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1: The Current Situation of Off-site Clean-up in Japan
9:10-9:40 Dr. Seiji Ozawa, Headquarters for
Fukushima Environmental Restoration
Ministry of the Environment, Japan
2: Environmental dynamics modelling and cesium removal technique
9:40-10:30 Dr. Yasuo Onishi, Washington State University
formerly Pacific NorthwestNational Laboratories
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3: US EPA Views on Radioactive Decontamination &
10:40-12-00 Waste Minimization technologies and Radlatlor? Risk Communication .
Mr. Jon Richards, US EPA Region4
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4: Migration behavior of radioactive cesium in forests and mountains
13:00-13:50 Dr. Kazuki lijima, Fukushima Environmental Safety Center
Sector of Fukushima Research and Development
Japan Atomic Energy Agency (JAEA)
5: The behavioral properties and decontamination methods for radioactive
cesium in the environment
13:50-14:40 um v
Dr. Kenji Nanba, Institute of Environmental Radioactivity,
Fukushima University
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6: Current Trends and Issues on Contaminated Soil and Waste
Treatment Technologies
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Dr. Ryutaro Yatsu, Japan Environmental Storage &
Safety Corporation
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Dr. Seiji OZAWA: /NREEF]
Deputy Director-General, Headquarters for Fukushima Environmental Restoration

Ministry of the Environment (MOE), Japan
BRIEE WEREREAL IR

1986 Graduated Hokkaido University

1986 Joined Environment Agency(former Ministry of the Environment, Japan)

2007 Director, Kyoto Imperial Palace side garden

2009 Professor, The University of Shiga Prefecture

2012~Deputy Director General, Headquarters for Fukushima Environmental Restoration

1986 AbifFiE KFAe¥E

1986 EREE/T AT

2007 RUEBAEISEAE B T R
2009 BB RSTRTFHER

2012~ B BRI B AE AT REIAT R
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Dr. Yasuo Onishi : KXV

President, Yasuo Onishi Consulting LLC
Adjunct Professor, Civil and Environmental Engineering Department,
Washington State University

Dr. Onishi is one of the U.S. pioneers to conduct environmental and risk assessment, and works
extensively on American, Japanese, the Western European, former Soviet Unions’ and international
environmental and energy issues, including Fukushima nuclear accident remediation activities. His
computer models have been the most advanced contaminant (radionuclide and toxic chemical)
transport codes for surface waters (e.g.,rivers, lakes, estuarine/coastal waters, and oceans). He also

transport assessment methodology, MCEA. By developing the toxic chemical transport/risk
assessment methodology, CMRA, he became a U.S. pioneer to implement the stochastic concept to
aquatic risk assessment in the U.S.

He received two Energy Secretary Awards, the highest award of the U.S. Department of Energy in
2011 for his contributions to responses to the 2011 Fukushima Nuclear accident and the 2010 oil
spill accident in the Gulf of Mexico. He worked at 4,300-member Pacific Northwest National
Laboratory (PNNL) until 2015. Prior to PNNL, | worked at the world renowned lowa Institute of
Hydraulic Research of University of lowa.

He is an IAEA committee member to write IAEA remediation guidance, is an IAEA committee
member to assist Fukushima environmental assessments and remediation, and was a co-author of
IAEA Safety Report No. 19 on environmental and risk assessment models. He has been extensively
involved in Fukushima remediation and economic recovery activities. Dr. Onishi is an adjunct
member of the National Council of Radiation Protection and Measurements, and was a member of
the National Academy of Sciences’ committee on oil spills. He was an American Society of Civil
Engineers’ task committee chairman. He was a member of an international “Slurry Transfer Expert
Panel”. He was also the Chief Scientist of a Hanford double-shell tank nuclear waste retrieval
operation.

Dr. Onishi was the U.S. Coordinator of "Radionuclide Behavior in Soil-Water System” Program of
the bilateral “U.S./U.S.S.R. Joint Coordinating Committee on Civilian Nuclear Reactor Safety”. He
was the chief editor of the book, Chernobyl - What Have We Learned: The Successes and Failures
to Mitigate Water Contamination over 20 Years, and a conceptual designer of the Chernobyl New
Safe Confinement.

He conducted dozens of Japanese-sponsored environmental, and nuclear and natural gas fired powe
plant studies, including those that successfully established the sole Japanese low level radioactive
waste disposal site from conceptual development to obtaining the Japanese site license, and that
assisted in the Japanese high level radioactive waste disposal assessment.

