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Backgrounlebrgose

“ Starting in 1991 in Interlaken, Switzerland, the Nuclear Energy Agency (NEA) has supported a
series of cooperative international initiatives to support the development and application of TSM
in performance assessment. Phase | of the NEA Sorption Project was conducted in 1997 and
1998 to develop an assessment of the current state-of-the-art for TSMs, and identify the type of
parameterization that would be necessary to apply these models in performance assessment.
Based on the results reported in Phase |, Phase 1l was established in September 2000, with -
teams sponsored by 18 funding organizations from 13 countries with an objective of '

. benchmarking TSMs against seven separate test cases. Phase |l was completed in 2003, and
the final report was published in the summer of 2005. The October 10-11, 2005, workshop was

held to summarize the major results of the Phase Il modeling exercises, describe strengths and

weaknesses of the different modeling approaches, and identify future modeling needs. The
workshop agenda is included as Attachment A. A total of approximately 45 scientists and
engineers from eight European Union countries, Switzerland, Australia, Japan, and the United

States attended the meeting. A participant list is included as Attachment B.

NRC and CNWRA have participated in all phases of the NEA Sorption Project since 1991.



Abstract: Summa[y of Pertinent Points/issues

There were three main objectives for this workshop: (i) summarize the results from the Phase Il
modeling studies, identifying strengths and weaknesses of different modeling approaches;

(ii) describe how sorption modeling is currently handled in performance assessment and identify
methods to incorporate information from TSMs in radionuclide migration abstrachons, and

. (iii}) identify potential future. activities for the NEA Sorption Project.

As described in the following sections, all three of these objectlves were covered during the
workshop. Although the design and site characteristics of many of the European repository
programs are different from the current U.S. design (e.g., bentonite backfill versus no backfill
and reducing conditions versus oxidizing conditions), the continued opportunity to exchange
information and interact with the international radioactive waste management community
provides valuable feedback on NRC approaches to sorption modeling and also information on -
the state-of-the-art in other national radioactive waste management programs. In addition to
supporting the development of the Total-system Performance Assessment (TPA) code for the
NRC High-Level Waste Repository Safety program, participation in this international program-
may also support a number of NRC programs where radionuclide migration is an area of
concem. NRC has supported the NEA Sorption Praject since its inception in 1991, and will
consider continuing support dependent on continued and timely relevance to NRC programs.

Discussion

The following are key points of interest from the NEA Sorption Workshop.

Day 1 (October 10, 2005), Session |

The first day of the workshop began with opening remarks by Mehdi Askarieh (Nirex, United
Klngdom) who provided a brief history of the NEA Sorption Project, beginning with the meeting
in Interlaken in 1991. He outlined the objectives of Phases I and ll, and briefly discussed the

anticipated outcomes from the workshop.

Session 1 was chaired by James Davis (U.S. Geological Survey) and provided a summary of
the test cases and results from the Phase Il modeling study. Dr. Davis described the two main
modeling approaches employed during Phase II: (i) the “bottom-up” component additivity (CA)
approach that is a more complete representation of the mineral-radionuclide-water system, but
requires much more parameterization, and (ji) the “top-down” generalized composite (GC) -
model that is mathematically simpler and can be used to model a narrower range of relevant
field conditions. He noted some of the difficulties encountered by some of the modeling teams,
such as inconsistent use of model parameters. He also noted several key advances in the -
application of TSMs, including the development of the internally consistent NEA

" thermodynamic database.

Tim Payne (ANSTO Australia) provided a summary of findings from the first three test cases for
sorption on single, simple end-member oxide minerals (Fe-oxide, quartz, and alumina). For
these systems, the review teams selected surface complexation TSMs, both with and without
electrostatic double layers. Overall, the findings demonstrated that the different TSMs were
capable of modeling the observed sorption behavior as a function of chemistry, provided they
were used in a consistent manner. In general, the identification of key chemical parameters and
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' éeﬂing up the models to address these parameters are more important for modeling results than
- the choice of a specific model.. Most modeling groups chose chemically plausible surface

species, but there is only limited independent information [e.g., Extended X-Ray Absorption Fine
Structure (EXAFS) spectroscopy] to confirm the existence of a given surface species. For this
reason, the sets of surface reactions selected by individual teams were quite different in some
cases. Dr. Payne also covered two test cases for sorption on complex materials, noting that
although none of the teams for these test cases used either a pure GC or CA approach, the
models that were based on the GC approach were generally more successful at reproducing
observed sorption behavior than those teams that used a CA modeling approach

