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Subject: Fifth Meeting of the Management Board for the OECD/NEA Sorption Project
(Phase 2)

Dates of Travel: September 5 - 9, 2004

Traveler: John D. Randall
Radiation Protection, Environmental Risk & Waste Management Branch
Division of Systems Analysis and Regulatory Effectiveness
Office of Nuclear Regulatory Research

Sensitivity: None

Organization Visited: Nuclear Energy Agency of the Organization for Economic
Cooperation and Development, Issy-les-Moulineaux, France

Background

Radionuclides released from buried radioactive material at decommissioning and nuclear waste
sites often undergo sorption, adsorption onto or desorption from soil and rock surfaces over
which they are carried by groundwater.  In many transport models used in performance
assessments of decommissioning and waste facilities, sorption is represented by a distribution
coefficient, an assumed ratio of the concentration of a radionuclide adsorbed to the soil or rock
surfaces to its concentration in the transporting groundwater.  The effect of using the
distribution coefficient in subsurface transport calculations is that sorption appears to make
radionuclides still in the groundwater move more slowly than the groundwater when in fact they
are moving with the groundwater but in depleted amounts due to the sorption process.

The NEA Sorption Project (Phase 2) is "A 'Benchmarking' Exercise to Interpret Selected Well-
Characterized Datasets for Sorption onto Complex Materials of Interest to Safety Assessments
of Radioactive Waste Disposal Systems Using Several Different Modeling Approaches in Use
at Various Organizations."  The objective of the project is to demonstrate the applicability of
different chemical thermodynamic modeling approaches as practical and more realistic
alternatives to the distribution-coefficient approach.

The NRC is a participant in the sorption project along with organizations from Australia,
Belgium, the Czech Republic, Finland, France, Germany, Japan, Spain, Switzerland, and the
United Kingdom.  Each organization has sponsored modeling teams to analyze sorption
problems defined by the project's Technical Direction Team.  The NRC sponsored teams at the
Center for Nuclear Waste Regulatory Analyses and at the US Geological Survey.  During the
past year, the project's Technical Direction Team prepared a final report on several modeling
exercises testing various chemical thermodynamic models of sorption applied to seven different
test cases.
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Purpose

The purpose of the September 2004 Management Board meeting was to provide final
comments on the final project report for Phase 2 and discuss the possibilities of holding an
international workshop on sorption modeling and organizing a Phase 3 for the project.

Abstract:  Summary of Pertinent Points and Issues

The Management Board decided to add text to the Phase 2 final report’s extended summary
explaining the benefit of thermodynamic sorption modeling to performance assessment.  With
the addition of this text, the report is now suitable for publication.  The Management Board
decided to proceed with the planning of an international workshop on thermodynamic sorption
modeling and to consider ideas for a Phase 3 for the project.

Discussion

The Management Board decided that Phase 2's report, while essentially complete, needed a
statement explaining the benefits of thermodynamic sorption modeling to performance
assessment.  This statement, attached to this trip report, will appear in the final report’s
extended summary (equivalent to an executive summary).  The report is now acceptable to the
Management Board for publication by the NEA.

The report summarizes thermodynamic sorption modeling exercises by teams supported by the
project’s participating organizations.  There was a large variation in the teams’ apparent degree
of understanding of thermodynamic sorption modeling and this is reflected in the presentation
of the teams’ results in the report.  Because the project would not be able to correct any
modeling errors or deficiencies identified in a peer review, the Management Board decided to
forgo a formal peer review of the report.

There were brief discussions at the meeting of holding an international workshop on
thermodynamic sorption modeling, organizing a Phase 3 for the project, and organizing a
course on thermodynamic sorption modeling.  Although the possibility of not having an
international workshop was discussed at the meeting, the Management Board decided to
proceed with it.  Proposals for the organization and content of the workshop will be circulated by
electronic mail to the Management Board and Technical Direction Team members between now
and April 2005, when the Management Board plans to hold another meeting.

Two members of the project’s Technical Direction Team attended the meeting and suggested
possibilities for a Phase 3 of the project.  The proposal that was most attractive involves a
combined experimental and modeling effort that would focus on complex soils and rocks
through which radionuclide transport could take place.  The emphasis on complex materials
arises because the modeling teams in Phase 2 of the project tended to concentrate their efforts
on simpler materials.  The details of the proposal have not been worked out.  Technical
Direction Team members will draft a proposal and circulate it by electronic mail to the
Management Board before its next meeting.
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The US Geological Survey’s James Davis, one of the Technical Direction Team members
present at the meeting and a contractor to RES on sorption modeling, is considering organizing
a course on thermodynamic sorption modeling.  One of the items that he would emphasize in
the course is the selection of surface reactions involved in sorption, an area of apparent
weakness in some of the modeling exercises conducted in Phase 2.  No commitments were
made on who would sponsor such a course.

Benefit of the Project to the NRC

RES has been supporting two projects, at Sandia National Laboratories and at the US
Geological Survey, to improve sorption modeling beyond the distribution-coefficient approach. 
The NEA Sorption Project (Phase 2) provides the NRC with an economical way to examine
sorption modeling methods and sorbed radionuclides that are not being examined by Sandia
and the USGS and will help RES establish practical alternatives to distribution-coefficient-based
sorption modeling in subsurface transport calculations used in performance assessments of
decommissioning and waste sites.

Pending Actions and Planned Next Steps for the NRC

Between now and April 2005, I will be working with other NRC staff to review and comment on
proposals for the international sorption-modeling workshop and a possible Phase 3 of the NEA
Sorption Project.

Points for Commission Consideration

There are no actions required from the Commission by the NEA Sorption Project.  Based on the
outcome of the current phase of the project, the staff may recommend modifications or
additions to current methods used in NRC performance-assessment methodologies to estimate
the effects of sorption on radionuclide transport.

Attachments

Addition to project report’s extended summary explaining the benefit of thermodynamic sorption
modeling to performance assessment.



Attachment:

Addition to the extended summary of the final report of the NEA Soprtion Project (Phase 2)
explaining the benefit of thermodynamic sorption modeling to performance assessment.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


