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SUBJECT: Specialists' Meeting to Resolve Issues Related to the Preparation of Safety 

Standards on the Geological Disposal of Radioactive Waste 
Account No. 20.01402.771 

DATE/PLACE: June 18-22, 2001 
Vienna International Center 
International Atomic Energy Commission,Vienna, Austria 

AUTHOR: W. C. Patrick 
C. W. Reamer 

PERSONS PRESENT: A cross-section of about 55 senior individuals from the International Atomic 

Energy Agency (IAEA), the European Commission, the Nuclear Energy Agency, and 15 member States 

participated in the Specialist's Meeting (see attached list). Participants included direct representatives of both 

the implementers and regulators, as well as their contractors. The U.S. Department of Energy (DOE) was 

represented by A. Gil, the U.S. Environmental Protection Agency (EPA) by B. Forinash, and the U.S.  

Nuclear Regulatory Commission by W. Reamer. W. Patrick, Center for Nuclear Waster Regulatory Analyses 

(CNWRA), participated on behalf of the NRC.  

BACKGROUND AND PURPOSE OF TRIP: This meeting was a key element of the process IAEA 

is using to develop a body of understanding that will result in establishing standards for the geological disposal 

of radioactive waste. The overall aim was to foster development of a consensus on a number of topics that 

are currently being addressed in a variety of ways by the member States. The programmatic basis for the 

meeting was a number of position papers developed by the subgroup on Principles and Criteria for 

Radioactive Waste Disposal of the Waste Safety Standards Committee (WASSC).  

SUMMARY OF PERTINENT POINTS: Following the introductory session laying out the purpose and 

context of the meeting, relevant guidance of the International Commission on Radiological Protection (ICRP), 

and fundamental elements of radioactive waste disposal, each of seven topics requiring consensus was 

addressed (see attached agenda). These topics were (a) common framework for radioactive waste disposal, 

(b) making the safety case--demonstrating compliance, (c) safety indicators, (d) reference critical groups 

and biospheres, (e) human intrusion, (f) reversibility and retrievability, and (g) monitoring and institutional 

control. The meeting closed with a plenary summarizing the results of the discussions.  

The preponderance of time was allocated to presentations, which limited the depth and breadth of discussions.  

Consensus views were developed on several important topics, but further dialogue will be needed before 

acceptable Safety Standards on Geological Disposal of Radioactive Waste can be formulated. Pertinent points 

of discussion and agreement are noted in the following section. Papers and handouts provided at the meeting 

are available from the authors of this report, for those interested.
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SUMMARY OF ACTIVITIES:

1. Introductory Session 

The meeting was opened by A. Gonzalez, Director of Nuclear Safety and Radioactive Waste 
(NSRW) at the IAEA. He noted that the Joint Convention on Radioactive Waste, which coincidentally took 
effect the opening day of this meeting, was the foundation for the work of the Specialists. He emphasized the 
importance of working within the framework of the Joint Convention and the most recent recommendations 
of the ICRP. He closed by noting that K. Bragg is currently leading development of an "action plan" on 
radioactive waste in accordance with the recommendations of the Cordoba conference. This plan is to be 
submitted to the IAEA Board of Governors in September 2001.  

G. Linsley, IAEA staff and co-chair of the meeting, provided participants with background on the 
purpose and context of the meeting, emphasizing in more detail the points raised by Gonzalez. His presentation 
also indicated the organizational relationships among those developing various elements of the regulatory 
framework, as well as the logical structure among those elements. L. Baekelandt summarized the outcome 
of the Cordoba conference, and advised the group that the results of that meeting would be summarized in 
an informal IAEA publication shortly.  

J. Cooper provided pertinent background on the history of development of ICRP guidelines and their 
general provisions. He highlighted several of the general principles of nuclear safety that are treated 
somewhat differently in the area of radioactive waste disposal. For example, the principle of justification (i.e., 
that any action do more good than harm) is to be applied generally to the case of waste management, but 
should be addressed more fully in the context of nuclear power plant siting, which is the action that leads to 
the production of waste. Furthermore, the principle of optimization has been called into question because it 
is "linked too closely" to cost-benefit analyses (CBA). Cooper expressed that there is a growing view that 
instead of formally using CBA, waste management authorities should consider more generally the question 
"have I done all I can reasonably do" to ensure radiological safety. Patrick and others raised concerns about 
this approach from several perspectives, including (a) there must be some ultimate judgment of what is 
"reasonable," (b) cost is a longstanding basis for evaluating appropriate reduction of risk [e.g., through the 
"as low as reasonably achievable" (ALARA) principle], and (c) without an objective basis of comparison 
such as cost, "reasonable" can be locally interpreted and may result in placement of waste facilities where 
officials set a lower standard for what can "reasonably" be done to protect the public. Cooper also introduced 
the topic of human intrusion and the perspective of evaluating effects of intrusion on the local population.  
Currently under consideration is that estimated doses of <10 mSv/year (1 rem/year) would "not likely justify" 
action (e.g., changes in repository design or siting) whereas doses >100 mSv/year (10 remn) "would likely 
justify" such action.  

