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OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT (OCRWM)
PARTICIPATION IN MEETINGS AND ACTIVITIES OF THE

COORDINATING GROUP FOR SITE EVALUATION AND DESIGN OF
EXPERIMENTS (SEDE)

and the

PEFORMANCE ASSESSMENT ADVISORYX GROUP W-AAG)

Meetings Attended:

Seventh Meeting of the Coordinating Group for Site Evaluation and Design of Experiments
(SEDE)

Organization for Economic Cooperation
and Development/Nuclear Energy Agency

(OECD/NEA)
October 21-22, 1996

Paris, France

Twelfth Meeting of the Performance Assessment Advisory Group PAAG)
OECD/NEA

October 24-25, 1995
Paris, France

PAAG/SEDE Joint Topical Session on the Role of the Geosphere in
Inaed Performance Assessments

OECD/NEA
October 23, 1996

Paris, France

Travelers:

Robert A. Levich and Abraham Van Luik
Yucca Mountain Site Characterization Office

Office of Civilian Radioactive Waste Management
U.S. Department of Energy

1551 Hillshire Drive, Suite A
Las Vegas, Nevada 89134
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SUMMARY

DATE OF REPORT

INTERNATIONAL
TRAVELERS

November 20, 1996

Abraham Van Luik (Meetings 3 and 4, see below)
Yucca Mountain Site Characterization Office
Office of Civilian Radioactive Waste Management
U.S. Department of Energy (DOE)
1551 Hillshire Drive, Suite A
Las Vegas, NV 89134
Phone (702) 794-1424; Fax (702) 794-1350

Robert A. Levich (Meetings 1, 2, 3 and 4)
Yucca Mountain Site Characterization Office
Office of Civilian Radioactive Waste Management
U.S. Department of Energy (DOE)
1551 Hillshire Drive, Suite A
Las Vegas, NV 89134
Phone (702) 794-5449; Fax (702) 794-5559

OTHER U.S. DOE
TRAVELERS

(SUBMITTING
SEPARATE TRIP
REPORTS)

For the DOE/EM Waste Isolation Pilot Plant (WIPP):

George Basabilvaso (Meetings 2, 3 and 4)
U. S. Department of Energy (EM)
Waste Isolation Pilot Plant (WIPP) Project
P.O. Box 3090
Carlsbad, NM 88221
Phone (505) 234-7488; Fax (505) 234-7430

Rip Anderson (Meetings 3 and 4)
Waste Isolation Pilot Plant (WIPP) Project
Sandia National Laboratories (SNL)
P. 0. Box 5800, MS-1328
Albuquerque, NM 87185-1328
Phone (505) 848-0692; Fax (505) 848-0705

Allen Lappin (Meetings 2, 3 and 4)
Sandia National Laboratories (SNL)
P. 0. Box 5800, MS 1324
Albuquerque, NM 87185-1324
Phone (505) 848-0782; Fax (505) 848-0605
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For the U.S. Nuclear regulatory Commission:

Budhi Sagar (Meetings 3 and 4)
Center for Nuclear Waste Regulatory Analysis
Southwest Research Institute
P.O. Drawer 28510
6220 Culebra Rd.
San Antonio, TX 78238
Phone (210) 522-5525; Fax (210) 522-5155

MEETINGS: 1. Meeting with Philippe Lalieux of NEA Secretariat at the Nuclear
Energy Agency (NEA) at the Le Seine-St. Germain Building in
Issy-les-Moulineaux to discuss, review and rewrite SEDE
Proposal on Two Phase flow and gas migration.

2. Seventh Meeting of the Site Evaluation and Design of
- ~Experiments (SEWE Grou

Organization for Economic Cooperation and
Development/Nuclear Energy Agency (OECD/NEA)
21-22 October 1996, Paris, France

3. Twelfth Performance Assessment Advisory Group (PAAG
Meeting, OECD/NEA, 24-25 October 1996, Paris, France

4. Performance Assessment Advisory Group (PAAG) & Site
Evaluation and Design of Experiments (SEDE) Group - Joint
Topical Session on the Role of the Geosphere in Integrated
Performance Assessments, OECD/NEA, 23 October 1996, Paris,
France

AUXILIARY DESTINATIONS

None

PURPOSE OF TRIPS

The DOE/RW travelers represented the site characterization and performance assessment
interests of the Yucca Mountain Site Characterization Project of the Office of Civilian
Radioactive Waste Management. The travelers participated in the SEDE, PAAG meetings and
the PAAG/SEDE Joint Topical Workshop to ensure that the work sponsored by the SEDE and
PAAG, and the recommendations made by the SEDE or PAAG to the Radioactive Waste
Management Committee of the OECD/NEA, address U.S. concerns and needs in site
characterization and performance assessment to the full extent practical and appropriate.
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DESCRIPTION OF THEPERFORMANCEASSESSMENTADVISORY GROUP (PAAGJ

The Performance Assessment Advisory Group, or PAAG, is an advisory body reporting to the
Radioactive Waste Management Committee (RWMC) of the Organization for Economic
Cooperation and Development's Nuclear Energy Agency (OECD/NEA), based in Paris, France.
The PAAG was created to advise the RWMC with respect to performance assessment technical
activity needs. The PAAG, under the direction of the RWMC, sponsors and co-sponsors a
number of performance-assessment related activities. The RWMC, in turn, is a standing
Committee that guides the NEA's activities relating to radioactive waste management.

The PAAG Charter, approved by the RWMC assigns several Focus Areas to the PAAG:

* Fundamental Issues in Performance Assessment (Long Term Focus Areas)
* Specific Issues in Performance Assessments (Short Term Focus Areas)
* Generic Data (International Databases)
* Interfaces Between performance Assessment and

- Site Characterization
- Repository Design
- Licensing
- Pre- and Post-Closure Operation

The PAAG's Objectives, as described in the Charter, include:

* Exchange information between senior performance assessment experts from all OECD
member nation radioactive waste management programs and their regulators

* Identify and prioritize key performance assessment issues that need technical treatment
and that would benefit from international cooperation

* Explore possibility of gaining consensus on specific, key technical issues and define the
means and carry out specific programs for attaining such a consensus

* Seek advice from internal (within NEA) and external experts, groups and parties in pursuit
of objectives so that products are scientifically and programmatically integrated

* Document and communicate results of efforts

The PAAG Program of Work is also defined in the PAAG Charter and includes:

* Fundamental Issues in Performance Assessment
- Treatment of uncertainty
- Treatment of scenarios
- Alternative conceptual models and site data
- Model validation/confidence building
- Time frames for safety analyses and licensing
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* Specific Issues in Performance Assessment
- Integrated performance assessment intercomparison (IPAG, a group comparing

content and presentational aspects of 10 recent total system assessments)
- Model validation (INTRAVAL project; Alligator Rivers natural Analogue Project)
- Scenario Development (International FEPs Database; Human Intrusion program)
- Biosphere modeling (in coordination with BIOMOVS [IAEA])
- Conceptual Model Uncertainty (program of workshops)
- Probabilistic System Assessment tool development and evaluation (PSACOIN)

* Generic Data
- Geochemical and Sorption Databases (coordination of NEA project)
- Thermodynamic Database

PAAG Members includerepresentatives from the radioactive waste management implementing
organizations and regulatory authorities from twelve nations (fourteen counting observers) and
two international organizations in addition to the OECD/NEA.

