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TRIP REPORT 
 
 

(A) International High-level Radioactive Waste Management Conference 
(IHLRWMC), April 10-14, 2011, Albuquerque, NM 

 
Nearly 275 attendees from 17 countries participated at the 13th IHLRWMC. 
More than 195 policy, programmatic and technical presentations were given in 2 plenary 
sessions (3 keynote addresses), 2 panel discussions (International and domestic), a special 
session on SKB’s license application, and 37 technical sessions (at most 6 parallel sessions). 
The scope and objective of the 13th IHLRWM Conference was broader than previous IHLRWM 
conferences.  It included topics related to technical, social and regulatory aspects of the entire 
“back end” of the nuclear fuel cycle including waste generation, transportation, storage, 
treatment, disposal, and associated aspects (e.g., regulation, and stakeholder involvement). 
Participants came from Belgium, Canada, Czech Republic, China, Finland, France, Germany, 
Italy, Japan, Korea, The Netherlands, Spain, Switzerland, Sweden, United Arab Emirates 
(UAE), United Kingdom, and United States of America (USA).  There was participation from 
nearly all major international HLW management programs and from several emerging waste 
management programs.  From CNWRA, Dr. Sitakanta Mohanty served as the Program Chair for 
this conference and Drs. Jude McMurry, David Pickett, and Asadul Chowdhury served as the 
co-chairs for two topical areas: Natural Systems and Engineers systems.  In addition to 
presenting papers, various staff from NRC and CNWRA also served as session co-chairs.    
 

(1) Key Note Speakers 
 
Dr. Monica Regalbuto, Deputy Assistant Secretary for Fuel Cycle Technology of DOE presented 
on behalf of Dr. Peter Lyons, Assistant Secretary of Nuclear Energy of DOE on the current US 
Program of high-level nuclear waste (HLW) management program.  Mainly current planning was 
reviewed, including interim storage, reprocessing and ultimate disposal.  Ms. Cathy Haney, 
Director of the Office of Nuclear Material Safety and Safeguards of NRC,  presented on behalf 
of the NRC Chairman Dr. Gregory B. Jaczko stating that NRC’s role is more safety and security 
assessment of a given license application.  She elaborated on mainly Waste Confidence and 
Environmental Impact Statement.  There were many questions on Yucca Mountain Safety 
Evaluation Reports.  Ms. Shirley Olinger, Associate Principal Deputy of Office of Environmental 
Management, DOE, presented on behalf of Dr. Ines Triay, Assistant Secretary of Environmental 
Management of DOE, on activities related to reducing the tank waste system life-cycle cost, 
including waste treatment, tank closure, technology development and regulatory compliance.  

 
(2)  Panel Discussion of National and International Programs 

 
The first panel discussion was on the perspectives of international programs of the HLW 
disposal.  The participants were from Sweden, France, Korea, China, Switzerland, UK, and 
Canada.  The panel discussion was led by Wes Patrick (CNWRA).  Different countries have 
different processes, driven by availability of candidate geologic sites and resource recovery 
strategies.  For example, unreprocessed spent nuclear fuel (SNF) and HLW glass from 
reprocessing were considered as candidate waste forms in granite, clay or salt host rock 
settings.  In the reprocessing both aqueous and pyro-processing were considered.  Sweden is 
heading toward License Application review now.  Various international exchanges and 
collaborations are going on geology and engineering studies. 
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The second panel discussion was on the perspectives of the U.S. program.  The participants 
were from NRC (Lawrence Kokajko), Sandia National Laboratories, Nuclear Energy Institute 
(NEI), MIT, General Accounting Office (GAO), Argonne National Laboratory (ANL) and AREVA.  
The NRC’s presentation was clear in terms of NRC’s mission in HLW management reviews.  
The NRC’s extended experience in the storage was also added.  Other panel experts from 
government, research, and industrial organizations presented an in-depth analysis of potential 
US policies on national high-level waste disposal.  The analysis covered a wide array of issues 
and the discussion was very helpful in understanding the future and directions of US policies. 
The US has various geologic sites, including granite, salt, clay and tuff at multiple places.  This 
will provide more opportunities for having voluntary sites.  On the other hand, the extended 
storage was also suggested as a final solution. 
 

(3) Swedish License Application in Disposal 
 
A special session was held on License Applications for a KBS-Repository at Forsmak in 
Sweden.  The session covered an overview, a milestone for the License Application, site 
selection process, License Application, the site safety assessment, and next step toward 
implementation.  The Swedish program has high public support from the local communities 
greater than 70 %.  However, KBS officers were present in the NRC/CNWRA presentation on 
copper and carbon steel corrosion in a later technical session.  Very low corrosion rates of 
copper that were chosen in the Swedish program have been an important question in the 
technical community due to lack of supporting data base.  The licensing process is expected to 
be completed by 2014, which includes approval from five entities: The Swedish Radiation Safety 
Authority, the municipality of Oskarshamn, the municipality of Östhammar, the Environmental 
Court, and the Swedish Government. 
 