T. Sumerling (consultant to IAEA) closed the introductory session by outlining the basic elements 
of a safety requirement for radioactive waste disposal. He reinforced comments by Cooper regarding CBA, 
based mainly on a misconception that CBA applies only "later on, to evaluation of individual components" and 
that the "decisions with greatest effects on safety are made early on". Several participants emphasized that 
CBA is in many countries considered very early on, typically during development of environmental 
documentation. Sumerling also elucidated the differences between the safety assessment (a process of 
modeling, consideration of uncertainties, estimation of potential doses, etc.) and the safety case (a broader
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evaluation that subsumes the former and includes evidence and arguments to support the applicant position 

that the facility can be developed and operated safely).  

2. Common Framework for Radioactive Waste Disposal 

In the opening discussion in this session, P. Metcalf (IAEA) called for consistency with regard to 

regulation of the many forms of radioactive waste. In addition to low-, intermediate-, and high-level wastes, 

he included in his list naturally occurring radioactive materials, technologically enhanced materials, residuals 

from rare-earth processing, mine wastes, and disused sources. Taking a risk-informed approach, he expressed 

that materials creating similar risk levels should be treated in similar manners, without regard to the activity 

that produced them. Although there was appeal for this approach at a conceptual level, many expressed 

concern that it would dilute the attention and effort of the IAEA and assembled Specialists from the central 

thrust on geological disposal. Metcalf also recommended that dose and probability be desegregated in safety 

assessments. His position was that doing so would better illuminate the role of each in the ultimate risk 

measure (i.e., a matter of transparency).  

P. Raimbault's principal point was that management of radioactive waste should be "unambiguous." 

Removal of ambiguity requires such measures as identification of the waste types and good traceability. Other 

factors were outlined in his paper.  

Tanabe took a different approach in his presentation. After briefly summarizing the Japanese 

program, including organizational aspects, he focused his remarks on specific topics where Japan would 

benefit from an international consensus. These included (a) whether uranium wastes should be covered in 

the standard; (b) appropriate dose standards, possibly including an "exemption dose level;" (c) selection of 

disposal depth; (d) applicability of retrievability for different waste types; (e) appropriateness of a standard 

human intrusion scenario; (f) the time frame for compliance demonstration and what factors to include in it; 

and (g) the role and time frame for passive institutional control.  

R. Heard (South Africa Nuclear Energy Corporation) closed the session with a presentation on (and 

something of an appeal for support of) a borehole disposal technique that would be applicable to disused 

radioactive sources. Known as "Borehole Disposal of Spent Sources" (or BOSS), the technique was argued 

to be particularly applicable in developing countries where waste management technology is not advanced 

but access to specialized nuclear sources for industrial and medical purposes is commonplace.  

Topics considered in the closing summary for this session that require further discussion include 

(a) the approach and regulatory limits for naturally occurring radionuclides, (b) use of different human 

intrusion scenarios for different waste types and disposal depths, (c) role of institutional controls, and 

(d) extent to which the principals and limits of ICRP-81 should apply (e.g., only as a framework for national 

programs).  

3. Making the Safety Case-Demonstrating Compliance 

This session, which was chaired by W. Reamer, opened with a presentation by C. Pescatore. Key 

messages from this presentation included (a) performance assessment (PA) has evolved to where it is fully 

integrated into the safety case, (b) communication with stakeholders is essential; (c) the safety case must be 

seen as more than another technical report; and (d) terminology continues to be a roadblock to effective
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communication. He described the safety case as presenting the strategic thinking of the implementer that 
safety is first, demonstrating the assessment capability of the organization, and arguing confidence based on 
the current knowledge base and prospects for future developments. C. Ohdnoff (KASAM, Sweden) urged 
that IAEA consider "values as well as data" in its efforts to assure safety and build confidence in radioactive 
waste disposal. Crosland (UK NIREX) encouraged the Specialists to focus on addressing three key questions 
in the regulatory framework: what should a safety case look like, who would make it, and why should one 
believe it? 

Based on interest from the assembled Specialists, Reamer provided a summary of the recently 
released EPA standard and the NRC path forward to develop its regulation. B. Forinash (EPA), augmented 
the summary and assisted by answering questions pertinent to the EPA.  

P. Zuidema (NAGRA) summarized the Swiss approach, and noted difficulties early in their program 
because of biases toward use of particular computer codes. He stressed a "stepwise approach" to siting, 
building a safety case, and decision making.  

A. Gil (DOE) provided an overview of the Yucca Mountain (YM) program. She emphasized the 
importance of a single performance measure, multiple barriers, and other familiar elements of the U.S.  
regulatory framework. Interestingly, her paper appeared to support the perspective of the Nuclear Waste 
Technical Review Board that at least some of the multiple lines of evidence should be separate from PA.  
Although no consensus emerged, several argued in favor of PA calculations running to peak dose. These 
arguments were consistent with the National Academy of Sciences position that there are no technical bases 
for limiting the calculations to 10,000 years.  

F. Besnus (IPSN, France) closed the session with a somewhat philosophical paper on the safety 
case. Building confidence was a central theme, and he expressed that comparison of alternatives and 
provisions for retrieveability had more to do with confidence than safety.  

Topics considered in the closing summary for this session that require further discussion include the 
following.  

" The safety case needs a clearer definition. There was a general sense that its role is to convince 
(first the implementer, then the regulator and stakeholders); it should be iterative and structured; 
it builds on the safety assessment; includes a safety strategy; addresses the quality and quantity 
of data and associated uncertainties, including their importance to performance; is based on 
multiple lines of reasoning; and demonstrates safe performance and regulatory compliance with 
enough confidence to support moving to the next step. There was also general agreement that 
the case should address the effects of human intrusion, multiple barriers, and retrieval.  