He was a delegation of the U.S. National Academy of Sciences to a 2009 U.S. National
Academies/Ukraine National Academy of Sciences (NAS)” Workshop on Water Sector Adaptation
for Climate Change, and to a 2010 international conference on regional and global climate change.
He covered surface waters, water resources, and energy production portions of 2007 climate change

the U.N. Headquarters, and at a 2008 international conference in Beijing, China.

Dr. Onishi has published over 200 papers and reports, and co-authored 17 books. He and his
modeling work were featured in the PBS TV program, “NOVA.” and appeared in Chinese
international TV, CCTV on climate change. Dr. Onishi was featured in the high school textbook,
Earth Science, published by Silver Burdott Company.

o

developed the detailed multimedia (air, overland, surface water and groundwater) toxic contaminant

symposia at 60n Annual United Nations DPI/NGO Conference on “Climate Change Impacts” held at
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Dr. Yasuo Onishi : KRR

Yasuo Onishi Consulting, LLC: #£
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Mr. Jon Richards: a ¥ « UF ¥ —X
US EPA Views on Radioactive Decontamination & Waste Minimization technologies and Radiation Risk
Communication
EPAY—Yard A—~—7 5 FERF #IA « 54 baHIEm
PR a7 b v 3=V v B RO REE Y AR — k

Mr. Jon Richards is a U.S. Environmental Protection Agency Project Manager and Regional Radiation
Expert managing nuclear waste projects and overseeing radiation and other types of remediation for
EPA at U.S. Department of Energy sites, including the Paducah Gaseous Diffusion Plant, Oak Ridge
Y12 Nuclear Complex and Oak Ridge National Laboratory, and Savannah River Site, as well as mining
and commercial nuclear and radiation sites. He has over 28 years of experience working on low level
rad waste, transuranic waste, and high level waste projects at these sites. Other areas of expertise he has
used at these nuclear sites, include remediation of radioactively and mercury contaminated soil and
groundwater, buildings, performance and risk/dose assessments, as well as radiological emergency
guidance for nuclear plants and nuclear incidents and recovery from nuclear incidents, including the use
of EPA’s Protective Action Guides. He has worked on many national multi-agency radiation workgroups
including MARSSIM, MARLAP, superfund radiation guidance, and TENORM guidance. Mr. Richards
has a B.S. Nuclear Engineering from the Univ. of Tennessee, and M.S. Environmental Health Physics
from Georgia Tech.
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, Fukushima Environmental Safety Center, Japan Atomic Energy Agency (JAEA)
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Education
1986 — 1990 Tohoku University, Sendai, Japan Bachelor of Engineering (Nuclear Engineering)
1990 - 1992 Tohoku University, Sendai, Japan Master of Engineering (Nuclear Engineering)
2009 Tohoku University, Sendai, Japan Ph.D. (Engineering)
“Evaluation of radionuclides migration behavior in the near-field of geological disposal system in
consideration with the interaction between colloids and radionuclides”
Career History
1992 — 1997 Power Reactor and Nuclear Fuel Development Corporation (former JAEA)
- Development of technology and methodology to treat
low level radioactive waste fromreprocessing plant.
1997 — 2000 Science and Technology Agency
- Establishment of basic policy of disposal of radioactive waste.
2000 - 2005 Japan Nuclear Cycle Development Institute (former JAEA)
- Evaluation of radionuclides migration behavior (especially diffusion)
under geological disposal condition.
2002 — 2003 Paul Scherrer Institute (temporal researcher for 1y)
- Evaluation of radionuclides migration behavior in the Opalinus Clay,
especially diffusion of HTO and sorption of Cs.
2005-2011 Japan Atomic Energy Agency (Tokai)
- Evaluation of radionuclides migration behavior in the presence of colloids
and natural organic matters under geological disposal condition.
2011 — Present  Japan Atomic Energy Agency (Fukushima)
- Demonstration of decontamination technology and methodology.
- Long term assessment of transport of radioactive contaminants
in the environment of Fukushima (F-TRACE project).
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Dr. Kenji Nanba: #§ #k—
Director, Institute of Environmental Radioactivity, Fukushima University
ERY BREHUHEMIERT R