Michael Ochs (BMG Engineering Ltd., Switzerland) described the results of two test cases that

addressed sorption on more complicated aluminosilicate clays (Ni and Np sorption on smectite).
He pointed out that the most successful modeling approaches were those that made use of the -
information provided in the test cases, including isotherm data and sorption data as a function of.
pH. He stressed that not considering the complete range in experimental data may lead to
models that leave out key sorption processes. For example, he noted that in some cases,
ternary surface complexes involving carbonate improve the model results at higher pH, but
there is a general lack of experimental data over broad enough ranges in chemical conditions to

fully evaluate these effects.

The results of the Phase Il modeling study have been compiled in a report entitied, NEA-

_Sorption Project Phase ll: Interpretation and Prediction of Radionuclide Sorption onto

Substrates Relevant for Radioactive Waste Disposal Using Thermodynamic Sorption Models.
This report was published by NEA during the summer of 2005 and may be purchased through

the NEA website <www.nea.fr>.

Day 1 (October 10, 2005), Session Il

Session ll, Part I. During the first part of Session Il, presentations focused on developing TSM
approaches for complex materials. David Turner (CNWRA) presented a talk focusing on

-planning and conducting sorption experiments to identify key geochemical parameters (pH,

Pcoz: @nd mineral surface area) that influence actinide sorption behavior for single end-member
mineral systems, and developing TSMs that account for these effects. Michael Ochs presented
modeling considerations for complex bentonite materials. Compacted bentonites are proposed
as backfill in many repository programs. These materials have special challenges because of
uncertainties in porewater chemistry at high densities. James Davis (U.S. Geological Survey)
presented sorption modeling results from the remediated uranium mill tailings site in Naturita,
Colorado. This research has been funded by the NRC RES and has provided insights on
applying the nonelectrostatic GC approach to simulate uranium sorption and transport at a field
scale of several kilometers. Uranium sorption experiments with natural materials have focused
on relatively narrow ranges in pH and P, that are relevant to the geochemical conditions at the .
site. A simplified GC approach with two surface reactions and three site types resulted in good
simulations of the experimental data over a range in uranium concentrations. :

Session Il, Part Il. During the second part of Session ll, presentations focused on determining
the parameters necessary for the application of TSMs. These included presentations on a
Monte Carlo approach used to determine surface protolysis constants (Tim Heath, SERCO
Assurance, United Kingdom) that can be used to identify both sensitive and insensitive
parameters for describing the mineral-water interface. Johannes Litzenkirchen (Karlsruhe,
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Germany) provided an overview of potentiometric titration data, with a particular emphasis on
Ppotential experimental artifacts that need to be considered in evaluating data quality for model
parameterization. Tim Payne and Vinzenz Brendler (Rossendorf Research Center, Germany)
presented an overview of model reliability and defensibilty of modeling results. They focused on
evaluating the correctness of the model with regard to physical and chemical terms, and the
need to evaluate the accuracy .of model predictions through blind tests. They also discussed
the electrostatic surface complexation model parameter database developed at Rossendorf.
The RES®-T database provides a compilation of model-specific parameters for a large number
of chemical-mineral systems. It contains information on different surface complexation models
for the sorption of both radionuclides and non-radionuclide elements, and provides a good initial
source of data. Dr. Brendler noted that the database is a compilation only; the next step will be
to evaluate the adequacy of the parameters in the database for broader applications.

Day 2 (October 11, 2005), Session 1l

Session lll, Part . The second day of the workshop began with an overview by Scott Altmann
(ANDRA, France) focused on how sorption information is used in performance assessment, with
specific examples from different national programs. He indicated that, depending on the site
and the chemical system under consideration, both the GC and CA approaches should be
maintained as possible tools, because the strengths of each approach are applicable to different
aspects of sorption modeling. He also noted that, based on the presentations from the previous
day, the participants in the meeting are close to being able to write procedural gundellnes for

how to employ TSMs in performance assessment.