"• The safety assessment also needs to be better defined. It, too, should be iterative and integrated, 
addressing both pre- and post-closure performance. Most agreed that it should be expressed in 
terms of an "estimate of performance," not a prediction. It must address uncertainties, use of 
judgment, sources of bias, traceability, and transparency.  

"* The programmatic context of the safety assessment and safety case need to be clarified. In 
particular, their role in supporting a stepwise decision-making process needs to be elucidated, 
taking into consideration the decision maker, the decision to be made, the timing of the decision, 
and the degree of confidence required at each stage.
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"* Various Specialists highlighted the importance of addressing public involvement, establishing a 

timescale for the safety assessment, describing the role of retrievability (e.g., to build public 

confidence versus increasing safety), but a clear consensus was not evident on whether or how 

to include these in the international standard.  
"* Martens (Germany) suggested including a statement on the role/need for deterministic and 

probabilistic approaches, but Carboneras (ENRESA) expressed that this is "no longer relevant" 

in general guidance. He and Sumerling argued that proper treatment of uncertainties is the more 

important part.  

4. Safety Indicators 

W. Miller (Enviros QuantiSci) lodged a strong argument for introducing "natural safety indicators" 

to augment the dose/risk values used by most countries. His presentation built on a theme he addressed at 

the International High-Level Radioactive Waste Management Conference last Spring. Although there was 

general agreement that factors such as absence of mineral resources, reducing geochemical conditions, and 

presence of old groundwaters may be helpful in building the safety case, there was strong opposition to 

regulating using such measures. Furthermore, many of the proposed measures (e.g., groundwater travel time) 

are at least as problematic as the PA itself, since they involve the same approximations, uncertainties, and 

modeling assumptions. Given the vigor of the advocacy for including alternative measures, the NRC should 

carefully monitor inclusion of such measures in the draft standards.  

E. Ruokola (STUK, Finland) reviewed progress in their program and summarized their regulatory 

basis. He stated that expressing PA results in the context of natural radionuclide fluxes (about 10-100 times 

those from the repository for their case) helped build public confidence.  

K. Rohlig (GRS, Germany) provided a status report on the German program. They have found 

groundwater age, bromide concentrations, saline profiles, and other "natural indicators" to be useful. Individual 

dose, however, will continue as the sole regulatory basis for their program.  

K. Miyahara (JNC, Japan) summarized the Japanese "H12" safety assessment. This included 

comparison with naturally occurring radionuclide fluxes. The "H12" report is available in the CNWRA library 

for those interested.  

During the summary session on this topic, general agreement was reached in three areas. These 

are (a) no explicit criteria should be included aside from dose/risk, (b) non-dose/risk indicators appropriate 

to the scenarios and timeframes should be considered, and (c) associated terminology should be clarified.  

Agreement was not reached on appropriate indicators. Both Patrick and Gil expressed strong opposition to 

supplemental criteria (i.e., subsystem requirements), and Reamer stated concern that requiring specific 

supplemental indicators unduly constrained the implementer.  

5. Reference Critical Groups and Biospheres 

I. Crosland (UK, NIREX) opened the session summarizing the results of the BIOMASS and 

BIOMOVS programs, emphasizing consistency with both ICRP-81 and IAEA TECDOC-1077. He 

emphasized that a reference biosphere provides a practical basis to translate nuclide fluxes into dose, risk,
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or other appropriate safety measures. This is needed despite the inherent unpredictably of future human 
behavior.  

T. Sumerling repeated the presentation he made a the International High-Level Radioactive Waste 
Management Conference last spring (see the previous CNWRA trip report for details). He takes a strong 
position that one can only "illustrate" a "construct" of human behavior. While his argument is true in absolute 
terms, he seems to require a much higher level of precision for human intrusion than for geological factors.  
For example, he spoke in terms of "what one had for breakfast" and "whether one eats potatoes or carrots," 
things no one would argue should reasonably be included in defining a critical group and its behaviors. He also 
appeared to believe that the biosphere should not be used in siting and design considerations, a position 
seemingly inconsistent with taking reasonable measures such as siting in remote areas. NRC needs to monitor 
how these views are expressed in the draft standard, because such "cautions" can undermine confidence 
when taken to the extreme.  

K. Rasilainen (VTT, Finland) clarified the status of the Finnish program; namely that Parliament 
has made a "decision in principle" (DiP) regarding waste disposal. Authorization of construction and operation 
will follow, assuming site characterization supports proceeding. He highlighted the importance of peer reviews, 
but cautioned that these must be constrained, consistent with the stage of development of a project (e.g., peer 
review criticisms that are inappropriate in early stages of a project, before sufficient data are collected, can 
undermine confidence).  

P. Pinedo (CIEMAT, Spain) contrasted traditional evaluation of normal/routine releases from 
operating facilities and potential post-closure releases from repositories. She expressed a difference of opinion 
with the European Community position on use of a truly static biosphere and the CIEMAT perspective that 
the biosphere should evolve consistent with geosphere and climate evolution. Interestingly, the PA calculation 
she presented showed a higher mean dose for the probabilistic analysis (0.3 mSv/yr) than for the deterministic 
analysis (0.02 mSv/yr). This seems to reflect the "confidence bias" that is often observed in scientific and 

engineering endeavors: fully reflecting the range of uncertainty in parameters produces a less favorable 
outcome than the "best"estimate. In the discussion that followed, Forinash (EPA) expressed that residents 
in the vicinity of the Waste Isolation Pilot Plant wanted to "see themselves reflected" in the selected 
biosphere model, which is an argument for the biosphere model for any particular site being a reasonable 
representation of local practices.  

