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Introduction
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e Highlight recent international
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Contents

e Performance Assessment (PA) Guidance and
Recommendations

e Considerations related to Scenario Development

e Considerations related to Modeling
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International Recommendations and Guidance
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Safety Case Concept

Structured view of all
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Provides an effective means
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Highlights links among
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Systems Approach and Safety Functlons Concept
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Scenario Development
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Historical Perspective

SiAEFAETY Safety Assessment LAEA SAFETY STANDARDS SERIES
STANDARDS Methodologies for Near
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Results of a co-ordinated research project

Safety Assessment for Volume 1
Near Surface Disposal Review and enhancement of
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e 80s — FEPs concept introduced

Disposal Facllities for
dioactive Waste

...................

e 90s — Elaboration on FEPs methodologies, FEPSs lists, structured
bottom-up approaches

e Early 00s — Refinement of structured bottom-up approaches, detail
added to FEPs lists, safety functions concept

e Late 00s — Safety functions emphasis, top-down supplemented by
FEPs input
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Practical Considerations

Mﬁﬂiods for Safety

Assessment of Geological
/J Disposal Facllities for
' adioactive Waste

f Outcomes of the
NEA MeSA Initiative
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“In all programmes, the starting point for the
identification of safety-relevant phenomena and
uncertainties is the development of a detailed
description of the initial state of the system and its
subsequent evolution. This description provides the
basis for a main scenario, also termed normal
evolution, base or reference scenario.”

“It could be contended that the “top-down” approach
described in recent safety assessments is in fact a
more accurate representation of the approach that
was in reality adopted (though not documented) in
earlier safety assessments.” (FEPs based)

“It could further be contended that “top-down”
approaches ... are, in fact, better described ... as
“top-down/bottom-up”.”
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Practical Considerations

e Need for flexibility in scenario development recognizing the
nature of very long term calculations — take advantage of
benefits of different approaches (“ Top-down/Bottom-up”)

e Practical experience reflects a performance-based perspective
— learn about behavior, then evaluate comprehensiveness
(maintain philosophy of focus on important factors)

e Need system perspective, when identifying potentially
Important safety functions and FEPs — difficult to a priori
recognize all important interactions

e Emphasize the need to integrate efforts rather than having
different groups
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Modeling
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Graded and Iterative Approach

e Level of detail based on impact on decision
e Multiple levels of detail may be used
e Screening (e.g., spreadsheets)

e System-level (e.g., GoldSim, RESRAD-
Offsite, Ecolego, AMBER)

e Process-level (e.g., 2-D, 3-D, Reactive
Transport, Geochemistry)
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“Everything should
be made as simple
as possible, but
not simpler” —
Albert Einstein
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Systems Approach and Sensitivity Analysis

e Demonstrate understanding and
significance of barriers,
assumptions and data relative to
performance of the system and
decision to be made
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“The purpose of
computing is insight,
not numbers” —
Richard Hamming

e Use sensitivity analysis and
Improved understanding to guide
iterative approach
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Abstraction and Level of Modeling Detail

General consensus that there are
benefits of modeling using
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“normal evolution” case(s) is common

Need for compromises and
simplification to support numerous
simulations... importance of conducting
numerous simulations

Accommodating and interpreting
“What-If”, postulated scenarios
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Practical Considerations

e Learn by Doing — Set up different conceptual models, run a
variety of simulations, simplifications are expected

e Probabilistic approaches provide broader insights - and require
Increased effort on development of distributions and typically
require simplifications (and justification)

e Encourage interpretation of results from simplified or abstracted
representations (even if not perfect, can gain insights)

e Abstraction (simplification) forces you to think about models

e Deterministic models provide a means to address details and to
evaluate “what-if” cases, also provide technical underpinning for
assumptions in simplified models

e “What-ifs” are part of the learning process - use caution to avoid
postulated “what ifs” being perceived as “expected”
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Summary

Requirements to conduct assessments considering very long time
frames (hundreds or thousands of years) reflect a relatively unique
commitment to considering protection of future generations

PA is a “learning” process with emphasis on identifying and
addressing aspects with the most impact on the decision, rather
than specifically predicting what will occur (graded and iterative)

Informed definition of the system (conceptual model(s)) is an
important early step in any long-term assessment effort

Systems approach and safety functions concept have resulted in
more popularity of top-down, performance-based scenario
development that can be informed by FEPs (“top-down/bottom-up”)

e How to develop guidance to implement such an approach in a practical manner?