The first presentation of Session Il was from Eric Giffault (ANDRA, France) on the selection of
sorption coefficients (K;s) for bentonite systems. Typical uses of TSMs to support performance
assessment include developing an understanding of phenomena that control radionuclide
sorption under site-specific conditions, estimates of the effects of trace minerals (e.g., calcite,
Fe-oxide) on sorption behavior, confidence building for performance assessment parameter
'values, evaluating parameter sensitivity to chemical and physical conditions, and an '
investigation of the effects of temperature on sorption. He also summarized the current TSM
characteristics that limit their application in performance assessment, including data ’
sparseness, use of different modeling conventions, and the gap with regard to

multicomponent systems.

Patrik Sellin (SKB, Sweden) gave an overview of the Swedish SR-Can safety assessment for
building and constructing an encapsulation plant. His presentation focused on modeling
radionuclide migration through a compacted bentonite buffer. Basic sorption coefficient
information is taken from batch experiments with MX-80 montmorillonite (smectite), with
diffusivity measurements from tritiated water.* The discussion of effective diffusivities focused on
monovalent (Cs*) and divalent (Ra®*, Sr**) species, where the dominant sorption process is

" modeled as ion exchange with the clay fraction in the bentonite. The uncertainties are handled
using probability density functions (pdfs) based on expert judgement. A sensitivity analysis
showed that doses are generally sensitive to sorption (expressed as K;), especially for
plutonium. One interesting outcome is that the assumption of no retardation for Ra-226 is not .
conservative. A conceptual model where Ra-226 is not sorbed flushes the contaminant through
the system; where sorption is assumed (i.e., K;>0), Ra-226 is retained in the system and the
calculated dose increases because of radioactive decay into Rn-222. :



Anna Diercx(ONDRAFINIRAS. Belgium) presented the current 'status and future plans for

- performance assessment in the case of the Boom Clay proposed as a repository host formation.
She also focused on several potential sources of uncertainty in sorption models, including
experimental uncertainty, conceptual model uncertainty, and errors atiributable to data transfer
(scaling). She noted a limited application of TSM approaches to support K, selections for a
‘subset of key radionuclides. She identified the need for high quality data to support TSM model
development, demonstrations of scaling to the repository scale, and a critically reviewed TSM

database similar to the NEA thermodynamic database project.

Bernhard Schwyn (NAGRA, Switzerland) presented an overview of the sorption databases used
for the Swiss safety assessment for the Opalinus Clay site. In general, for compacted bentonite
buffers, sorption information is scaled from TSM models to reference conditions through a
series of conversion factors. These conversion factors include cation-exchange capacity, pH,
and aqueous speciation. This approach is only applied to a subset of radionuclides of interest,
with the other K, distributions based on expert judgement and chemical analogs.

David Turner (CNWRA) presented a summary of the evolution of the use of TSMs to support
TPA code development. These include parameter distribution support through the simulation of
sorption in regional groundwaters. A subsequent refinement through the use of K, response
surfaces is the current representation of actinide sorption in the TPA code. With this access
port into the TPA code, sorption TSMs can now be further refi ned off line and the information

fed back into the performance assessment calculations.

Les Knight (Nirex, United Kingdom) discussed the use of expert elicitation to develop sorption
and solubility parameter distributions. Almost 300 elicitations were conducted using a formal
process, but many of them were conducted more than 10 years ago. The information used by
the experts to develop the distributions is not well preserved, and Nlrex is begmmng the process

of updating prior elicitations.

James Davis (U.S. Geological Survey) presented the development of reactive tranSport models
. for the Naturita uranium mill tailings site. One of the main results of this work is that it highlights
the importance of capturing the spatial and temporal variability of site geochemistry and the

subsequent effects on sorption behavior.

Hans Wanner (HSK), Bo Stromberg (SKI), and Budhi Sagar (CNWRA) each spoke briefly on the
role of TSMs in regulatory reviews. They emphasuzed that any analysis that helped build
confidence in models was helpful to regulatory reviews. The TSMs discussed in this workshop,
when properly used, together with other information, could enhance the confidence in the K,

values used in performance assessment.

Day 2, Closeout Discussion

The workshop ended with an extended discussion of the usefulness of the results from the |
‘Phase Il modeling studies, and proposals for the next step in the NEA Sorption Project.