General agreement was reached that the BIOMASS and BIOMOVS programs should be 
completed in a timely manner, the results documented, and the general principles reflected in the draft 
standard. The basic concepts for defining the biosphere are now mature and there is appears to be significant 
agreement on implementation of these in a standard. Most agreed to a three-part approach: use examples 
biospheres as a baseline, use common methods to develop other biospheres where needed, and consider the 

local needs and conditions of stakeholders in developing site-specific biospheres. Agreement was not evident 
regarding the need to better define the geosphere-biosphere interface and related processes, and the extent 
to which uncertainties should be incorporated in the safety case.
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6. Human Intrusion

The session on human intrusion was chaired by A. Hooper (Managing Director, NIREX) and 
initiated with a discussion by J. Cooper. This presentation was largely a restatement of his opening remarks, 
and focused on the provisions of ICRP-81.  

The following presentation by P. Carboneras (ENRESA, Spain) raised several important questions, 
regarding human intrusion scenario development. In the discussion that followed, Patrick and others suggested 
a two-step approach: use more realistic characteristics during siting and design, and employ a more idealized 
representation to evaluate regulatory compliance over the long term.  

B. Forinash (EPA) presented WIPP and YM as "case studies of the treatment of human intrusion 
in regulations." She highlighted what she saw as "significant differences" in the two regulations, and 
summarized the bases for these differences (primarily differences in the availability of data on intrusion by 
drilling).  

The key point in the presentation by M. Westerland (SKI, Sweden) was that the fundamental 
practice of concentrating and isolating waste is the very thing that makes the potential for human intrusion 
a risk. He also established a relationship between human intrusion and retrieveability: in general, actions to 
improve the latter increase the risk of the former. Consensus was not reached on this because the means of 
inadvertent intrusion (which is all most nations intend to regulate) are quite different from those used to 
retrieve. Westerland also called for greater emphasis on how intrusion affects repository performance, rather 
than just considering the doses arising directly from the intrusion (i.e., bringing waste to the surface).  

The session summary drew several conclusions and observations.  

" The basic issues are who to protect, how to protect, whether different groups warrant different 
levels of protection (e.g., the intruder versus the local community), how to distinguish between 
near-surface versus deep geologic disposal, the appropriate time frame, the relationship between 
human intrusion and retrieval, and the role in siting and design.  

" There was general agreement on (a) the need to emphasize that the intent is safe disposal and, 
consequently, that the design and siting should be optimized with respect to expected events and 
processes, not necessarily human intrusion; (b) the modes, probability, and effects of human 
intrusion will differ for deep and near-surface disposal; (c) ICRP-81 provides useful bases for 
radiological protection, but the distinction it draws between intentional and unintentional intrusion 
may not be helpful when addressing possible effects on the local population; (d) societal norms 
play a major role; (e) site- and waste-specific information influences strategies for addressing 
human intrusion; (f) using a common method but varying its application consistent with the site, 
design, etc; (g) the importance of evaluating the capability of the system to continue to protect 
public health and safety following an intrusion; (h) using the common sense argument that the 
nature of deep geologic disposal is to protect against human intrusion; and (i) different time 
frames may be applicable to different types of human intrusion that must be guarded against.  
Although there was agreement on the appropriateness of considering these matters, it was not 
clear whether there was agreement on including all of these in an international standard.

7



"* Agreement was not reached on what should be considered "unintentional" and what level of 
protection should be afforded such an intruder (e.g., the driller who drills for water for use by 
the community versus the one who drills for waste).  

"* There appeared to be agreement that the international standard should not prescribe 
markers--depending on societal norms, markers could either attract or warn future generations.  

"* It was noted that the standard needs to consistently address human intrusion in the context of 
safeguards and retrieveability.  

7. Reversibility and retrieveability 

F. Gera (IAEA) opened this session with a lengthy tutorial on the work of the Secretariat to date.  
He stated that actions taken to provide for retrieval should not "compromise" long-term isolation. His view 
is that the principles of isolation and retrieval are diametrically opposed. Furthermore, he raised issues about 
how providing for retrieval would adversely affect post-operational pre-closure (POPC) safety and 
dramatically increase cost. Rohlig, Sumerling, Patrick, and others disagreed with his rather sweeping 
statements, noting various benefits obtained by providing for retrieval and maintaining a prolonged POPC, as 
has been proposed by DOE.  

S. Webster (EC) offered strong opinions against providing for retrieval. Among these were (a) it 
is "very unlikely" a better disposal means will be found, (b) finding a serious site-specific problem is "very 
unlikely," and (c) alternate uses for HLW is "very unlikely" and for SNF is arguable. He concluded saying 
retrieveability is "fashionable" because it "makes the public feel better." 

H. Selling summarized the Netherlands program, where clay and salt are under consideration.  
Interestingly, the Netherlands includes retrieveability as a consideration for all toxic wastes, including chemical 
wastes. In the near term, they plan for monitored interim storage, with disposal options to be studied.  
Specialists from the Netherlands, Belgium, and Germany noted the tradeoffs between safety and 
retrieveability in creeping geologic media such as clay and salt.  