DESCRIPTION OF THE COORDEA TING GROUP FOR SITE EVAL UA TION AND
DESIGN OFEXPERUDIENTS GFEDM

The Coordinating Group for Site Evaluation and Design of Experiments, or SEDE, is also an
advisory body reporting to the Radioactive Waste Management Committee (RWMC) of the
Organization for Economic Cooperation and Development's Nuclear Energy Agency
(OECD/NEA), based in Paris, France. The SEDE was created to advise the RWMC with respect
to technical activity needs relating to site characterization of sites for deep geologic disposal of
long lived radioactive wastes. The SEDE, under the direction of the RWMC, sponsors and co-
sponsors a number of site evaluation related activities. The RWMC, in turn, is a standing
Committee that guides the NEA's activities relating to radioactive waste management.

The SEDE Charter, approved by the RWMC assigns several Focus Areas to the SEDE:

* Underground Testing
* Geosphere Barrier in Safety Assessments
* Geosphere and Engineered Barrier Interface
* Use of Hypothesis Testing

The SEDE's Objectives, as described in the Charter, include:

* Exchange information between national site evaluation projects concerning data collection
methods, experimental designs, modelling and data interpretation

* Discuss problems of mutual concern and recommend and implement initiatives for
international cooperation to address these problems
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* Define process of site characterization leading to site evaluation and determination of site
suitability

The SEDE Program of Work is also defined in the SEDE Charter and includes:

* Underground Testing
* Geosphere Barrier

- Radionuclide Migration in Geological Formations
- Treatment of Uncertainties/Validation
- Long-term Evolution of Geosphere
- Groundwater Flow Characterization

* Geosphere/Engineered Barrier Interface
- Gas and Two-Phase Flow
- Excavation Disturbed Zone (EDZ)

* Hypothesis Testing
* Argillaceous Media
* Interfaces

- Joint SEDE/PAAG Symposia and Workshops
- GEOTRAP: Site Characterization/Modeling of radionuclide transport in

heterogeneous media

SEDE Members currently include the radioactive waste management implementing
organizations and regulatory authorities from fourteen nations (Belgium, Canada, Czech
Republic, Finland, France, Germany, Italy, Japan, Korea, Spain, Sweden, Switzerland, the
United Kingdom and the United States) and two international organizations (European Union
and International Atomic Energy Agency) in addition to the OECDINEA. Australia has attended
as an observer, and Mexico, the Netherlands and the Hungarian Republic are eligible to attend.

INRFACES BETEEEN SEDE AND PAAG

* Annual joint Core Group meetings between PAAG and SEDE Core Groups
* Joint PAAG/SEDE topical sessions and sponsorship of Workshops and Symposia
* The GEOTRAP program of work combining site characterization and modeling issues to

address issues in radionuclide transport in heterogeneous media
* NEA Activities in the field of Geochemistry, e.g., the Thermodynamic Database

(TDB) and the Forum on Sorption
* Gas and two-phase flow effects in the geosphere
* Validation/confidence building
* Definition of geosphere Features, Events and Processes and long-term geological

Scenarios
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NOTEWORTHYACHIEVEMENTS OFPAAGAND SEDE SPONSORED ACTTiES

The question arises: what does the U.S. program receive in return for its investment in
PAAG/SEDE participation. The answer is that there is a synergistic benefit from participation in
cooperative endeavors in which participants bring their experimental and modeling results, and
their expertise, to bear on common technical problems.

For example, it was the very early 1NTRACOIN and HYDROCOIN code comparison and
validation exercises that taught the performance assessment community that (1) the
understanding of the performance assessment analyst is more important than the choice of the
numerical code used to address a problem, and (2) when problems are well-constrained and
boundaries specified, modeling results using different tools but similar conceptualizations yield
comparable results. HYDROCOIN's experience with some early "validation" attempts showed
that the "v word" presented a more difficult problem then heretofore thought. This led to the 6
year, 2-phase INTRAVAL program that started out with high hopes of demonstrating an
approach to the validation of models, but ended up last year in its final report acknowledging that
validation, in the classical sense of observing a predicted outcome, is not possible given the large
spatial and long time scales of interest to performance assessment. Validation is a process of
confidence building, however, and much progress was made in demonstrating approaches to
showing that confidence may be had in models applied to specific problems. The INTRAVAL
program is finished, with the lessons learned now being incorporated into the new GEOTRAP
project that further addresses confidence building and evaluation through field tests and
experiments in radionuclide migration.

As is further discussed in this report under Item 11 of destination 3, the efforts in these NEA
projects have shown that there are things that can be, and should be, done to demonstrate a basis
for performance assessment modeling:

* Validity in the classical sense is not to be had, but showing a basis for having confidence
in the modeling is achievable

* Confidence (validity) in modeling are an essential internal quality of a performance
assessment, rather than some external stamp of approval

* Confidence is a global quality attributable to all parts of a performance assessment

* Confidence is a relative quality:

- Sufficient confidence is needed to go on to a next step
- Some assessment may be valid enough for a specific intended use

* Confidence/validity is a quality with different connotations for different audiences
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- There are cultural, legal and organizational differences between national programs
- There are differences in emphasis regarding the relative importance of modeling

features from system to system

The PAAG and SEDE include both regulators and implementers, which leads to frank
discussions of the technical issues and how they are expected to be addressed in a licensing
process. For example, the PAAG has led to a collaboration between the U.S. and Swedish
regulators on preparing a statement on validation. Some frank discussion of the text of this draft
document has taken place in the PAAG, including that this statement is still -even with its
reasonable tone-- too idealistic and expensive to implement. Whether these types of criticisms of
this particular draft document are fair or not is not the point here, the point is that there are few
arenas where this type of discussion can take place in such an open and frank manner.