One general comment was that the parlidipants in the Phase Il modeling exercise should have
been more constrained in setting up their models. There were 18 different modeling teams, and
they chose a number of wndely different approaches to model development. In addition, the



modeling teams generally did not make extensive use of spectroscopic information, and tended
to use a hybrid rather than a pure GC or CA approach to modeling complex matenals

In general, however, participants in the meeting were encouraged by the progress made in the
development of thermodynamic sorption models since the inception of the NEA Sorption Project
in 1991, and particularly since the Phase | organizational meeting in 1997. There was a belief
that while sorption models are not yet at the same level as aqueous thermodynamics, the
participants in the sorption project have identified several key geochemical parameters that
exert the most control on radionuclide sorption, and are focusing modeling efforts on what is
most important to simulating sorption behavior. In addition, this workshop was distinctive in the
involvement of performance assessment experts to explore potential ways to transfer the results
from detailed process modeling to performance assessment. '

During the discussion, some participants stressed the need to emphasize transparent and
traceable sorption modeling approaches that are accessible to stakeholders and increase public .
confidence in waste management decisions. A key part of this effort should focus on
establishing a solid scientific basis for all modeling decisions that is understandable and
generally accepted by the scientific community. Particular emphasis was placed on using
sorption models that “make chemical sense.” One means of enhancing the realism of TSMs is
to use spectroscopic information to constrain the selection of surface complexes in the models.
Improvements in analytical techniques are bringing this information to the point where it can be
applied in more relevant solution chemistries, especially with regard to more drlute

radionuclide solutions. .

Discussions of potential Phase lll follow-up activities included (i) preparing a guidance
document that would provide instructions for model setup, (ii) holding a workshop on TSM
development and applications, (iii) reviewing available spectroscopic information to constrain.
surface reactions, and (iv) developing a sorption parameter database through a focused effort
' similarto the NEA Thermochemical Database Project for aqueous speciation. .

Eendmg ActlonsIPIanned Next Steps for NRC

. The participants in the meeting expressed general agreement for a Phase I to follow-up the
2005 NEA Sorption Workshop. Although the exact nature of the tasks to be proposed by the

workshop organizing committee has not been determined, the NRC will participate in

discussions of any proposed activities and consider contlnumg its participation in this

international workmg group.
Points for Commission Consideration or Items of Interest

Thermodynamic sorption models are more mature now and have been used in a variety of ways
" to support radionuclide migration abstractions in performance assessment. These advances in
modeling environmental systems are also beginning to be applied to decommissioning problems
and other analytical situations where subsurface contamination is found. NRC has been a
strong supporter of the development and use of these models and should consider continuing

this support in the future. No Commission action is required.
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WORKSHOP AIMS

The goals of the workshop are to:

e provide an overview and illustration of the main project results with emphasis on merits and
limitations of thermodynamic sorption models (TSMs) and recommendations on their use;

s share ideas and stimulate discussion on the best use and practical implementation of “top-
down” and “bottom-up” TSM approaches for PA-relevant materials of different complexity;

e achieve a clear picture of the 1mportance of uncertainty in K4 for various performance

assessments, of the potential of TSMs for strengthening the respective safety cases, and of the
corresponding present and plausible future needs for TSM-based quantlﬁcatlon of

rachonuchde sorption.
WORKSHOP STRUCTURE
‘The workshop is organised into the following main sessions:
e SessionI: _ Key results of the NEA Sorption Project, Phase II;
e Session IT: Thermodynamic sorption model (TSM) approaches for complex materials; -
e  Session III: Implementation of TSMs in PA programmes, present status, future plans,
~ “challenges & needs. _

Annex 1 presents the final agenda of the workshop.

WORKSHOP CHAIRPERSONS

During the sessions, the work of the chairperson will be to introduce speakers, keep the session on
schedule, keep in mind the objectives of the workshop, and motivate participants for discussion.

PRACTICAL INF ORMATION/ORGANISATION

The workshop is an NEA workshop and organised in the framework of the OECD Nuclear Energy
Agency, Sorptlon Project. .

The OECD/NEA is kindly hosting the workshop at Issy—]es—Moulmeaux France on 10 and 11
October 2005. ' . .

PARTICIPATION

Participation in the workshop is limited to approximately 50 persons.
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WORKING LANGUAGE
English will be the working language of the workshop.

ORAL PRESENTATIONS

Presenters are requested to provide an electronic version of their oral presentations in advance of
the workshop to the NEA Secretariat (Katia-Karina Le Bot, Katia-Karina.lebot@oecd.org with

copy to Sylvie Voinis, sylvie.voinis@oecd.org).

REPORTING

The workshop will be reported in the form of a short report consisting of a short summary of main
findings (about 5 pages), the agenda of the workshop and the list of participants.