C. Odhnoff (Swedish National Council on Radioactive Waste, KASAM) gave a broad philosophical 
discourse on matters associated with retrieveability. She stated the KASAM Principle: there must be a 
balance between the current generation assuming responsibility for wastes, while not foreclosing the right to 
choose of future generations. She discussed such concepts as the "unfoolproofness of man," waste disposal 
creating a "window open to eternity," "nature does not accumulate waste," and the need to include "values 
in addressing waste issues." 

During the summary session on this topic, the following points were noted.  

"* The appropriate measures to take are site and design specific.  
"• Any actions taken to provide for retrieval should not degrade the performance or safety of the 

repository.  
"• The role of retrievability needs to be clarified: some believe the main/only reason is to build 

confidence while other consider the potential future need to recover the energy resource.
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8. Monitoring and Institutional Control

K. Bragg (IAEA staff) presented the draft position paper on this subject. The paper suggests the 
following purposes for institutional control: (a) ensure long-term safety, (b) reduce the probability of intrusion, 
(c) reduce the consequences of intrusion, (d) expedite intervention and remediation, and (e) provide societal 
confidence in the safety of a waste facility. He suggested four principles of institutional control. These are: 

"• It is acceptable from a radiation protection perspective to rely on institutional controls to achieve 
safety.  

"• No generation is able to impose its will on a future generation.  
"• Institutional controls do not constitute an "undue" burden from a radiation protection perspective.  
"• The producer of the waste must provide sufficient financial resources to cover the full cost of 

safely managing its waste, including any costs associated with long-term institutional controls.  

J-P. Minon (Belgium) delineated three key purposes for monitoring: observation, control, and 
protection. He called for monitoring consistent with the range of anticipated actions, and for incorporating 
plans for monitoring in design so it can be executed effectively and with minimum adverse affects.  

The presentation by M. Jensen (SSI, Sweden) focused on institutional controls. He expressed 
caution about how standards address such controls, noting that a recent TECDOC on the subject may 
incorrectly imply that controls are needed because of a "lack of safety," rather than "lack of certainty." 
Furthermore, he questioned why there is so much debate on the subject, given the extensive nature of ongoing 
monitoring and control of all other nuclear activities.  

A. Fattah (IAEA safeguards staff) raised important and potentially far-reaching points. In particular, 
he stated that from a safeguards perspective the repositories remain "active" long after closure. He 
characterized a repository as a "uranium and plutonium mine" that becomes easier to access over long periods 
of time because the intense short-lived radionuclides decay away. These perspectives are apparently 
discussed in detail in TECDOC-909, but the Specialists were generally unaware of Fattah's perspective.  
Selling and others challenged the basic premise of this presentation, noting that the whole point of deep 
geological disposal is to significantly decrease accessability to the waste.  

The closing session on this topic summarized a number of points of agreement and identified several 
areas where further discussion is needed.  

"• The fundamental purpose of deep geological disposal is to avoid the need for long-term 
monitoring and control.  

"* Monitoring and institutional control can, nevertheless, contribute to long-term safety (e.g., by 
preventing human intrusion and/or mitigating its consequences).  

"* Monitoring and institutional controls should be permitted only to the extent that they do not 
detract from performance and required only to the extent that they contribute to performance 
or confidence in such performance.  

"• Various participants stated what they considered appropriate reasons for implementing 
monitoring and institutional control; these included safeguards, public interest, confirmation of 
performance, developing an environmental database, and furthering the general interests of 
science.
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" There was a general sense that reasonable monitoring and institutional controls are not likely to 
be considered "undue" long-term burdens, but rather part of good stewardship.  

" There was general agreement that each generation will make own decisions, and that it is 
important to pass on information/knowledge to the next generation. The IAEA may need to 
develop or explore mechanisms to do this effectively.  

CONCLUSIONS: Conclusions are included in the summaries at the end of each individual section, above.  

PROBLEMS ENCOUNTERED: None.  

PENDING ACTIONS: Several IAEA TECDOCs were mentioned in the course of the meeting.  
Appropriate staff should review these to increase NRC/CNWRA familiarity with the subjects. When reviews 
are conducted, summaries should be provided to management, as appropriate. Succeeding drafts of the 
proposed safety standard should be carefully reviewed and timely comments provided to the IAEA WASSC.  
Careful coordination of the flow of information through M. Bell, J. Blaha, and others should continue.  

RECOMMENDATIONS: The series of meetings on this subject is very important to the U.S. radioactive 
waste management program. Although non-binding, the international consensus positions established through 
this process will need to be addressed in any positions taken in the U.S. It is the authors' sense that public 
perception regarding the U.S. program and public confidence in the program will be bolstered by participation 
and adoption of a regulatory regime that is not inconsistent with international consensus. Consequently, 
appropriate NRC and CNWRA staff should continue to participate in the process and in preparation of the 
final document.
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Avenue des Arts 14 