There is a continuing need for the international community within the NEA, both regulators and
implementers, to have a consensus view on this issue of scientific accuracy and purity that could
be used by all national programs. The consensus view that the NEA is striving to document and
then proclaim may have elements such as:

* Balance is needed between the degree of confidence required and the commitment
(investment, risk)

* Confidence in performance assessment includes showing that the methodology is complete
in defining scenarios, and that processes are identified and ranked in a sensible way so that
emphasis, in terms of obtaining evidence wherewith to demonstrate confidence, will be
placed on the more important processes.

Without an international consensus, including both regulators and implementers, on such basic,
but pragmatic technical principles, the defense of a performance assessment calculation against
well respected scientific idealists would be immeasurably more difficult. At the same time, the
NEA coordinated programs of work continue to strive to increase national programs' awareness
of technical, experimental and modeling approaches that may be used to properly address
technical issues with an eye to assuring confidence in the work that is being done to assure that
public safety and health are being protected.

Finally, as may be seen by examining the items discussed in the meetings described in this
report, PAAG and SEDE activities cover many technical issues, few as complex as validation.
The track record of these two organizations in conducting one to three-year programs of work,
publishing the results, and moving on to other issues, is enviable. The management control
exercised by the PAAG and SEDE Core Groups in preventing studies and projects to be started,
or continued, when there is little hope or indication of meaningful progress, sets a commendable
example for national programs.
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The NEA through the PAAG and SEDE is responsible for development of the international
Thermochemical Database Project (TDB), which is the only qualified compilation of
thermodynamic data for the five radionuclides of greatest concern to performance of deep
geologic repositories for high-level and long-lived radioactive wastes: uranium, americium,
plutonium, neptunium and technetium.. Without this compilation, no national program would
have a verified database of thermodynamic data for radionuclides for process-level and total
systems performance models.

Many other PAAG and SEDE activities have made direct and cost-savings contribution to the
Yucca Mountain Project and the technical programs of national participants including the
Features, Events and Processes (FEP) Database and the Sorption Modeling Project for improving
confidence in predictions of sorption values in PA Models. The SEDE has begun a new
initiative on Gas Migration and Two-Phase Gas-Water Flow in the Geosphere, which will bring
direct international technical and scientific support to developing confidence in YMP's treatment
of the Unsaturated Zone at Yucca Mountain. This new international effort was initiated,
proposed to the SEDE and developed by Robert A. Levich, DOE/YMP's SEDE Representative.
recent initiative on
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TRIP REPORT

Summary Overview

The Paris based Organization for Economic Cooperation and Development/Nuclear Energy
Agency (OECD/NEA) has a Radioactive Waste Management Committee that oversees two
subgroups: (1) The Coordinating Group on Site Evaluation and Design of Experiments (SEDE)
and (2) The Performance Assessment Advisory Group (PAAG). The SEDE met October 21
through 23, 1996, and the PAAG met October 23 through 25, 1996. The date of 23 October was
a shared meeting, a joint PAAG/SEDE Topical Session.

The SEDE and PAAG meetings reviewed progress in their respective activities and made
recommendations for continuing activities and new initiatives supporting site evaluation and
performance assessment. The Joint Topical Session consisted of a reporting of results from the
PAAG's Integrated Performance Assessment Group's (IPAG's) work over the last two years.
IPAG compared ten recent system performance assessments in terms of purposes and technical
approaches. The joint topical session focused on the role of the geosphere in these integrated
performance assessments.

As will be discussed in some detail below, several U.S. actions need to be taken as a result of
these meetings, among them is the need for the DOE/RW to define its interest and potential role
in the joint SEDE/PAAG GEOTRAP project; the need for all U.S. participants to comment on
(1) the products and potential future work of IPAG, (2) on the future course of the NEA's
Thermodynamic Database (TDB) project, and (3) on the SEDEs proposed work on
characterizing and modeling two-phase flow. These and other actions are detailed in the meeting
descriptions that follow.

Summary of the Seventh Meeting of the OECDINEA Coordinating Group on
Site Evaluation and Design of Experiments (SEDE): October 21-22,1996, Paris, France.

Delegates attended from Australia, Belgium, Canada, the Czech Republic, Finland, France,
Germany, Japan, Korea, Spain, Sweden, Switzerland, the United Kingdom (UK), the U.S., the
European Community (EC), and the International Atomic Energy Agency (IAEA). U.S.
delegates were Robert Levich (DOE/RW), George Basabilvaso (DOE/EM), and Al Lappin
(Sandia National Laboratories for DOE/EM).

The SEDE chairman (UK) welcomed the delegates and thanked the U.S. DOE for hosting the 6th
SEDE meeting in Las Vegas, Nevada, in 1995.

Jean-Pierre Olivier and Philippe Lalieux of the NEA Secretariat reported on the 28th Session and
Bureau Meeting of the RWMC and the joint SEDEIPAAG Validation/Confidence Building
Project.
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Bertrand Ruegger of the NEA discussed the Features-Events-Processes (FEPs) Database and
recommended that a report be published and a core group be formed to maintain/develop
database activities. Dr. Ruegger also discussed the Sorption Modeling Project for improving
confidence in predictions of sorption values for performance assessment models. The
establishment of a forum was proposed to evaluate the usefulness of chemical models, to
demonstrate practical approaches, and to identify key technical questions.

Peter Airey of Australia's ANSTO discussed the status of the NEA- project on Analogue Studies
in the Alligator Rivers Region (ASARR) of Australia's Northern Territory. The U.S. NRC is a
participant in ASARR and its decade of predecessor activities, while DOE/YMP participated in
the Phase II of the Alligator Rivers Analogue Project (ARAP), then most recent of the
predecessor projects. ASARR addresses confidence in predictive models through characterizing
a geologically complex site, postulating conceptual models for the features and processes
observed at the site, and applying geosphere transport codes to quantify process-level
understanding of the migration of radionuclides from this ore body. The NRC interest in this
work is in part due to its involving radionuclide transport in both reducing and oxidizing
environments. NRC has contracted USGS staff from Menlo Park, CA to model surface
complexation at Koongara. The USGS is validating Surface Complexation Models for sorption
onto iron oxides and clays

There were two presentations on underground testing. Dr. Jean-Yves Boisson of France's IPSN
discussed IPSN's investigations of the hydrology of clays at the Tournemire Tunnel.
Dr. Yasuhisa Yusa from Japan's PNC discussed plans for an underground research laboratory in
granites covered by sedimentary rocks at PNC's Tono Geoscience Center near Toki City.