LOCAL ARRANGEMENTS
The workshop will take place on 7'h floor at NEA HQ in Issy-les-Moulmeaux France.

Please look at: http://www.nea. fr/html/genera]/nea—access html

Accommodation
Please look at [ http://www.nea. fr/html/general/hotels html ] to get a list of hotels near the NEA.
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Day 1 10 October 2005

09:00 9:30

09:30-10:30

10:30-11:00
41:00-12:30

12:30-14:00

14:00-15:00

15:30-16:00

- 16:00-18:00

18:00

Introduction

Welcome, purpose and topics of workshop
Overview of Sorption Project Phase |1 & 1l
Sesslon I: Key results from Phase Il

e Complexity of PA-relevant substrates and
relevance for sorption models

¢ Key results and assessment of sorption models

¢ Key issues in the consistent application of
thermodynamic sorption models (TSMs)

» Management of uncertainty in K4
« Recommendations for TSM approaches

Coffee break
Session I, cont.
Lunch

Session lI: Thermodynamic sorption model (TSM)
approaches for complex materials

Part I: Introduction and examples
« Introduction to the session
¢ Examples: '

o Single minerals in clay/tuff systems

o Bentonite .
o - Sediments, weathered rock/fracture filling

Coffee break

Session ll, cont.

Part lI: Application of thermodynamic sorption
models: strengths and limitations of "top-down" and
"bottom-up” approaches, practical issues

"o Introduction: Different models for different tasks
- » Model parameters (fitted, other sources,
chemical plausibility), data needs/bases, TDB
¢ Practical usefulness and scientific defensibility
« Application to intact systems, link with transport
Closing of sessions | and i

M.Askarieh, S.Voinis

Chair: M. Askarieh
J. Davis, M. Ochs,

T. Payne

Chair: M. Askarieh

Chair: S Altmann

S. Altmann

D. Turmer
M. Ochs
J. Davis

Chair: S. Altmann

M. Ochs

J. Davis, T. Heath,
J.Ldtzenkirchen

T. Payne, V. Brendler
J. Davis, M. Ochs
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Day 2 11 October 2005

09:00-10:30

10:30-11:00

11:00-12:00

12:00-13:30

13:30-15:00

15:00-15:30

15:30-17:00'
B - Criticalfless critical issues for using TSMs in PA
‘¢ Foreseeable requirements for successful future

17:00-17:15

Session MlI: Implementation of TSMs in PA
programmes, present status, future plans &

challenges, needs

Summary of Day 1, outiook on Day 2

Presentations and detalled discussions:

Selection of Ky for PA as a function of (evolving)
conditions: Examples and viewpoints of PA and
regulatory agencies

¢ Bentonite EBS

e Clayrock (Boom/Opalinus Clay)

Cofiee break -

Presentations and detalled discussions: cont.
s Near-surface formations/US sites

Lunch

Presentétions and detalled discussions: cont.

¢ Crystalline rock/fractures
» Viewpoint of regulators

Coffee break

Sesslon llk: Discussion .

. TSM applications in PA
« Discussion of priorities for a possible Phase il

Closing of the session lll and workshop
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Chair: M. Randall

S. Altmann

" E. Giffaut, P.Sellin

A. Dierckx/L. Wang™

- B. Schwyn

‘D. Tumer, J. Davis

L. Knight

H. Wanner, B. Sagar,
B. Stromberg

Chair: P. Hernan

Panel: M. Askarieh, S. .
Altmann, J. Bruno, J.
Davis, A. Dierckx, , P.
Larue, M. Hakanen,
M. Ochs, S.Voinis

M. Askarieh




ATTACHMENT B



OECD Nuclear Energy Agency

Friday, 30 September 2005

SORPTION Project Phase II - Workshop 10 11 October 05
Pamclpant List

AUSTRALIA
Dr T.E. PAYNE
Environmental Cbemist
ANSTO
Private mail bag 1
MENAI NSW 2234

BELGIUM
Dr Ann DIERCKX
NIRAS/ONDRAF
Avenue des Arts 14
BE-1210 Bruxelles

Mr. Norbert MAES
SCK/CEN
Boeretang, 200 -
2400 Mol

Mr. Lian WANG
SCK/CEN '
Boeretang 200

. B-2400 Mol .