Global experience has reinforced the value of using a variety of
modeling approaches and numerous simulations to gain insights

4-
" . E Office of
s R N I e\ "”””"""“"'”’"“"' NRC Workshop on PA of Near Surface Disposal Facilities — Aug 29-30, 2012 @
A 3 = ‘*;_,‘ safe erformance cleanu, closure
™ TR



Reference Materials

IAEA, “The Safety Case and Safety Assessment for Radioactive Waste Disposal,” Draft Safety
Guide No DS355, International Atomic Energy Agency, Vienna, awaiting publication.

OECD/NEA, “Methods for Safety Assessment of Geologic Disposal Facilities for Radioactive Waste,”
Outcomes of the NEA MeSA Initiative, Nuclear Energy Agency, Paris, 2012.

http://www.oecd-nea.org/rwm/reports/2012/nea6923-MESA-initiative. pdf

European Commission, PAMINA: Performance Assessment Methodologies in Application to Guide
the Development of the Safety Case — Project Summary Report, D-No: D5.1, European
Commission Community Research, Brussels, 2011.

http://www.ip-pamina.eu/downloads/pamina.summaryweb.pdf

European Commission & OECD/NEA, “The Joint EC/NEA Engineered Barrier System Project:
Synthesis Report (EBSSYN), Final Report,” EUR 24232 EN, European Commission Nuclear
Science and Technology, Luxembourg, 2010.

http://www.oecd-nea.org/rwm/reports/2010/ebssyn-final-report_en.pdf

European Commission, PAMINA: Performance Assessment Methodologies in Application to Guide
the Development of the Safety Case — Report on Scenario Development, D-No: D3.1.1,
European Commission Community Research, Brussels, 2009.

http://www.ip-pamina.eu/downloads/pamina3.1.1.pdf

NRC Workshop on PA of Near Surface Disposal Facilities — Aug 29-30, 2012 Q



Reference Materials (Continued)

IAEA, “Application of Safety Assessment Methodologies for Near-Surface Radioactive Waste
Disposal Facilities — Project Overview,” Results of the ASAM Co-ordinated Research Project,
International Atomic Energy Agency, Vienna, 2007 (DRAFT — not formally published)

IAEA, “Safety Assessment Methodologies for Near Surface Disposal Facilities — Volume 1, Review
and Enhancement of Safety Assessment Approaches,” Results of the ISAM Co-ordinated
Research Project, International Atomic Energy Agency, Vienna, 2004.

www-pub.iaea.org/MTCD/publications/PDF/ISAM/IAEA-ISAM-Voll_web.pdf

OECDI/NEA, “Scenario Development Methods and Practice,” An Evaluation Based on the NEA
Workshop on Scenario Development, Madrid, Spain, May 1999, Nuclear Energy Agency, Paris,
2001.

http://www.oecd-nea.org/rwm/reports/2001/nea3059-scenario-development-methods. pdf

IAEA, “Safety Assessment for Near Surface Disposal of Radioactive Waste,” Safety Guide Series
No. WS-G-1.1, International Atomic Energy Agency, Vienna, 1999.

http://www-pub.iaea.org/MTCD/publications/PDF/Publ1075_ web.pdf

European Commission, “Post-Disposal Safety Assessment of Toxic and Radioactive Waste:
Development and Testing of the SACO Methodology and Code,” EUR 16871 EN, European
Commission Nuclear Science and Technology, Luxembourg, 1996.

NRC Workshop on PA of Near Surface Disposal Facilities — Aug 29-30, 2012 @



Contact Information

Roger Seitz
Senior Advisory Scientist
Savannah River National Laboratory

Roger.Seitz@srnl.doe.gov

Environmental Management

E Office of
safety

NRC Workshop on PA of Near Surface Disposal Facilities — Aug 29-30, 2012 @