Cliff Davison of Canada's AECL presented the role of the geosphere in the Canadian
Environmental Impact Statement (EIS). He discussed the comments received from reviewers,
among whom were some questioning the data in the EIS in terms of its representativeness. He
also described the ongoing development of exclusionary technical siting criteria.

Alan Hooper, Chairman of the SEDE and representative from the United Kingdom's NIREX
discussed the first workshop of the SEDE/PAAG joint GEOTRAP project held in Cologne,
Germany in August. This Workshop concerned field tracer transport experiments. GEOTRAP is
a project devoted to radionuclide migration in heterogeneous geologic media, and is a forum for
dialogue between field investigators and modelers, regulators and implementers, and the
scientific community and program management.

The DOE/EM Waste Isolation Pilot Plant (WIPP) project is an active GEOTRAP participant.
DOE/RW's Yucca Mountain project did not attend the first GEOTRAP workshop, but is
considering participation in future workshops. The second GEOTRAP workshop will be held in
the spring of 1997, and will address the topic of modeling the effect of spatial variability.
Executive summaries of findings and status reports will follow each workshop. The first
workshop was discussed by a number of attendees. All comments were very complimentary.
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Philippe Lalieux of the NEA Secretariat and Bertus Haijtink of the European Commission (EC)
presented a joint NEA and EC proposal for the development of a Status Report on Gas Migration
and Two-Phase Gas-Water Flow in the Geosphere. This proposal includes flow in the
unsaturated zone and would be of direct benefit to the DOE/RW program at Yucca Mountain,
Nevada. The proposed activity is an expansion of the DOE/RW Yucca Mountain project
proposal presented at the SEDE meeting in 1995 and approved by the SEDE. At least 10
national programs gave immediate agreement to participate in this Project and others are to
indicate interest by November 9, 1996.

The SEDE Chairman, Alan Hooper described the PAAG/SEDE initiative on Validation and
Confidence Building. This proposal is broader than just model validation and model testing, as it
identifies themes of safety and reliability, and distinguishes between confidence evaluation and
confidence building. SEDE's contribution will be to show how site characterization activities
support the required process model testing and provide independent evidence of site suitability.
The first draft of the SEDE contribution will be issued in 1997 for review within the SEDE and
the PAAG.

Fritz Kautsky of SKI, Sweden discussed the April, 1996, Stockholm workshop on the impact of
climate changes and glaciation on rock stresses, groundwater flow, and hydrochemistry. Dr.
Kautsky suggested the establishment of a SEDE working group on climatic change. However,
following discussion, the SEDE did not feel that establishment of a working group was
appropriate at this time and suggested that this proposal should be first evaluated by national
programs and then resubmitted to the SEDE at a later date.

Robert Levich, DOE/YMP, USA suggested that the SEDE consider the issue of testing for
repository performance confirmation as a potential future topic. SEDE delegates discussed this
suggestion and decided that the DOE/RW work in planning for performance confirmation
monitoring and testing could be a technical presentation at a future SEDE meeting (SEDE
meetings include several sessions which address progress in a technical subject in some depth).

Future SEDE activities include a 1998 workshop on the excavation damage zone and a 1997
workshop on the use of hydrochemical information in testing models for groundwater flow and
transport. In conjunction with this 1997 SEDE meeting, there is also a proposal for a future joint
NEA(SEDE)/EC workshop on the use of fracture fillings as indicators of recent water
movements. The EC has sponsored research in this area that should be of interest to DOE/RW
since it is conceptually similar to ongoing work at Yucca Mountain.

The 8th Meeting of the SEDE in 1997 will be held near the Asp5 Hard Rock Laboratory in
Sweden, possibly at Oskarshamn. SEDE members will be informed of the actual date early in
1997. Presentations will include work at the Grimsel rock laboratory and test site in Switzerland,
UK plans for a rock-characterization facility near Sellafield, Cumbria, and the role of the
geosphere in the DOE/EM WIPP Performance assessment.
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Summary of the Twelfth Meeting of the OECDJNEA Performance Assessment Advisory
Group (PAAG), October 24 and 25, 1996, Paris, France.

Attendees represented the same national programs and international organizations reported for
the SEDE meeting (see above) with the following additions: Austria and Italy were represented,
and a Hungarian observer was introduced. U.S. PAAG delegates were: Abe Van Luik
(DOE/RW), George Basabilvaso (DOE/EM), Rip Anderson (Sandia, for DOE/EM), and Budhi
Sagar (CNWRA, for U.S. NRC). Two U.S. delegates to SEDE observed part or all of the PAAG
meeting: Robert Levich and Al Lappin.

Reports on NEA, RWMC, EC and IAEA activities were similar to those described for the SEDE
meeting, with the following items being emphasized from a performance assessment point of
view: 1) NEA documents on the concept of exposure (ICRP 46 implementation) and the
disposal of very low level waste may be of interest to national programs. 2) NEA documents on
the INTRAVAL and ASARR projects are now available. 3) the EC's Everest project, with
performance assessments of potential crystalline, salt and argillaceous sites is complete, and a
summary will be sent to PAAG members. 4) the IAEA's biosphere modeling project,
BIOMOVS II, is nearly complete, and the BIOMASS follow-on project is starting. Expressions
of interest are requested. 5) the joint French-Spanish "MICE" biosphere modeling project report
is available and recommended to PAAG members. 6) PAAG members are asked to use the
NEA's Features-Events-Processes (FEPs) database and to provide feedback to the NEA regarding
both its uses and its usefulness.

A number of action items resulted from this meeting: A) PAAG members need to comment on,
and indicate interest in, the SEDE's two-phase flow work by 9 November, 1996. B) The
GEOTRAP project summary of its first workshop needs review comments from participants by
15 November, 1996. GEOTRAP also needs a volunteer host for its second workshop that is to
take place in the spring of 1997. C) The Thermodynamic Database (TDB) project of the NEA
needs suggestions for future work by 15 November, 1996 (a DOE/RW letter with suggestions is
in preparation at DOE/HQ). D) The PAAG/SEDE Sorption Forum needs identified experts
(especially from the U.S.) to be supported, and needs a volunteer host for its spring, 1997,
workshop. E) The Integrated Performance Assessment Group's (IPAG's) products need review
by the PAAG by the end of November, 1996 (see discussion of IPAG later in this section, and
the report on some aspects of the IPAG's work in the summary of the joint PAAG/SEDE topical
session, below).