1964 Born in Okayama Prefecture, Japan

1987 Completed bachelor degree - Faculty of Agriculture, The University of Tokyo

1992 Research associate - Faculty of Agriculture, The University of Tokyo

1997 Completed Ph.D. (Agriculture)

2005 Associate Professor - Faculty of Symbiotic Systems Science, Fukushima University

2010 Professor - Faculty of Symbiotic Systems Science, Fukushima University (2010 to Present)

2013 Vice Director - Institute of Environmental Radioactivity, Fukushima University

2015 Director - Institute of Environmental Radioactivity, Fukushima University (2015 to Present);
Expert field - Environmental Microbiology

1964 4[] [LRAE F

1987 - UK P 7 21

1992 U RUR P B F

1997 4 fEit (JB%)

2005 4EAG B R A o 2T A T PIRNE S
2010 A1 #d%, BIIEICED
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Dr. Ryutaro Yatsu: &9 FEAHES
President and CEO
Japan Environmental Storage and Safety Corporation (JESCO)
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Dr. Yatsu was born in Gunma Prefecture in 1952. He was graduated from Tohoku University in 1876
and received Doctor’s Degree in Environmental Engineering from Tohoku University in 1999.

He joined Environmental Agency in 1976 and experienced various policy areas such as air pollution
control, drinking water supply, environmental planning, waste management and recycling, international
cooperation, climate and other multilateral environmental negotiations. During his carrier, he stayed in
the US in 1983, mainly in USEPA for the study of ground water pollution control. He was assigned to
Senior Advisor to Indonesian State Ministry for Population and Environment (KLH) from 1989 to 1991
as the first JICA Expert in this area. He was with United Nations University / Institute for Advanced
Studies (UNU/IAS) from 1996 to 1998 as visiting researcher. He was in charge of the Director of the
APN Secretariat in Kobe from 2000 to 2002. APN stands for Asia-Pacific Network for Global Change
Research.

He experienced senior positions mainly in Ministry of the Environment, i.e. Director of Planning
Division/Waste Management and Recycling Department, Director of Policy Evaluation
Division/Minister’s Secretariat, Deputy Director-General/Global Environment Bureau,
Director-General/Waste Management and Recycling Department, Secretary-General/Minister’s
Secretariat, Vice-Minister for Global Environment and Vice-Minister of the Environment. He also
experienced Director of Water Supply Division, Ministry of Health, Labor and Welfare. Dr. Yatsu retired
from the Government in July 2014 and joined to JESCO in December 2014.

He participated in many international conferences including Earth Summit (1992), UNFCCC COPs, G8
Environmental Ministers Meeting in Kobe (2008) and Conference of Plenipotentiaries on the
“Minamata Convention on Mercury” (2013). He was elected to the Vice-President of Governing Council
of UNEP in 2013 and he is serving UNEP International Environmental Technology Center
(UNEP/IETC) as a Senior Advisor since 2014.
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Presentation 1
The Current Situation of Off-site Clean-up in Japan
Dr. Seiji Ozawa Deputy Director-General
Headquarters for Fukushima Environmental Restoration
Ministry of the Environment, Japan

5 years have passed since TEPCO Fukushima Dai-ichi Nuclear Power Station Accident.

In the meantime, MOE has been making every effort to implement decontamination work and prepare for
facilitation of Interim Storage Facility towards the recovery and reconstruction of Fukushima.

My presentation shows you the current status of decontamination work;how the work has been done in Special
Decontamination Area by MOE and in Intensive Contamination Survey Area by municipalities. | will also show
you the current situation of Interim Storage Facility.

Through the works mentioned above, MOE found the communication with local residents is one of the most
important activities to tackle on. | would like to refer to our communication activities for better understandings
of decontamination works.

I also introduce you how MOE share our knowledge and information with international societies.

R 1.
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Presentation 2
Environmental Dynamics Modeling and Cesium Removal Techniques

Dr. Yasuo Onishi Washington State University
Yasuo Onishi Consulting, LLC

Nuclear accidents and operations of nuclear and chemical facilities have contaminated the environment inmany
countries. They include Chernobyl and Fukushima nuclear accidents, and operations of Hanford Site in U.S.,
Mayak Site in Russia, Sellafield Site in England, and Semipalatinsk Nuclear Test Site in Kazakhstan. The
environment is also contaminated by toxic substances (e.g., polychlorinated biphenyls, pesticides, and heavy
metals).