Brussels, B-1210 

Tel: +32 2 212 1013 

Fax: +32 2 212 1055 

Email: jp.minon@nirond.be 

CANADA Mr. D. Metcalfe Canadian Nuclear Safety Commission 18-22 June 

280 Slater Street 
P.O. Box 1046 Station "B" 

Ottawa, Ontario K1 P 5S9 
Tel: +(613) 995 5294 

Fax: +(613) 995 5086 

Email: metcalfed@cnsc-ccsn.gc.ca 

FINLAND Mr. K. Rasilainen VTT Energy 18-22 June 

P.O. Box 1604 
FIN-02044 VTT 
Tel: + 358 9 456 5060 

Fax: +358 9 456 5000 
Email: kari.rasilainen@vtt.fi
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Mr. E. Ruokola Radiation & Nuclear Safety Authority 18-22 June 

P.O. Box 14, FIN-00881 Helsinki 

Tel: +358 9 759 88670 

Fax: +358 9 7598 8305 

Email: esko.ruokola@stuk.fi 

FRANCE Mr. F. Besnus IPSN/DES/SESID 18-22 June 

Centre d'Etudes Nucleaires de 

Fontenay-aux-Roses 

B.P. No. 6 

Fontenay-aux-Roses Cddex 

F-92265 

Tel: +33 (1) 4654 8617 

Fax: +33 (1) 4654 7727 

Email: francois.besnus@ipsn.fr 

Mr. A. Marvy Commissariat A I'Energie Atomique 18-22 June 

DEN/DDIN/DPRGD 

CEA/Saclay - Batiment 121 

91191 Gif sur Yvette Cedex 

Tel: +33 1 69 08 29 52 

Fax: + 33 1 69 08 32 32 

Email: alain.marvy@cea.fr 

Mr. D. Mulet-Marquis EDF/CIDEN 18-22 June 

35-37, rue Louis Guerin 
B.P. 1212, 69611 Villeurbanne Cedex 

Tel: 33 4 72 82 45 15 

Fax: 33 4 72 82 46 30 

Email: 

Mr. P. Raimbault Direction de la S&0ret6 des Installations Nucleaires 18-22 June 

Route du Panorama Robert Schumann 

B.P. 83, 92262 Fontenay-aux-Roses, Cedex 

Tel: +33 1 43 19 70 15 

Fax: +33 1 43 19 71 66 

Email: philippe.raimbault@industrie.gouv.fr
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Mr. J. Tamborini ANDRA 18-22 June 

Parc de la Croix Blanche 

1-7 rue Jean Monnet 
92 298 Chatenay Malabry Cedex 

Tel: +33 1 4611 8196 

Fax: +33 1 4611 8268 

Email: jacques.tamborini@andra.fr 

3ERMANY Mr. B-R. Martens Federal Ministry for the Environment, 18-22 June 
Nature Conservation and Nuclear Safety 

- Section RS III 4 (B) 

Heinrich-von-Stephan-Str. 1 
53175 Bonn 

Tel: +49 1888 305 2856 

Fax: +49 1888 305 3961 

Email: martens.berndt@bmu.de 
Mr. K. Rohlig Gesellschaft fOr Anlagen - und 18-22 June 

Reaktorsicherheit mbH 
Schwertnergasse 1, D-50667 K61n 

Tel: +49 221 2068 796 

Fax: +49 221 2068 939 

Email: rkj@grs.de 

-IUNGARY Mr. K. Burci ETV-Er6terv 18-22 June 

P.O. Box 111, H-1450 Budapest 
Tel: +36 1 455 3638 

Fax: +36 1 218 5585 

Email: karoly.berci@fortum.com 
TALY Mr. F. Gera Via Monte dellAra 14 18-22 June 

00060 Formello, Rome 
Tel: +39063735-2582 

Fax: same as above 
Email: FGera@yahoo.com
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JAPAN Mr. Y. Kawakami Radioactive Waste Management and Nuclear 18-22 June 

Facility Decommissioning Technology Center 

821 -100 Funaishikawa 

Tokai, Nakagun, Ibaraki, 319-1111 

Tel: + +81 29 283 3010 

Fax: +81 29 287 0022 

Email: randecyk@olive.ocn.ne.jp 
Mr. H. Kimura Japan Atomic Energy Reseach Institute 18-22 June 

2-4, Shirakata ShiraneTokaimura 

Naka-gun, Ibaraki-ken, 319-1195 

Tel: +81 29 282 5941 

Fax:+81 29 282 5842 

Email: hkimura@popsvr.tokai.jaeri.go.jp 
Mr. K. Miyahara Japan Nuclear Cycle Development Institute (JNC) 18-22 June 

NKK Bldg., 1-1-2 Marunouchi Chiyoda-ku 
Tokyo, 100-8245 

Tel: +81 3-5220-3315 

Fax: +81 3-5220-3372 

Email:kaname@hq.jnc.go.jp 

Mr. H. Tanabe Radioactive Waste Management Funding and 18-22 June 

Research Center 

No. 15 Mori Bldg., 2-8-10, Toranomon 
Minato-ku, Tokyo, 105-0001 

Tel: +81 3 3504 1081 
Fax: +81 3 3504 1297 

Email: tanabe@rwmc.or.jp
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NETHERLANDS 

SPAIN

Mr. H. A. Selling

Mr. P. Carboneras

Ministry of Housing, Spatial Planning and 
the Environment (VROM) 

Directorate for Chemicals, Waste and 

Radiation Protection (SAS/SNB) 

Postbus 30945 

Den Haag, NL-2500 GX 

Tel: +31 (70) 339 4958 

Fax: +31 (70) 339 1314 

Email: henk.selling@minvrom.ni

Empresa Nacional de Residuos Radioactivas SA 

(ENRESA) 

