and a PhD in Environmental Engineering (Univ. of
Michigan). Dr. Katz leads the ETR Mercury Issues Team, and can be reached via electronic mail at:
lynnkatz@mail.utexas.edu.

Brian B. Looney is a senior fellow engineer at the Department of Energy’s Savannah River National
Laboratory (SRNL), and an adjunct professor in the Environmental Engineering Science Department at
Clemson University. Brian coordinates development and deployment of innovative environmental
characterization and clean-up methods at Savannah River, and advises the DOE Environmental
Management Program. Dr. Looney developed, tested and deployed a wide range of environmental
characterization and clean-up methods. Successful research includes uses of environmental horizontal
drilling, and improved remediation (e.g., sparging, bioremediation, and thermal methods), and
characterization tools (e.g., tracer testing, soil gas methods and geophysics). Currently, Brian coordinates
technical activities to support source remediation and appropriate use of attenuation based remedies for
organic contaminants, metals and radioactive contamination. Dr. Looney earned a BS degree in
environmental science at Texas Christian University, and a PhD in Environmental Engineering from the
University of Minnesota. He is an active member of the ITRC Enhanced Attenuation Chlorinated
Organics Team, and has provided technical input to a number of organizations. He has received
numerous awards and has authored and edited many publications including a book on Vadose Zone
Science and Technology Solutions. Recent journal articles address geochemistry and remediation of
mercury and other metals, and cleanup of chlorinated organics. Dr. Looney has nine patents for
innovations in environmental technology. Dr. Looney serves in the ETR Facility Reconfiguration Team,
and can be reached via electronic mail at: Brian(2.L.ooney @srnl.doe.gov.

Peter Maggiore is Senior Vice President and environmental consultant with North Wind Inc. Peter has
significant executive level significant experience in environmental management, hydrogeology and
geology, and is a strong supporter of independent peer review. Mr. Maggiore has assisted a wide range of
clients, including serving as senior advisor to the Environmental Management and the Civilian
Radioactive Waste Management programs at the US Department of Energy, and serving in the
Commission for Assessments and Reviews for the Institute for Regulatory Science. Mr. Maggiore served
as Cabinet Secretary for the New Mexico Environment Department, and also served as Chairman of the
Water Quality Control Commission, and as Vice-Chairman of the Mining Commission. In 1999, Mr.
Maggiore signed the RCRA Part B Permit for the Waste Isolation Pilot Plant, which allowed the facility
to start receiving “mixed TRU waste.” Prior activities include hydrogeology and project management in
relation to landfill investigations, permitting for mining operations, hydro-geological and geochemical
studies, leaking underground storage tank site assessments and cleanups, long-term water supply
evaluations, hazardous and medical waste treatment facility citing studies and environmental assessments.
Mr. Maggiore was awarded the Dr. Dixy Lee Ray Memorial Medal by the American Society of
Mechanical Engineers. Mr. Maggiore has an MS degree in Geology, and certification as Professional
Geologist. Mr. Maggiore serves in the ETR Mercury Issues Team, and can be reached via electronic mail
at: PMaggiore @northwind-inc.com.

Julie Mathiesen manages a wide range of environmental services as representative of Trihydro Corp.,
servicing primarily the oil and gas industry. Julie brings decades of experience in environmental
compliance and project management, and highly effective management, leadership, communication, and
analytical skills. Her background includes program development, environmental auditing, project review
and assessment, site investigation and remediation, compliance investigations, permit preparation, natural
resources management, and regulatory training. Ms. Mathiesen has been involved in various reactor



removal projects (e.g., CVNPA-Parr, Big Rock Point, and ATSR), and consulting (Solid Waste
Management, wetland quality assessments, developing wetland protection ordinances and strategic plans
for regional watershed protection, oil/gas well installation, and NEPA review). Previously, Ms. Mathiesen
served with distinction as Environmental Compliance Officer for Argonne National Laboratory -
overseeing compliance with federal and state environmental regulations, and developing environmental
policy. She also served as environmental regulator (RCRA and CERCLA) during her tour of duty at the
US Environmental Protection Agency. In recognition of numerous process improvements, Ms. Mathiesen
received the Department of Energy National Environmental Policy Act Compliance Officer Quality
Award. Ms. Mathiesen has a BS in Biology and Environmental Science (Augustana College) and an MS
in Environmental Engineering (Illinois Institute of Technology). Ms. Mathiesen is the overall ETR
Document Manager, and can be reached via electronic mail at: jmathiesen@trihydro.com