To assess environmental contamination and conduct its remediation, we developed one-dimensional TODAM,
two-dimensional FETRA, and three-dimensional FLESCOT codes over the years. These codes simulate transport,
deposition and re-suspension of sediments (sand, silt and clay, separately), transport of dissolved contaminants
(radionuclides, toxic chemicals, heavy metals, etc.) with sediment interactions (adsorption to and desorption
from sediments), and transport, deposition and re-suspension of contaminants associated with sand, silt, and clay.
These codes also simulate bottom elevation changes of the surface water body resulting from sediment
deposition and bed erosion, vertical distributions of bottom sand, silt and clay fractions within the bed, and
vertical distributions of particulate contaminants adsorbed by sand, silt and clay within the bed. FLESCOT also
predicts distributions of flow affected by river flows, costal currents, tides, wind and wave; turbulent Kinetic
energy and its dissipation; water temperature; and salinity. TODAM also calculates water velocity and depth
with and without tides.

This paper presents examples of these three codes’ applications to surface waters. They include TODAM
modeling of 90Sr migration (transport, deposition and re-suspension) in the Dnieper and Pripyat rives
contaminated by Chernobyl accident, TODAM and FLESCOT simulations of 137Cs migration in the Ukedo
River and the Ogi Dam Reservoir contaminated by Fukushima accident, TODAM assessment of the plutonium
movement in South Mortandad and Mortandad Canyons in New Mexico, TODAM modeling of 137Cs in the
Tennessee and Clinch rivers contaminated by the Oak Ridge Site operation in Tennessee, FLESCOT application
to assess 137Cs migration the Hudson River Estuary in New York.

These codes were also applied to various surface waters to evaluate remediation actions and their effectiveness
to make remediation decisions, as examples presented here. Reservoirs significantly reduce further downstream
transport of the radionuclides. This is shown by TODAM applications to the Ukedo River with Ogaki Dam
Reservoir and the Dnieper River with six reservoirs, and FLESCOT application to Ogi Dam Reservoir in
Fukushima. FETRA was applied to the Dnieper River, showing 50% reduction of 90Sr in the river by a dike
constructed to block a contaminated floodplain from the river. It was also applied to the James River Estuary in
Virginia to determine the effectiveness of dredging contaminated bottom sediments and natural cleansing
without active remediation. FLESCOT was used to determine the effectiveness of dredging of the New Bedford
Harbor and Buzzards Bay in Massachusetts.

This paper also discusses methods to reduce or extract 137Cs from sediment. Fractionation of contaminated
sediments based on particle sizes is effective to separate coarser sediment (consisting of the bulk of sediment)
having smaller 137Cs concentrations from fine sediment (silt and clay) with higher 137Cs concentrations. Oxalic
acid is effective to remove 137Cs from sand, but not from silt and clay. A lixivient developed for mica-type
Hanford soil, which is similar to typical Fukushima’s contaminated mica-type soil, was effective to remove
137Cs from Hanford soil tightly bounding 137Cs.
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Presentation 3
US EPA Views on Radioactive Decontamination & Waste Minimization technologies and
Radiation Risk Communication

Mr. Jon Richards EPA R4 Superfund Division,
Restoration & Site Evaluation Branch
RPM & Radiation Support

Managing radioactive waste, debris, and other contaminated material after a nuclear incident or remediation
from nuclear waste sites is always a challenging endeavor, as has been demonstrated after Three-Mile Island,
Chernobyl, and other non-incident U.S. contaminated sites. Technical challenges of reducing low-level
radioactive waste can be as daunting as achieving stakeholder acceptance. It is important to recognize that these
technologies are likely to be selected within the framework of an overall integrated decontamination strategy and
waste management plan for a response. Strategies and plans will depend on factors such as the exact nature of
the radioactive contaminants and the size of the radioactively contaminated area, the statutory and regulatory
framework governing the response, the timeline within which the response is operating, the resources available
to implement the response, cleanup goals, and decisions on final disposal locations. Radioactive waste disposal
decisions must protect public health and the environment, and the community potentially receiving the waste
must be provided with an opportunity to provide meaningful input on receiving radioactive waste.
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Presentation 4
Migration behavior of radioactive cesium in forests and mountains

Dr. Kazuki lijima Fukushima Environmental Research Group
Fukushima Environmental Safety Center Sector of Fukushima Research and Development
Japan Atomic Energy Agency (JAEA)