Several SEDE initiatives have performance assessment components. In particular, the proposed
work on the use of isotopic compositions of fracture coatings to test geosphere transport
modeling is of interest to performance assessment, and parallels work being done in DOE/RWs
Yucca Mountain Site Characterization Project. Similarly, the PAAG effort on defining a
framework for model validation and confidence building has a strong SEDE component, and
needs both groups' attention and guidance.
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The integration of design with site characterization and performance assessment has been
proposed as a PAAG topic-as well as a SEDE topic. The PAAG does not address topics unless
they are of interest to multiple programs, and does not address a technical issue unless there is a
promise of useful progress within one to three years. Therefore, suggestions are invited for
workable, technical subtopics that should be addressed internationally.

The management of large, complex, interdisciplinary activities like performance assessments has
been proposed as a topic for an informal sharing of experience, to be hosted by the UK
Environment Agency. Expressions of interest from the PAAG member organizations are
solicited. The UK Environment Agency representative was particularly interested in the WIPP
experience of the last few years with using performance assessment in a structured way to guide
its technical program.

The status of the Integrated Performance Assessments Group (IPAG) work was detailed in the
joint topical session (see description below). The future of IPAG as a PAAG activity was
discussed within the PAAG, however. It was generally acknowledged that it was not likely that
each program would be able to keep up with the technical developments represented in each new
performance assessment that is completed and published. It was noted that major new
performance assessments are expected within two years from five programs. It would be both
practical and useful for the IPAG's follow-on work to include capturing from each of these new
assessments the essence of how a number of specific technical issues were treated. A more
comprehensive questionnaire, answered by the organizations publishing a new system
assessment, perhaps on an Internet-readable database maintained by the NEA, has been
suggested. The U.S. DOEIRW representative has been approached as one of a limited number of
preferred candidates to design, start, and head such an effort.

The objective of the continuing IPAG effort, if it is decided to proceed with it, would be to
compare assessment approaches to specific, targeted, technical issues, and not results. The
impact of the new IPAG's work can be a two-edged sword: it could provide material supporting
critics desiring a more comprehensive treatment of a given technical issue in a given program's
system performance assessment, but it could just as well serve to support a performance
assessment organization's claim that its work represents what is reasonable to do to address a
specific technical issue. It is likely that more mature programs will find the product useful in the
latter sense. U.S. participation, and potential leadership, will be discussed internal to the U.S.
programs that are members of the PAAG.

The next PAAG meeting is setfor September 24 through 26, 1997, in Paris, France.

Highlights of international organization and national program reports at the PAAG and SEDE

Belgium: Work continues on studies of the Boom Clay Formation at Mol. "Desk studies" are
also under way of the Yperian Clay Formation and a borehole is planned for 1997. The
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RESEAL Project is examining a water-and-gas-tight seal plug in an exploratory shaft, while
PROGRESS is an EC project on gas migration and generation and PHYMOL is a project on
geoprospective.

Canada: AECL thanked other members for their support of the recent Conference in Winnipeg.
AECL's R&D budget has been cut by 50% and future funding is now entirely in the hands of
Ontario Hydro. Responsibilities for implementation of high level waste disposal in Canada is
likely to be the responsibility of the waste producers and it is expected that Ontario Hydro will
take the lead. Ten tests are currently being conducted in the Underground Research Laboratory
near Pinawa: 1) In situ stress measurement; 2) Solute transport in moderately fractured rocks;
3) Solute transport in highly fractured rocks; 4) Buffer/container; 5) Isothermal test; 6) Mine-by
experiment; 7) Excavation stability study; 8) In-situ diffusion experiment; 9) Quarried block
migration experiment; and 10) Tunnel sealing experiment.

Czech Republi: In 1991 the Czech Geological Survey defined 27 areas in the crystalline rocks
of the Bohemian Massif to be investigated for spent fuel disposal since spent fuel can no longer
be returned to the (former) Soviet Union. Experience in this country, at this point, has been with
safety assessment for the working low and intermediate level disposal site. In August 1996 the
Czech Parliament passed the Atomic Law which created an agency for waste treatment.

Finland: A newly developed company, POSIVA, has been given responsibility for the selection
and development of a deep geologic repository for high level radioactive waste. POSIVA is
jointly owned by Finland's two nuclear utilities, TVO and IVO. TVO is currenly operating a
near-surface engineered geologic repository for low and intermediate-level waste and a second
engineered geologic repository is under construction by IVO. Safety assessments are underway.

France: ANDRA is examining three sites for the geologic storage of high level waste. The Paris
Basin site lies east of Paris and is in a Callavo-Oxfordian clay formation. The stratigraphy is very
simple and the selected unit is very dry. No aquifers have been found above or below. The
second site near the Marcoule Nuclear Energy Center lies in the Rhone Valley in southern
France. Five boreholes have been drilled to a depth of ca. 400 meters into a silty clay formation
which varies greatly in thickness. The third site is at Vienne where the basement granites are-
overlain by 150 meters of sedimentary cover. 20 boreholes have been completed in tonalite and
granodiorite with calcite-filled fractures. Below 400 meters groundwater is saline and stagnant.
Cl36 in the groundwater is in equilibrium with Cl36 in the rock indicating an age of at least 1.5
million years. ANDRA has filed applications for licenses to build 3 underground laboratories.
Simplified performance assessments have been completed for the 3 sites and are being submitted
to the regulator. Approval will permit allow the start of construction at the 3 sites. Local
populations are supportive even though they know the sites are potential disposal locations, if
safety is indicated through a long program of characterization, testing and performance
assessment.
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Gurnya: The Morsleben low & intermediate-level disposal site is licensed to the year 2,000, so
a sealing program has been started in preparation for closure. The Gorleben facility has two
shafts and is 840 meters below the ground surface. Gorleben's seal design will not work because
of different rock-salt closure properties. Site characterization of Gorleben and the licensing of
the Konrad disposal facility for non-heat-generating waste continue, with a license expected for
Konrad in 1997. Evaluation of crystalline rock for high level waste disposal also continues.

Huingarian Republic: As in the Czech Republic, spent fuel can no longer be returned to the
(former) Soviet Union and is now a domestic concern. A clay formation is being investigated for
the a potential repository. Longer term at-reactor storage has just been recently approved.