Richard W. Meehan is on assignment from the National Nuclear Security Administration to the
Environmental Management program of the US Department of Energy, as part of his participation in the
Senior Executive Service Candidate Development Program. During his federal career, which started in
1992, Rich has served as Team Leader for Facilities and Materials Reuse, Environmental Restoration
Program Manager at the Portsmouth Gaseous Diffusion Plant, and Surveillance and Maintenance
Program Manager for the East Tennessee Technology Park. Earlier, he worked as Remedial Action
Project Manager at Portsmouth, and as project manager/analyst. His expertise includes intimate
knowledge of Y-12 facilities, recycling of metals, homeland defense equipment reuse, threat reduction,
and detection of chemical, biological, radiological and nuclear threats. Mr. Meehan is a certified Federal
Project Director, has a BS in Biological Sciences and a MS in Environmental Sciences from George
Washington University. Mr. Meehan serves in the ETR Facility Reconfiguration Team, and can be
reached via electronic mail at: meehanrw @EM.doe.gov.

Frank L. Parker, Distinguished Professor of Environmental and Water Resources Engineering and
member of the National Academy of Engineering, is a pioneer in nuclear waste management and
environmental protection. Over the past five decades, he has served as head of the Radioactive Waste
Disposal Research Section of Oak Ridge National Laboratory, Head of the Radioactive Waste Disposal
Research Program at the International Atomic Energy Agency, Senior Research Fellow of The Beiger
Institute of The Royal Swedish Academy of Sciences and Senior Research Fellow, International Institute
for Applied Systems Analysis (IIASA). At IIASA, he was the head of the Radiation Safety of the
Biosphere Program that investigated radioactive contamination in the Former Soviet Union and in the
Peoples Republic of China. Professor Parker has chaired or been a member of many national and
international advisory committees including US Department of Energy’s Environmental Management
Advisory Board, Scientific Advisory Boards (e.g., Defense, Energy, and Environment), Project Officer of
the Arctic Military Environmental Cooperation, National Research Council’s Board on Radioactive
Waste Management, many National Academy studies and various national laboratories. Professor Parker
has also served as consultant to international bodies and countries including ITAEA, WHO, UNSCEAR,
World Bank, Belgium, France, Israel, Italy, Pakistan, Sweden and Switzerland. Dr. Parker serves as the
ETR Facilities Reconfiguration Team Lead, and can be reached via electronic mail at:
Frank.L.Parker @vanderbilt.edu.

J. Winston Porter, president of the Waste Policy Center, is a leading environmental and management
consultant, whose recent experience includes solid waste management, hazardous waste site remediation,
urban litter control, agricultural biotechnology, water resources, and global climate change. Winston
frequently communicates through reports and speeches, as well as op-ed articles in numerous major
newspapers, including the New York Times and the Wall Street Journal, on topics such as American and
European waste management, agricultural biotechnology, federal facilities site remediation, radioactive
waste management, urban rivers restoration, and improvements in the Superfund program. Dr. Porter
served as Assistant Administrator for Solid Waste and Emergency Response at the US Environmental



Protection Agency, managing the national Superfund and RCRA programs, and ~$2B/yr. While at
Bechtel, he directed the master plan for the $30 B Jubail Industrial City in Saudi Arabia, and served as a
vice-president of several Bechtel affiliates in the Middle East. Dr. Porter received his BS (a
“distinguished engineering graduate” from Univ. of Texas -Austin) and PhD (Univ. of California -
Berkeley) in Chemical Engineering, and is a registered Professional Engineer. He also serves as
presidential appointee to the Interstate Commission on the Potomac River Basin. Dr. Porter serves in the
ETR Mercury Issues Team, and can be reached via electronic mail at: www.winporter.com.