JAEA has carried out investigation on long-term assessment of transport behavior of radioactive contaminants in
the environment of Fukushima (F-TRACE) since 2012. The purposes of the project are 1) acquisition of data and
development of modeling on transport behavior of radioactive Cs, 2) estimation of evolution of dose and
concentration of Cs caused by the transport, and 3) (if necessary) proposal of countermeasures for reduction of
dose and concentration.  Especially, since 70% of discharged Cs was initially accumulated in forests, large
inventory of Cs has been located in forests even in future. Investigations showed that only 0.1% of total
deposition of Cs in forests was annually transported to river systems. Around 90% of Cs accumulated in forests
was located in topsoil within 10 cm from surface, meaning that migration to deeper part was quite limited.
Countermeasures should be considered in taking this depth profile of Cs in the forest floor into account.
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Presentation 5

The behavioral properties and decontamination methods for
radioactive cesium in the environment

Dr. Kenji Nanba Director, Institute of Environmental Radioactivity
Fukushima University

Decontamination of residence area and farmland was conducted with methods that have been established after
the FDNPP accident. Contemporary issues on decontamination may include potential environmental risks
during transfers from temporary storage sites to the interim storage site and during the interim storage period.
On the other hand there are issues on the forest and aquatic (ponds, rivers and lakes) environment and these
environment are often of a social concern. Various studies have been conducted on the change of the
distribution of radiocesium in forest ecosystem and the transfer of radiocesium by the action of water including
erosion, transportation and sedimentation.  Present problems from these environments are that wild edible
plants and mushrooms from forest or the wild (non-farmed) freshwater fish from river or lake may contain above
the regulation level of radiocesium, though the lift of ban is step by step (river by river) in progress for the latter.
A similar situation still exists for the wild mammals. On the issues of these wild plants, animals and
mushrooms, identification of the reason of higher concentration of radiocesium in a particular group, species or
individual may be a important challenge to study the behavioral properties of radiocesium. Countermeasures
on these wildlife may be more difficult than on the artificial environment. Cesium-137 will disappear after a
few hundred years. The formation of climax forest soil on the other hand may take a similar or longer period.
Discussions on the purpose of decontamination of the environments are necessary. Is the purpose to decrease
human dose or to decrease the concentration of foods such as fish and mushroom or of woods as construction
material for houses? Estimating the effect toward these purposes and taking negative side effects into account,
decisions should be made on the decontamination action on the eviromnents.
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Presentation 6
Current Trends and Issues on Contaminated Soil and Waste Treatment Technologies

Dr. Ryutaro Yatsu President & CEO
Japan Environmental Storage and Safety Corporation (JESCO)

1. Overview of JESCO

JESCO was established by the law (Japan Environmental Safety Corporation Law) in 2004 originally for PCB
waste treatment. The law was amended in 2014; its new title is Japan Environmental Storage and Safety
Corporation Law, to expand the mandate to include interim storage project in Fukushima. The government has
primary responsibility for interim storage project, design, construction, O&M, in the other hand, JESCO receives
an outsourcing contract from the Ministry of the Environment (MOE) to provide supporting services for design,
supervision of the construction, transportation and O&M of the facilities, environmental monitoring, education
& training and R&D.

2. Outline of the survey, research and technology development

JESCO has conducted a series of surveys started from the analysis of composition of contents in the flexible
container bags. The outcome of this analysis could contribute the design of the sorting machines or incinerators.
JESCO is also carrying out the technical survey of incineration and treatment of effluent from storage facilities.
GIS database is the fourth pillar in 2015 fiscal year.

In order to foster R&D, JESCO has agreed to sign to the MOU parallelly with National Institute for
Environmental Studies (NIES) and The Society for Remediation of Radioactive Contamination in Environment
(SRRCE). In addition, JESCO started the Technology Demonstration Projects such as treatment of contaminated
soil and wastes.

3. Current Status and Issues on incineration of radioactive wastes

Incineration is the main technology for processing disaster debris from Great Hanshin-Awaji Earthquake in 1995
and Great East Japan Earthquake and Tsunami in 2011. JESCO collected and analyzed data and technical
information from those past events, and the outcome of the study could benefit the planning and design of
incinerators for interim storage projects.

4. Current states and Issues on Recycling Treated Soil and Ash

In June 2016, MOE announced the basic policy named "Strategy on Technological Development for Reduction
and Recycling of Treated Soil and Wastes" and the "Roadmap". JESCO will play an appropriate role to
implement this policy together with MOE. First, JESCO shall compile data and information from Technology
Demonstration Projects and joint research with NIES and SRRCE.
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