JapaI: PNC plans to develop an underground research laboratory (JURL) at the Tono Geoscience
Center site in Gifu Prefacture in the area of Toki City and Mizanumi City. At present the local
population has accepted locating the JURL at Tono, however a number of concerns remain.

Kore: At the end of 1995 2623 MTU are in storage in pools and 26,000 MTU is projected at the
end of 2020. Storage pools will be overloaded within ca. 5 years. No decision has been taken by
the Korean government on how to manage its spent nuclear fuel. The Korean Atomic Energy
Research Institute (KAERI) is currently developing a reference concept. KAERI has ongoing
R&D programs in waste form characterization, evaluation of geologic suitability, generic
engineering disposal concept and the performance assessment of a repository system. Korea
plans to develop and underground research laboratory by 2010 and expects repository operation
to begin ca. 2030. The responsibility for the controversial low and intermediate level waste
disposal program, which was selecting potential study sites, has been transferred to the utilities.
High-level waste responsibility remains with KAERI.

Spain: Spain has decided on a 10 year delay in its high level waste program. Candidate sites
will be designated in 2010; a centralized interim storage facility will be constructed by 2013; and
a deep geological repository will become operation in 2035. Conceptual designs will be
developed for granite, salt and clay. Spain has a new regulatory authority (Consejo de Seguridad
Nuclear or CSN) and plans on expanding international cooperation.

Sweden: SKB is continuing good progress with R&D site characterization studies at the Asp6
Hard Rock Laboratory near Oskarshamn. SKB reported that the Oskarshamn Local Council has
agreed to a Feasibility Study for a geologic repository and will NOT hold a local referendum.
SKI's review of SKB's RD&D Programme'95 stressed four main siting features: safety,
technology, land & environment, and social. The Swedish Radiation Protection Institute is, in
cooperation with the US Environmental Protection Agency is planning a symposium on
high-level waste disposal health criteria for late 1997. Phase I reports from SKI's
DECOVALEX Project are completed. Phase II of DECOVALEX will consist of 2 tasks: Task I
will study Kamaishi in Japan and Task II will study NIREX's proposed Rock Characterization
Facility (RCF) at Sellafield, Cumbria, UK..
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Switzerland: Nagra has been reviewing the Cantonal referendum's rejection of granting a license
for the Wellenberg low and intermediate-level geological repository. During 1997-98 Nagra will
submit an application to develop (only) an exploratory gallery at Wellenberg Hill. It currently
believes that the cantonal response to this preliminary phase underground investigation will
prove positive. In 1995 Nagra submitted a construction license that was submitted to referendum
and denied by popular local vote. There are active education programs and discussions in the
area. Nagra has begun to plan Phase 5 the Grimsel Rock Laboratory program for 1998-2002.
Nagra's HLW program is now limited to ca. 10 km2 of crystalline rock in northern Switzerland
plus studies of the Opalinus Clay. Nagra is currently developing an international R&D site in the
Mount Terri Tunnel in northwest Switzerland for research in clay. Nagra has recently begun
construction on an interim surface storage facility for high level waste.

E,: The European Commission currently has 46 R&D projects related radioactive waste
management. The Everest performance assessment project covering disposal of high-level waste
in crystalline, clay and salt media was completed, and EC is beginning "SPA," an assessment of
spent fuel as a waste form that includes laboratory as well as modeling work. This is a first for
the EC, and shows recognition that many member nations are planning spent fuel disposal. The
laboratory work will be on spent fuel dissolution behavior, and should be of interest to the
DOE/RW and NRC.

IAEA: A working group under the Waste and Technology Section of the Division of Nuclear
Power & Fuel Cycle is addressing principles and criteria for radioactive waste disposal. The
RADWASS program continues. A program on safety assessment of near-surface disposal is in
progress, as is on-site work for radiological assessments of various weapons-complex testing and
disposal locations around the world. Planned programs include application of Quality Assurance
to radioactive waste disposal facilities; and the development of a document on hydrogeological
investigations of geological disposal sites and another on the use of natural analogue data as a
tool for validation of geohydrologic transport models.

United Sate: The DOE/PW program's current ESF activities were described and in particular
the details of ESF construction and the planned testing programs in the thermal alcove and the
two Ghost Dance Fault alcoves. YMP is preparing a 1998 performance assessment and a license
application safety analysis in 2002. The NRC reported that it is planning its reviews of
DOE/RW products, and is preparing to issue site-specific regulations that will specify major
aspects of the biosphere and a minimal set of disruptions that need to be addressed as part of the
license application. The DOE/EM WIPP project reported it is entering Licensing, and its final
performance assessment is under review by the NEA and the IAEA. Among lessons learned
from the WIPP licensing experience so far: it is important to document decisions in data
gathering, interpretation and modeling as they are made. A major effort has been devoted to
explaining why certain site data and modeling aspects were not considered important, and in
some cases those decisions were made, and not well documented, a number of years ago.
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Various: A majority of member countries reported active reviews of existing regulatory standards
and requirements by official bodies ranging from legislatures to licensing authorities. The results
from allthis renewed regulatory activity are difficult to predict. Since the PAAG is composed of
performance assessment experts representing both potential licensees and licensors, it is likely
that changes in the performance measures to be addressed in any national program will be
reported to and discussed in the PAAG when they become available for outside discussion.

Summary of Joint PAAG/SEDE Topical Session on the work of the PAAG's
Integrated Performance Assessment Group (IPAG), October 23, 1996, Paris, France.

The joint PAAG/SEDE topical session focused on the role of the geosphere within the broader
results of the IPAG's work during 1995 and 1996. The two-chairman, 15-member IPAG team
reviewed selected aspects of ten recent performance assessments.

The opening statements by the joint PAAG/SEDE chairmen recognized that performance
assessment without site characterization is empty, and site characterization without performance
assessment is blind. The purpose of this Joint Topical Session, therefore, is to assure that
performance assessors recognize the value of site investigative and experimental work, and that
experimentalists recognize the needs and uses of performance assessment.

A series of speakers, including one from the U.S. delegation (DOE/RW) described the IPAG and
its work in the morning session. The reasons the PAAG created IPAG included the recognition
that licensing a high-level waste repository is unprecedented. One cannot look back to prior
experience as in licensing a reactor, so the next best thing is to look at a wide variety of current
steps being taken to make a safety case, preparatory to licensing, and judge what may work and
may not work in terms of content and organization. Another major purpose was to identify areas
that needed further attention, where the PAAG's resources could be effectively applied.