CZECH REPUBLIC
Ms Sona KONOPASKOVA
‘Radioactive Waste Repository Authority
Dlazdena 6
110 00 Praha 1

‘Mr. Dusan VOPALKA

Czech Technical University in Prague
Faculty of Nuclear Sciences

- and Physical Engineering

Dept. of Nuclear Chemistry

Brehova 7, CZ-115 19 Praha 1

FINLAND
Mr. Martti HAKANEN
Dept. of Radiochemistry
University of Helsinki
Unioninkatu 35
SF-00170 Helsinki

Tel: +612 9717 3118
Fax: +61 2 9717 9286
Em!: tep@ansto.gov.au

Tel: 432221210 45
Fax: +32 2 2818 51 65
Eml: a.dierckx@nirond.be

Tel: +32 14 33 32 35
Fax: +32 14333553
Eml: nmaes@sckcen.be

Tel: +32 (14) 3332 36
Fax: +32 (14) 33 35 53
Eml: lwang@sckcen.be

Tel: +420 2 21 42 1518
Fax: +420 2 21 42 1544

Eml: konopaskova@rawra.cz

Tel: +420 224 358 206
Fax: +420 222 320 861

Eml: dusan.vopalka@fjfi.cvut.cz

Tel: +358 (9) 191 40135
Fax: +358 (9) 191 40121

Eml: martti.hakanen@helsinki.fi



Dr. Ulla VUORINEN
VTT Processes

PO BOX 1608 '
FIN-02044 VTT Espoo

FRANCE
Mr. Scott ALTMANN
ANDRA DS/HG
Parc de la Croix Blanche
1-7, rue Jean Monnet

F-92298 Chatepay-Malabry CEDEX

Dr Eric GAUCHER

BRGM Research Division
EPV/DES Dechets et Stockage
3 avenue Claude Guillemin
BP 6009

45060 Orleans Cedex 2

* Dr. Eric GIFFAUT
ANDRA .
Parc de la Croix Blanche

1/7 rue Jean Monnet
F-92290 Chatenay Malabry

Mr. Nicolas MARMIER

Université de Nice Sophia Antipolis

Faculté des Sciences

Laboratoire de Radiochimie et de Radoncologle

. 28 avenue Valrose
06108 Nice CEDEX 2

Dr. Valerie MOULIN

Project Manager
CEA, Nuclear Energy va:s:on

DDIN/MR
Bat 121, P307
91191 Gif-sur Yvette Cedex

Dr Claude MUSIKAS
5 av. Moissan
91440 Bures-sur-Yvette

GERMANY
Dr. Vinzenz BRENDLER

Research Center Rossendorfe.V.

Institute of Radiochemistry
P.O. Box 510119
D-01314 Dresden

Tel: +358 (9) 456 6389
Fax: +358 (9) 456 6390
Eml: ulla.vuorinen@vtt.fi

* Tel: +33 (1) 46 11 84 81

Fax: +33 (1) 46 11 84 40
Eml: scott.altmann@andra.fr

Tel: +33 (0)2 3864 3573

- Fax: +33 (0)2 3864 3062

Eml: e.gaucher@brgm. fr

Tel: +33 (0)1 46 11 82 02

-Fax: +33 (0)1 46 11 84 08

Eml: eric.giffaut@andra.fr

Tel: +33 04 92 07 63 72
Fax: +33 04 92 07 63 64
Eml: marmier@unice.fr

Tel: +33 01 69 08 32 52
Fax: +33 01 69 08 58 91

- Eml: valerie.moulin@cea.fr

Tel: +33 01 69 86 19 80
Fax: +33 01 69 86 19 80
Eml: claude.musikas@wanadoo.fr

Tel: +49 3 512 60 24 30
Fax: +49 3 51 260 35 53
Eml: brendler@fz-rossendorf.de



‘Mr. Klaus FISCHER-APPELT
Gesellschaft fur Anlagen-

und Reaktorsicherneit mbh (GRS)
Schwertnergasse 1

50667 Koln

Dr. Horst-Juergen HERBERT

Gesellschaft fuer Anlagen und
Reaktorsicherheit (GRS) mbH

Bereich Endlagersicherheitsforschung

Theodor Heuss Strasse 4

D-38122 Braunschweig

Mr. Peter Jirgen LARUE
Gesellschaft filr Anlagen-

und Reaktorsichereit(GRS) mbH
Schwertnergasse 1

D-50667 Koln

Dr. Ulrich NOSECK
GRS mbH _
Theodor-Heuss-Str. 4
38122 Braunschweig

Dr. Juergen WOLLRATH

Bundesamt fiir Strahlenschutz(BfS)
Federal Office for Radiation Protccuon
Postfach 10 01 49