Richard B. Provencher is Deputy Manager for the Idaho Cleanup Project at the US Department of
Energy, with line responsibility for all Environmental Management program activities at the Idaho office.
This includes management and safe operations involving spent fuel, high level waste, low level waste,
Transuranic waste, and mixed waste, as well as RCRA and CERCLA activities, and a budget of ~ $450
M/yr. He is a member of the career federal Senior Executive Service. Richard served previously as
Director of the Miamisburg Closure Project in Ohio, with responsibility for the restoration of the Mound
site and transfer to the community for use as a high-technology business park. He is well versed in
CERCLA, RCRA, contractor oversight, and working with the public in determining appropriate facility
end-states. Richard also served as Deputy Director of the West Valley Demonstration Project, where he
brought the treatment facility to readiness and managed the safe vitrification of more than 18 M curies of
high-level radioactive waste. Mr. Provencher has a BS in Biology and MS in Health Physics. Mr.
Provencher serves in the overall ETR Team and ETR Mercury Issues Team, and can be reached via
electronic mail at: Provenrb @ID.doe.gov.

William C. Schutte, President of Delta G Technologies, brings extensive experience, managing
technology commercialization, contractual, and technical consulting programs. Bill supported the
External Independent Review of the RPP WTP and directed a $350 million applied RD&D testing and
evaluation effort in environmental technology for the US Department of Energy. He brings applied
experience in technology development and conduct of external peer reviews. Dr. Schutte’s consulting
relationships in environmental management include MSE Technology Applications, Inc., Thermo
Technology Ventures, Inc., the National Energy Technology Laboratory, Idaho National Engineering
Laboratory, and the US Air Force. Bill has also performed from bench scale chemical research, to
extensive teaching at various universities (e.g., South Dakota, Iowa, California-Irvine, and Idaho). Dr
Schutte holds degrees in Chemistry, Physics, and Mathematics (Wayne State College), Chemistry and
Mathematics (Univ. of South Dakota), and a PhD in Physical Chemistry, Physics, and Mathematics. He is
quite active in the American Chemical Society, and a member of the South Dakota Academy of Science,
the Fine Particle Society, and Sigma Xi. Dr. Schutte serves in the ETR Mercury Issues Team, and can be
reached via electronic mail at: William.Schutte @mse-ta.com.

Anibal L. Taboas is an executive generalist who consults on environment, governance, and strategic risk
management. His background ranges from nuclear CONOPS, to line management of national
laboratories and programs, and conflict resolution. He led various regulatory and legislative initiatives,
including changing the disposal limits for transuranic waste. Accomplishments in the federal Senior
Executive Service have been recognized by the Vice President’s Hammer Award, Secretary of Energy
Gold Medal, the University of Chicago Medal for Distinguished Performance, and several Exceptional
and Distinguished Service Awards. Taboas has a solid reputation for innovative resolution of regulatory
and legislative issues, project management, diversity, and independent peer review. Anibal actively
participates in pro-bono activities, such as the Board of Directors of the Center of Excellence for
Hazardous Materials Management, and of the Institute for Regulatory Science, editorial boards, and peer
review (e.g., National Science Foundation and International Atomic Energy Agency. Dr. Taboas has a BS
in Physics/Theology (Univ. of Dayton), MS in Physics (Indiana State Univ.), MS in Mechanical &
Nuclear Engineering (Northwestern Univ.), a PhD honoris causa in Environmental Policy (UPAEP), and
numerous publications. Dr. Taboal is Fellow of the American Society of Mechanical Engineers, edited
The Decommissioning Handbook, and Chairs the International Conference on Environmental



Management. Dr. Taboas serves as the overall ETR Technical Lead, and can be reached via electronic
mail at: TaboasA2@ASME.org.

Douglas W. Turner serves as consultant for Visionary Solutions, LLC, on spent nuclear fuel (SNF),
remote-handled transuranic (TRU) waste, remote-handled low level waste, classified waste and
environmental restoration. Doug has over thirty years of experience managing projects and program
activities related to the Oak Ridge Reservation. Topical experiences include: retrieval of TRU waste from
22 trenches in SWSA 5N at Oak Ridge, repackaging and certification of spent nuclear fuel for shipment
to the Idaho National Engineering and Environmental Laboratory, organizing and developing the Oak
Ridge Spent Nuclear Fuel Program (including completion of a NEPA EA, and of SNF shipments to the
Savannah River Site), planning for disposition of Special Case Low-Level Waste, and leadership of the
TRU waste management program. Mr. Turner completed his undergraduate degree in Engineering
Science (Tennessee Tech.), earned graduate degrees in Nuclear Science and Engineering (Virginia Tech.),
and Engineering Administration (University of Tennessee), and is a certified Project Management
Professional. Mr. Turner serves in the ETR Facility Reconfiguration Team, and can be reached via
electronic mail at: dturner @ vs-llc.com.