Emilio Vargas No. 7 

Madrid, E-28043 

Tel: +34 (91) 566 8285 

Fax: +34 (91) 566 8166 
Fm~il" nr.•mf(•h•nrev• A

Ms. P. Pinedo CIEMAT 18-22 June 

Avenida Complutense 22 

Madrid, E-28040 

Tel: +34 (91)346-6750 

Fax: +34 (91) 346-6121 

Email: paloma.pinedo@ciemat.es 

Mr. J. Rodriguez Nuclear Safety Council 18-22 June 

Justo Dorado 11 

28040 Madrid 

Tel: +34 91 3460282 

Fax: +43 91 3460588 

Email: jra@csn.es

6
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SOUTH AFRICA Mr. R. G. Heard Nuclear Waste Systems 18-22 June 

South African Nuclear Energy Corp.  
P.O. Box 582, 0001 Pretoria 

Tel: +27 12 305 60 88; Mobile +27 82 801 7440 
Fax: +27 12 305 6418 

Email: rgheard@aec.co.za 

Ms. I. Steyn National Nuclear Regulator (NNR) 18-22 June 
P.O. Box 7106, Centurion ZA-0046 

Tel: +27 12 674 7100 

Fax: + 27 12 674 7164 

Email: isabel_steyn@nnr.co.za.  

SWEDEN Mr. M. Jensen Swedish Radiation Protection Institute 18-22 June 

SE-171 16 stockholm 

Tel: +46 8 729 71 00 

Fax:+46 8 729 71 08 

Email:mikael.jensen@ssi.se 

Ms. C. Odhnoff KASAM 18-22 June 

Blomstergbrden 6 

S-245 62 Hj~rup 

Tel: +46 40 46 53 22 

Fax: +46 40 46 53 22 

Email: camilla.odhnoff@swipnet.se 
Mr. M. Westerlind Swedish Nuclear Power Inspectorate (SKI) 19-22 June 

Klarabergsviadukten 90 

Stockholm, S-106 58 

Tel: +46 (8) 698 8684 

Fax: +46 (8) 661 9086 

Email: magnus.westerlind@ski.se 

SWITZERLAND Mr. J. Vigfusson Swiss Federal Nuclear Safety Inspectorate 18-22 June 

CH-5232 Villigen-HSK 

Tel: +41 56 310 39 74 

Fax: +41 56 310 39 07 

Email: johannes.vigfusson@hsk. psi.ch
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Mr. P. Zuidema NAGRA 19 June 

Hardstrasse 73 

Wettingen, CH-5430 

Tel: +41 (56) 437 1287 

Fax: +41 (56) 437 1207 

Email: zuidema@nagra.ch 

UK Mr. J. Cooper National Radiological Protection Board 18-22 June 

Chilton, Didcot, Oxon OXI 1 ORO 
Tel: +44 1235 822 629 
Fax: +44 1235 822-630 

Email: john. cooper@nrpb.org.uk 

Mr. I. G. Crossland UK Nirex Limited 18-22 June 

Curie Avenue 

Harwell, Didcot 

Oxfordshire OXI 1 ORH 

Tel: +44 1235 825 441 

Fax: +44 1235 820 560 

Email: ian.crossland@nirex.co.uk 

Mr. A. Hooper UK Nirex Ltd. 18-22 June 

Curie Avenue 

Harwell, Didcot 

Oxfordshire OXI 1 ORH 

Tel: +44 1235 825 401 
Fax: +44 1235 820 560 

Email: alan.hooper@nirex.co.uk 

Mr. W. Miller EnvirosQuantiSci 18-22 June 

47 Burton St.  

Melton Mowbray 

Leicestershire, LE13 1AF 

Tel: +44 1664 411445 

Fax: +44 1664 411 402 

Email: bill.miller@enviros.com
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Mr. T. Sumerling Safety Assessment Management Limited 18-22 June 

Beech Tree House, Hardwick Road 

Whitchurch-on-Thames 

Reading, Berkshire RG8 7HW 

Tel: +44 (1189) 844-410 

Fax: +44 (1189) 841 440 

Email: trevor@sam-ltd.com 

Mr. M. Wakerley Department for Environment, Food 18-22 June 

and Rural Affairs 
Research and Technical Adviser, Zone 4/E4 

Ashdown House 

123 Victoria Street 

London SW1E 6DE 

Tel: +44 207 944 6274 

Fax: +44 207 944 6289 

Email: malcolmwakerley@detr.gsi.gov.uk 

U. S. A Ms. B. Forinash Radiation Protection Division 18-22 June 

U. S. Environmental Protection Agency 

Mail Code 6608-J 

Washington, D.C. 20460 

Tel: +202 564 9233 

Fax: +202 565 2062 

Email: Forinash.Betsy@epamail.epa.gov _ 

Mr. W. Patrick Center for Nuclear Waste Regulatory Analyses 18-22 June 

Southwest Research Institute 

6220 Culebra Road 

Bldg. 189, San Antonio, TX 78238-5166 

Tel: +(210) 522 5158 

Fax: +(210) 522 5155 

Email: wpatrick@swri.edu
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Mr. W. Reamer U. S. Nuclear Regulatory Commission 18-22 June 