D-38201 Salzgitter

JAPAN
Mr. Katsuhiko ISHIGURO

Nuclear Waste Managemnt Organization (NUMO)-

Mita NN bldg. 1-23 Shiba
4-Chome Minato-ku ’
Tokyo 108-0014

Mr. Yoshxm: SEIDA

Institute of Research and Innovatlon
lZOlTakada Kashiwa

277-0861 Japan

Dr Kazunori SUZUK1
Institute of Research and Innovation

1201 Takada,
277-0861 Kashiwa

Dr. Hiroyuki UMEKI

Chief Senior Scientist

Nuclear Cycle Backend Division

Japan Nuclear Cycle Development Institute (JNC)
Shinsei-Bank Bldg, 2-1-8 Uchisaiwaicho
‘Chiyoda-ku, Tokyo 100-8577

Tel: +49 221 2068 768
Fax: +49 221 2068 939
Eml: klaus.fischer-appelt@grs.de

"Tel: +49 (531) 8012 250

Fax: +49 (531) 8012 200

Eml: her@grs.de . -

Tel: +49 0 221 2068 791
Fax: +49 0221 2068 939
Eml: peter-juergen:larue@grs.de

Tel: +49(0)531 8012 247
Fax: +49(0)531 8012 200
Eml: Ulrich.Noseck@grs.de

Tel: +49 1888 333 1964
Fax: +49 1888 333 1605
Eml: JWollrath@BfS.de

Tel: +81-3-4513-1503
Fax: +81-3-4513-1599
Eml: kishiguro@numo.or.jp

* Tel: +81-4-7144-8845

Fax: +81-4-7144-7602
Eml: seida@iri.or.jp

Tel: +81-4-7144-8845
Fax: +81-4-7144-7602
Eml: k-suzuki@iri.or.jp

Tel: +81 3 4513 1512
Fax: +81 3 4513 1599
Eml: umeki.hiroyuki@jnc.go.jp



SPA]N
© Mr. Jesus ALONSO
ENRESA
Calle Emilio Vargas, 7
E-28043 Madrid -

Dr. Jordi BRUNO
ENVIROS Spain SL
Paseo de Rubi, 29-31
E-08197 Valldoreix

Mr. Pedro HERNAN -
Project Manager
ENRESA »
Emilio Vargas 7
E-28043 Madrid

Dr Javier SAMPER
University of A Corufia
Escuela de Caminos
Campus de Elviqa s/n
A Coruna 15192

SWEDEN .

Mrs. Maria MALMSTROM

Royal Institut of Technology (KTH) .
- Industrial Ecology

Tekniknngen 34

100 44 Stockholm

Mr. Patrik SELLIN

Swedish Nuclear Fuel & Waste Management Co.(SKB)

Box 5864
S-102 40 Stockholm

Dr. Bo STROMBERG

Office of Nuclear Waste

Swedish Nuclear Power Inspectorate (SKI)
S-10658 Stockholm

SWITZERLAND
Dr Johannes LUTZENK]RCHEN
INE-FZK
PO Box 3640
76021 Karlsruhe

Dr. Michael OCHS

BMG Engineering Ltd.
Ifangstrasse 11

CH-8952 Schlieren-Ziirich

‘Tel: +34 91 566 8108

Fax: +34 91 566 8165
Eml: jald@enresa.es

Tel: +34 935 830 500
Fax: +34 935 890 091
Eml: jbruno@enviros.biz

Tel: +34 91 5668192
Fax: +34 91 5668165

Eml: pher@enresa.es

Tel: +34981167000
Fax: +34981167170
Eml: jsc@iccp.udc.es

Tel: +46 8 790 8745
Fax: +46 8 7905034
Eml: mahnsl_ro@ket.kth.se

Tel: +46 8 459 8522
Fax: +46 8 662 4974
Eml: patrik.sellin@skb.se

“Tel: +46 8 698 8485

Fax: +46 8 661 9086
Eml: bo.stromberg@ski.se

© Tel: +41 +49 7247 82 40 23

Fax:
Eml: johannes@ine.fzk.de

Tel: +41 173292 83
Fax: +41 1730 66 22
Eml: michael.ochs@bmgeng.ch



Dr. Bernhard SCHWYN
NAGRA

Hardstrasse 73

CH-5430 Wettingen

Dr. Hans WANNER

Waste Management Section

Swiss Federal Nuclear Safety
Inspectorate (HSK)