Ten organizations from seven countries submitted recent performance assessments and
participated in IPAG with one or more staff: Canada, Germany, Switzerland, Japan, Sweden
(both the regulator and the potential applicant), Finland, and'the United States (DOEIEM-WIPP,
DOE/RW-Yucca Mountain, and the NRC-Yucca Mountain).

The resulting IPAG documents collect and then interpret the ten organizations' answers to
questions concerning the scope and purpose of the assessment, and the technical approaches used
to address a number of the specifics of evaluating system performance. The resulting
compilation is surprisingly diverse in terms of approaches. These differences, more often than
not, reflect different stages of the participating national programs, different regulations being
addressed, and differences in the purposes of a specific assessment.

A draft report was created: "Lessons Learnt from (IPAG) Phase-I Activities (1995-1996)." Two
appendices to this report compile the answers to the Questionnaires formulated by IPAG.
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The IPAG addressed progress since the NEA's 1991 documents on the state of the art in
performance assessment. These 1991 products were judged to still be useful descriptions. The
IPAG also addressed the sharing of performance assessments and concluded that awareness and
understanding of approaches being used by others is important. The IPAG recommended that
traceability and transparency i documentation be a goal in writing an assessment, including
honest appraisals of points of weakness. Assessment scopes and purposes need to be clearly
explained since method and sufficiency are relatable to purpose. Content was suggested through
a possible skeleton report outline. Treatment of variability and uncertainty includes the need to
address non-quantifiable uncertainties and incompleteness and its potential impacts, in addition
to the approach to, clarity of, and thoroughness of uncertainty and variability analyses.

The IPAG also addressed: the use of stylized presentations, which are standardized or simplified
approaches for items for which evidence is largely unobtainable such as future environments and
biospheres. Features, events, processes and their combination into scenarios was addressed, and
it appears that a variety of methods are being applied, and could use further PAAG attention.
Little direct use was made in any system assessment of natural analogues, although there was
some indirect use and some mention of potential direct uses. Important radionuclide lists
differed markedly, and programs need to be ready to explain differences from other assessments,
especially for similar geologic settings. In terms of vocabulary, defining terms is recommended,
the IAEA glossary is useful, but creating or adopting a new universal glossary is not
recommended.

The role of the geosphere in the IPAG assessments was treated in two separate presentations, one
a general overview (by the DOE/RW representative) and the other specific to crystalline rock
system assessments. The general overview stressed differences between approaches in
assessments because of differences in rock type and the purposes of the assessments. It was
suggested by the speaker that rock salt, for example, did not serve to protect the waste package as
other rock types, like tuff or clay, did. This led to an objection from a member of the German
delegation, who suggested that one of the purposes of the German assessment was to aid the
design of a waste container that is compatible with the salt host rock environment.

A suggestion by the speaker that it was a good idea to continue to use the PAAG to remain aware
of new system assessments and their technical approaches brought agreement from a Canadian
delegate, who observed that comments on the recent Canadian EIS asked for explanations of the
differences between Canadian and other assessments. Although these questions were focused on
the bottom line (the value of calculated performance measures), answers are being prepared using
the IPAG compilation.

The more detailed presentation on the role of the geosphere in crystalline rock made observations
concerning the need to be more explicit regarding modeling simplifications. It needs to be stated
why the simplifications were made, but more importantly an explanation is needed of what
evaluations were made, if any, of the potential error or loss of information resulting (perhaps)
from the simplification process. Overall, it seems progress in describing and quantitatively
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addressing important site features and processes is being made, and the approaches to evaluating
potential future evolution of sites is more sophisticated now, as compared with a few years ago.

The final overview of the IPAG's work recommended that a balanced approach be followed.
Analysts can be mesmerized by uncertainties in geosphere modeling, and need to be reminded
that the oil and mining industries rely on the same type of modeling to evaluate the likelihood of
profits in the face of both risks and uncertainties. The problem of high-level waste needs to be
solved, that is our "profit" and our primary purpose. Studying and modeling until there is no
uncertainty is impossible and not our purpose. Societies would'do well to define stepwise
licensing processes that allow the evaluation of uncertainties In the context of a risk and
knowledge level that changes as a repository program matures.

The afternoon session began with overviews of more recent experience in performance
assessment and site evaluation. The DOE/RW representative described recent developments in
the site investigation program that led to observations and data that necessitated significant
changes in the conceptual model of flow in Yucca Mountain: flow may be much higher than
previous modeling suggested. The result for performance assessment is that there is a greater
need to quantify the long term waste package environment, and to more fully integrate not only
the site and performance assessment programs, but also the engineering function that will define
the components of the engineered barrier system. Enhanced integration is needed to prepare for
-licensing.

The second overview of new developments came from the U.K.'s Nirex delegate, who described
the new regulatory target for the performance assessment programs to be risk. Uncertainties in
the 1995 "Nirex '95" performance assessment for the potential Sellafield site were high, which
was reflected in the bottom line risk numbers. There was considerable nervousness over
publishing the results. Nirex '95 is in three volumes addressing hydrological conceptual
modeling, parameter derivations, and estimates of risk. Expert judgement was formally used in
the conceptual modeling and parameter derivation processes (of interest to the U.S. since it is
being used by DOE/RW; it has been used by DOE/EM; and NRC recently completed guidance
for the use of expert judgement).

The reaction to the "Nirex '95" documents was instructive and will be used to design the next
iteration of this work due in 1997. Criticisms included objections to probability distribution
functions, with scientist reviewers being biased toward bounding, deterministic approaches. The
effects of the engineered system (cementitious material leachates conditioning potential transport
paths) need to be more fully addressed. The regulator's work in simulation modeling is
influencing the approach, which is a hybrid of fully probabilistic and semi-deterministic
simulation methods. The site investigation function's awareness of and agreement with the use
made of their data in the performance assessment came up as an issue when modeling
simplifications were questioned.
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Japanese progress since its IPAG assessment was also described. Japan generally has a fairly
active tectonic setting and a complex geology. The approach has focused on avoiding tectonic
risk through site screening, and relying on a massive engineered system for long term isolation.
A simplified but conservative site conceptual model, informed by detailed site work, is adequate
when the engineered system functions as anticipated in the modeling. Great attention is being
given to justifying the modeling simplifications, and this is requiring good coordination between
the site investigation and performance assessment programs.