(4) A Discussion of the Fukushima Accident in Japan 
 
Lake Barrett of L. Barrett Consulting, LLC presented a comprehensive review of Fukushima 
accidents.  It included how reactor became uncontrolled with no power, current efforts for 
controlling the system, potential environmental impacts, and longer-term plan.  The accidents 
were primarily due to tsunami effects instead of seismic ground shaking.       
 

(5) Technical Sessions 
 
The groups of technical sessions are: 
 

(i) Disposal 
 

• Performance Assessment and Scenarios: Both DOE and NRC/CNWRA staff 
presented performance assessment (PA) results of various sites or settings such as 
granite, salt, deep borehole, and clay.  NRC/CNWRA’s Scoping of Options and 
Analyzing Risk (SOAR) are well accepted. 

• A number of PAs were presented, typically for hypothetical sites.  Apart from the 
NRC/CNWRA’s SOAR PA presentation(s), these PAs were developed for one 
conceptual system (e.g. granite or clay, not both).  Sandia National Laboratories 
(SNL) presented a conceptual framework for developing a flexible PA, similar to  
how the NRC/CNWRA had developed SOAR, though the effort is in its infancy.  
Future collaboration may be warranted (e.g. code comparison, joint  
benchmarking tests, etc.).    
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• Engineered Barrier System (EBS): waste form, waste package, and EBS 
assessments were presented.  NRC/CNWRA presentations were well accepted, 
each receiving several follow-up questions.  Five model abstractions of waste 
package component in SOAR were presented, including general and localized 
corrosion, and stress corrosion cracking of copper, carbon steel, and stainless steel.  
One model abstraction of waste form component was presented, including 
radionuclide inventory and degradation processes.  For near-field conditions, an 
NRC/CNWRA presentation considered how alternative waste management 
scenarios potentially could affect radionuclide release, and another considered how 
lower emplacement temperatures associated with prolonged storage could 
potentially affect microbial activity and container corrosion.  An international 
presentation was made on supercontainer that is proposed for a repository in the 
Boom clay in Belgium.  The cemetitious materials added increased pH to passivate 
steel container, resulting in very low corrosion rates. NRC/CNWRA staff has had 
interactions with the Belgian program on this passivation issue.  

 
• NRC/CNWRA staff presented: (i) various studies from international programs of  

                  thermal-hydrological-mechanical-chemical (THMC) coupling; and (ii) moisture  
                  convection results from mock-up drift experiment and modeling.  SNL staff  
                  discussed a numerical modeling study of deep borehole disposal concept. Lawrence 

Berkeley National Laboratory (LBNL) staff presented a recent study on constitutive 
relationships for elastic deformation of clay rock.  The same staff also presented a 
numerical study that used coupled FLAC3D-THOUGH model to study the THMC 
coupling problem in clay rocks.  SNL staff also presented some work on carbon steel 
corrosion in a salt repository supporting Waste Isolation Pilot Plant (WIPP) project.  
In WIPP, the transuranic waste is packaged in carbon steel drum.  DOE doesn’t take 
credit of carbon steel as a barrier to isolate waste in performance assessment, but 
carbon steel corrosion is taken credit for keeping the environment reducing to slow 
down radionuclide release. 

 
• Biosphere: A biosphere presentation from SNL about the effect of radon (Rn-222) 

disequilibria on dose from well water acknowledged that the research topic 
developed from a request for additional information by NRC/CNWRA staff during  
the review of the Yucca Mountain License Application. 

 
• Siting: Speakers from many countries discussed lessons learned over many years 

from their various siting approaches.  All identified the importance of local community 
involvement and support.  Several speakers noted that the option of retrievability 
made the repository concept more attractive to the public because it implied an 
added value to the community responsibility, rather than serving as a “dump” for 
others’ wastes.  In the U.S., a large study of public perceptions of nuclear waste 
management observed that most respondents equated similar risks to nuclear and 
fossil energy resources; supported some form of centralized storage of used nuclear 
fuel; and considered the National Academy of Sciences to be the most trustworthy 
source of scientific recommendations.  Less than half the survey respondents knew 
whether high-level radioactive waste or used fuel was stored in their own state. 
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• Repository Design Concepts: Speakers from several countries presented enhanced 
concepts for the design of underground repositories.  These concepts included multi 
branch borehole disposal, drop-in technique for emplacement of canister in deep 
boreholes, and underground rock medium and environment conditions consistent 
repository design.   

 
(ii) Disposal Policy Issues 
 

• In general, it appears that waste management programs are in a scoping stage, 
likely owing to the uncertainty in the future national policy.   

 
• GAO is going to release a report in the next month describing the impacts of shutting 

down the Yucca Mountain Program and potential alternatives.  The report covers 
alternative organization structures for the implementer and challenges in siting, 
licensing and public participation.  