CH-5232 Villigen

UNITED KINGDOM
Dr. Mehdi ASKARIEH
United Kingdom Nirex Limited
Curie Avenue
Harwell, Didcot
Oxfordshire OX11 ORH

Mr. Tim HEATH

Serco Assurance

Building 150

Harwell International Business Centre
Didcot :
Oxfordshire

Mr. John Leslie KNIGHT
Nirex Ltd. _

Curie Ave, Didicot '
OXon OX11 ORH

Dr. Matthew RANDALL
British Nuclear Fuels plc
Consultancy Services
Rutherford House

Risley, Warrington, WA3 6AS

UNITED STATES OF AMERICA
Dr. James A. DAVIS
U.S. Geological Survey
M.S. 465
345 Middlefield Rd.
Menlo Park, CA 94025

Mr. William OTT

US NUCLEAR REGULATORY COMMISSION

MS T9C34
11545 Rockville Pike
Rockville, MD 20852

Dr. Budhi SAGAR

CNWRA - Southwest Research
Institute, CNWRA

"Post Office Drawer 28510

Tel: +41 56 437 1231
Fax: +41 56 437 1317

Eml: bernhard.schwyn@nagra.ch

Tel: +41(56) 310 3868
Fax: +41(56) 310 3907
Eml: hans.wanner@hsk.ch .

Tel: +44 (1235) 825 403
Fax: +44 (1235) 820 560

"~ Eml: mehdi.askarieh@nirex.co.ilk

Tel: +44 1635 280411
Fax: +44 1635 280305
Eml: tim.heath@sercoassurance.com

Tel: +44 1235 825 447
Fax: +44 1235 820 560
Eml: les.knight@nirex.co.uk

Tel: +44 1925 832922
Fax: +44 1925 833267
Eml: matthew.randall@bnfl.com

Tel: +1 (650) 329 4484
Fax: +1 (650) 329 4327
Eml: jadavis@usgs.gov .

Tel: +1 301 415 6210
Fax: +1 301 415 5385
. Eml: WRO1@NRC.GOV

Tel: +1-210-522-5252
Fax: +1-210-522-5155
Eml: bsagar@swri.org



6220 Culebra Road
San Antonio, TX 78238

Dr. David R. TURNER
Center for Nuclear Waste
Regulatory Analyses
Southwest Research Institute

6220 Culebra Road

San Antonio, TX 78238-5166

Dr. Abraham E. VAN LUIK

U.S. Department of Energy

Office of Repository Development
1551 Hillshire Drive

Las Vegas, NV 89134

International Organisations

Ms. Sylvie VOINIS

OECD/NEA

Radiation Protection and Radioactive
Waste management Division

12, Boulevard des Iles

92130 Issy-les-Moulineaux

Tel: +1 210 522 2139
Fax: +1 210 522 6081
Eml: dturner@swri.org

Tel: +1 (702) 794-1424
Fax: +1 (702) 794-1435
Eml: abe_vanluik@notes.ymp.gov

Tel: +33(0)145241049
Fax: +33 (0)1 45241145

Eml: sylvie.voinis@oecd.org



pagIsseou n

MMY/VIN

(S00TNOLLIYOS

usnduy 10 - ysyduy

Unclassified - NEA/RWM/SORPTION(2005)2

Organisation de Coopération et de Développement Economigues
Organisation for Economic Co-operation and Development

English - Or. English

NUCLEAR ENERGY AGENCY
RADIOACTIVE WASTE MANAGEMENT COM]VH'I'I'EE

Sorption Project

Workshop on Sorption: Conclusion of NEA Sorption Project Phase II and Status Analysis of Sorption
Modelling for PA . )

Final Programme

- 10-11 October 2005

NEA HQ
Issy-les-Moulmeaux, France

Document complet disponible sur OLIS dans son format d'origine
Complete document available on OLIS fn its original format



2

" Forschungszentrum
Rossendorf -

Dr. Vinzenz Brendler

Institut for Radiochemie
Leiter Abteilung Migration

Postfach 510119 = 01314 Dresden

Tel. +49 351 260 - 2430 * Fax+49 351 260 - 3553
v.brendler@fz-rossendorf.de
http://www.fz-rossendorf.de