The final update was from the Swedish (SKB) program. The IPAG's findings and
recommendations were found to be compatible with SKB's interpretations of its own experience.
The SKB-3 performance assessment is still current in terms of concept, and refinements are in
progress in terms of standardizing the presentation to more effectively communicate the isolation
potential of the system, rather than always having the focus on potential radionuclide releases.
Assuring completeness of the features, events and processes being treated is an ongoing effort.

An observation that the IPAG results suggest a general trend toward the adoption of probabilistic
techniques (undeniable) brought a sharp negative reaction from a participant project that is using
a deterministic approach to address deterministic regulatory requirements, again underscoring the
need to be sensitive to differences in national situations and programs.

The usefulness of arguing a safety case using multiple lines of evidence, some of which are
qualitative and can not be factored directly into a performance assessment, was discussed. As
part of this discussion, it was explained that an IAEA working group is addressing the use of
multiple evidences in the context of "reasonable assurance" as a concept for decision making in
the face of uncertainty.

As part of the general discussion of IPAG's work, the participation of both regulators and their
potential applicants in the IPAG was noted. The need for a regulator and a potential licensee to
interface and discuss potential licensing issues prior to the actual licensing process was generally
acknowledged. The group was informed that the NEA has a workshop planned for the end of
this next January, in Spain, on the role of the regulator in judging compliance. As part of that
discussion, regulators will be discussing the process of making a safety case, aided by
performance assessment experts.

The general discussion led to several observations: integration of design with site and
performance assessment is important; there is a role for qualitative understanding as well as for
the quantitative information that goes into a performance assessment, both are required for a
safety case to be made; practical experience is being gained in integrating multiple disciplines
and functions into one team creating one safety assessment; the system evaluation process is
naturally a stepwise and iterative one; the truth should be told about the multi-barrier concept, it
is not the classical engineering redundancy concept; conservatism is a hedge against uncertainty,
but evaluating uncertainty becomes very difficult when there are known as well as hidden
conservatisms in data interpretation and lower-levels of modeling.
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There was considerable discussion of, and diverse opinion on, what should be done as a
follow-up to IPAG. No decisions were made, but participants were asked for a final review of
IPAG documents and their recommendations for continuations, if any, by the end of November.

IMPORTANCE OF PAAG/SEDE PARTICIPATION

The U.S. is a member of the OECD and supports the NEA. The NEA sponsors workshops,
international cooperative studies, and other activities directly addressing issues important to the
safe, long-term isolation of nuclear waste. Many of these activities are directly relevant to the
determination of the characteristics of a site or of the long-term performance of a nuclear waste
disposal facility, and complement similar activities undertaken by the Offices of Civilian
Radioactive Waste Management (OCRWM or RW) of the U.S. Department of Energy (DOE).
The resolution of specific aspects of repository performance assessment issues may ultimately
depend on the approach to that issue being acceptable to the qualified reviewers drawn by
regulators and interested parties from the international scientific/technical community. The NEA
is one organization that facilitates the involvement of the international scientific/technical
community in the formulation of approaches to specific aspects of repository performance
assessment. Thus, DOE/OCRWM participation in the SEDE and the PAAG, which advise
RWMC in terms of the technical issues that should be addressed using NEA resources, is vital to
DOE's interests. In addition, both the SEDE and the PAAG are composed of technical experts
representing more than a dozen national programs and international organizations. These experts
can and do provide helpful feedback on DOE proposals and technical problems.

EVALUATION

The PAAG and SEDE, as evidenced by their sponsored activities and meetings, are mature
groups composed of seasoned experts and managers. PAAG deliberations address pertinent
performance assessment issues and the PAAG sponsors work addressing these issues under the
supervision of the NEA's Radioactive Waste Management Committee. Likewise, SEDE
deliberations and sponsored activities tackle real problems in characterizing a site and designing
experiments that focus on issues of importance. U.S. participation in the SEDE and PAAG helps
decide the future direction of NEA site characterization and performance assessment related
work. This makes PAAG and SEDE participation important to the U.S. program.

RECOMMENDATIONS

Specific contributions of the PAAG and SEDE were discussed at the beginning of this report.
Generally, however, the value of the PAAG and the SEDE lie in their roles of advising the
NEA's Radioactive Waste Management Committee (RWMC), as well as in work directly carried
out and sponsored by the PAAG and/or SEDE, including the GEOVAL '94 Symposium, under
the direction of the RWMC. To assure that U.S. DOE interests are appropriately represented in
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the SEDE and PAAG, it is recommended that the Yucca Mountain Project (DOE/OCRWM)
continue send official representatives to future PAAG and SEDE meetings.

APPENDIX

PERSONS CONTACTED

PAAG Secretariat/NEA staff (Jean-Pierre Olivier, Claudio Pescatore, Philippe Lalieux, Bertrand
Ruegger); Staff of the OECD Annex of the U.S. Embassy, Paris; Attendees of the PAAG and
SEDE meetings.

LITERATURE ACQUIRED

No official publications were acquired. More detailed information on individual Agenda Items
was acquired in the form of handouts at the meetings. Copies of materials pertinent to a specific
Agenda item, or a more detailed discussion of that item, may be obtained by making a request to
the authors of this trip report.

ATTACHMENTS

None.
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Robert Levich

Location Contacts TDpics

10/16/96-
10/17/96

Travel from Las Vegas, NV
to Paris, France

10/18/96

10/21/96-
10/22/96

NEA Headquarters,
Paris, France

OECD Headquarters,
Paris, France

Philippe Lalieux,
NEA Secretariat

Review & Rewrite
2-Phase Flow
Proposal

SEDE Meeting
Attendees

SEDE Agenda
Discussions

10/23/96

10/24/96

OECD Headquarters,
Paris, France

OECD Headquarters

SEDE/PAAG Wrkshp
Attendees

PAAG Meeting
Attendees

Geosphere in PA

PAAG Agenda
Discussions

10/25/95

Abraham Van Li

Return to U.S. (Denver, CO, GSA Meetings)

lik

Location Contacts

Travel from Las Vegas, NV
to Paris, France

Topics

10/21/96-
10/22/96

10/23/96

10/24/96

OECD Headquarters
Paris, France

OECD Headquarters

PAAG/SEDE Wrkshp.
Attendees

PAAG Meeting
Attendees

Geosphere in PA

PAAG Agenda
Discussions

10/26/96-
10/28/96

10/29/96

Personal Days

Return to Las Vegas, NV

None None
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