 
• NRC/HLWRS Deputy Director Jack Davis chaired a session on licensing process, 

reviews and guidance.  International programs were reviewed including US, Canada, 
France and Sweden, as alternative policies. 

    
(iii) Storage, Extended Storage and Transportation 

 
• DOE’s extended storage program was reviewed by its contractors regarding 

overview, objectives, methodologies, and research needs.  Various gap analyses 
were presented including the important issues such as cladding protection and 
canister corrosion.  Some risk assessment tools were also presented.  EPRI 
presented an assessment that early transfer of SNF from pool storage may impact 
the total cost involved in the overall waste management.  NRC and SNL presented 
risk assessment results during the transportation.  Safety assessments of dry cask 
storage were also presented by German, Japanese and French institutes, largely  
on mechanical integrity and stress corrosion cracking.  These international 
presentations also included long-term storage experience.  
 

• A cost analysis on the economic impact of accelerating the transfer of spent fuel from 
wet to dry storage in the U.S. found that most costs would even out in the long term, 
except for an increased health risk to workers from handling the hotter and more 
radioactive fuel. 

 
(iv) Reprocessing, Disposal and Advanced Fuel Cycle Performance, and Fuel Cycle 

Optimization  
 

• DOE laboratories compared Hanford and Savannah River Site HLW.  Monitoring 
techniques and modeling methods were presented in the reprocessing.  MIT 
presented alternative fuel-cycle repository design, and University of Nevada 
presented a multi-functional storage facilities/repository for Yucca Mountain.   
New or alternative waste forms and thermal managements in disposal were also 
discussed with respect to the advanced fuel cycle system including various 
reprocessing systems.  The sessions in this category may provide some high-level 
insights in optimizing reactor type, storage, reprocessing and disposal, in the fuel 
cycle system.  NRC/CNWRA staff will gather more related information in details. 
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(v)  Security, Safeguards, and Non-Proliferations 
 

• Two sessions in this category covered overview, detection technology of 
radioactivity, dose calculation methods, and non-proliferation issues. 
 

(vi) General Observations 
 

• Several presentations were based on reports that have been published in the last 
two years.  NRC/CNWRA staff has already collected a number of these and have 
them available on the NRC-CNWRA shared drive.  Some examples are DOE’s PA 
models and Electric Power Research Institute (EPRI)’s cost analysis of spent nuclear 
fuel transfer to casks.  

 
(B) Visit to Sandia National Laboratories on Corrosion 

 
NRC and CNWRA staff visited Sandia National Laboratories (SNL) on Corrosion after the 
IHLRWM conference.  A laboratory visit was arranged by Jack Parrott (NRC) and hosted by  
Dr. David Enos of SNL.  Staff visited corrosion laboratories involving dust deliquescence and 
used fuel disposition experiments and held extensive discussions. 
 

(C) Visit to WIPP Site 
 

WIPP started receiving TRU wastes in late 1990's.  According to Los Alamos National 
Laboratory (LANL) and WIPP staff, it has been a successful operation with excellent safety 
records.  LANL and WIPP staff indicated that other waste forms besides TRU might be suitable 
for disposal at WIPP, although the WIPP Land Withdrawal Act (PL 102-579) precludes disposal 
of High Level Waste (HLW) or SNF at WIPP. 
 
Salt beds in the southeast New Mexico appear to be very low in moisture content.  WIPP relies, 
to a large extent, on this hydrogeologic property and the natural setting of being far-removed 
from any groundwater bearing aquifers, for its isolation of TRU wastes.  Considerations have 
been given to maintaining the pH of the waste not too much away from neutral by placing 
magnesium oxide on top of waste containers of contact handle (CH) wastes.  However, remote 
handle (RH) wastes are inserted directly into salt beds.  RH waste container, in this regard, may 
have waste package design than drums of the CH waste.  WIPP has to acquire EPA's 
certification once every five years to continue its planned lifetime operation. 
 
NRC and CNWRA staff discussed the proposal by LANL staff to the Department of Energy 
(DOE) on a heater test at WIPP. In the proposed test, LANL staff's primary objective is to 
examine the effect of heat (above 100 °C) on thermal, geomechanical, hydroglogical and less of 
chemical properties of the salt beds.  LANL staff suggested that they will collect data in these 
regards to fill in knowledge gaps of heat generating wastes in salt formations, short of 
suggesting that the data may be used for performance evaluation.  LANL staff did indicate that 
they will use historical data and modeling exercise to plan for the test. 
 
LANL staff explained regional geology and hydrology to NRC/ CNWRA staff.  They also 
discussed the movement of brine pocket in the salt bed and the effect of heat to the movement. 
The effect of heat on fractures and sealing of fractures were also discussed.  The LANL staff is 
confident that the heat generated around 150 °C will not significantly affect the thermal, 
hydrologic, geomechanic, and chemical properties of the salt bed. 
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