Mail Station T-7F2, Washington, D.C. 20555 

Tel: +301) 415 6537 

Fax: +(301) 415-5399 

Email: cbr@nrc.gov 

Ms. A. Gil Office of Civilian Radioactive Waste 18-22 June 

U. S. Department of Energy 

Yucca Mountain Project 

1551 Hillshire Drive, Suite A 

Las Vegas, NV 89134 
Tel: +702 794 5578 

Fax: +702 794 1350 

Email: aprilgil@notes.ymp.gov 

:UROPEAN Mr. S. Webster Nuclear State Regulation and 18-22 June 

'OMMISSION Radioactive Waste Management 

Rue de la Loi 200 

B-1049 Brussels 

Tel: +32 2 299 0442 

Fax: +32 2 295 0061 

Email: simon.webster@cec.eu.int 

,,UCLEAR ENERGY Mr. C. Pescatore Radiation Protection and Radioactive Waste 18 June 

,GENCY/OECD Management Division 

Le Seine-St Germain 

12 Boulevard des lies 

Issy-les-Moulineaux F-92130, France 
Tel: +33 (1)4524 1048 

Fax: +33 (1) 4524 1110 

Email: claudio.pescatore@oecd.org
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Ms. S. Voinis Radiation Protection and Radioactive Waste 18-21 June 

Management Division 

Le Seine-St Germain 

12 Boulevard des lies 

Issy-les-Moulineaux F-92130, France 

Tel: +33 (1)4524 1048 
Fax: +33 (1) 4524 1110 

Email: Sylvie.VOINIS@oecd.org 

EA Mr. I. Barraclough Safety Coordination Section 

Department of Nuclear Safety 

Room B06666 
Tel: +43 1 2600 26429 

Email: I.Barraclough@iaea.org 

Mr. K. Bragg Division of Radiation and Waste Safety 

Department of Nuclear Safety 

Room B0704 

Tel: +43 1 2600 26101 

Email: K.Bragg@iaea.org 

Mr. P. Conlon Division of Radiation and Waste Safety 

Department of Nuclear Safety 

Room B0703 

Tel: +43 1 2600 22039 

Email: P.Conlon@iaea.org 

Mr. A. Fattah Division of Concepts and Planning 

Department of Safeguards 

Room: A1351 

Tel: +43 1 2600 22195 

Email: A.Fattah@iaea.org 

Mr. A. J. Gonz~lez Division of Radiation and Waste Safety 

Department of Nuclear Safety 

Room B0736 

Tel: +43 1 2600 22654 

Email: A.J.Gonzblez@iaea.org

I1



Mr. K. Hioki Division of Radiation and Waste Safety 

Department of Nuclear Safety 

Room B0742 

Tel: +43 1 2600 22711 

Email: K.Hioki@iaea.org 

Mr. G. Linsley Division of Radiation and Waste Safety 

Department of Nuclear Safety 

Room B0719 
Tel: +43 1 2600 22666 

Email: G.Linsley@iaea.org 

Mr. P. Metcalf Division of Radiation and Waste Safety 

Department of Nuclear Safety 

Room B0725 

Tel: +43 1 2600 22676 

Email: PMetcalf@iaea.org 

Mr. C. Torres Division of Radiation and Waste Safety 

Department of Nuclear Safety 

Room B0713 

Tel: +43 1 2600 21428 

Email: C.Torres@iaea.org
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DRAFT: 2001-06-14

International Atomic Energy Agency 

Specialists' Meeting to Resolve Issues Related to the Preparation of Safety Standards on 
the Geological Disposal of Radioactive Waste 

18-22 June 2001, Conference Room C07IV 
Vienna International Centre 

In the context of the Agency's programme to create a corpus of internationallh accepted 
Radioactive Waste Safety Standards, focus is currently being placed on establishing standards for the "geological disposal of radioactive waste". This is a challenging task and the Specialists Meeting is intended au' one mechanism for promoting discussion on some of the associated scientific and technical issues and as a means of developing the consensus needed for establishing the standards. The meeting will use, as its basis, a number of position papers 
developed in recent years with the help of a subgroup of the Waste Safety Standards 
Committee (WASSC), the subgroup on Principles and Criteria for Radioactive Waste 
Disposal, together with selected relevant regional and national papers.  

PROVISIONAL PROGRAMME

Monday, 18 June 

Moming 

9:30 a.m.  

1. Opening/Welcome A. Gonzcilez 

L. BaekelandtMeeting Chair

2. Introductory session

Purpose and context of the meeting - the 
IAEA waste safety standards programme 

ICRP guidance on radioactive waste disposal 

Elements of a safety requirement on the 
geological disposal of radioactive waste

- Chair - H. Sclling 

G. Linslev 

,1. (Cooper 

- T. Sumnerling

Discussion
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Afternoon 

2:00 p.m.

3. Common framework for radioactive 
waste disposal

Chair- .1. Cooper

Different disposal options are adopted for different waste types and while the practice being 
followed in countries is generally consistent it would be useful to have a coherent and 
technically defensible strategy which covers the disposal of all major waste types.  

A common framework for the safe disposal P. Metcatf/i. Barraclough 
of radioactive waste 

J 

Safety of radioactive waste management in France P. Raimbault 

Basic strategies for radioactive waste disposal H. Tanabe 
in Japan 

The borehole disposal of spent sources (BOSS) - R. Heard

Discussion

5:30 p.m. Cocktail - VIC Restaurant



DRAFT: 2001-06-14

Tuesday, 19 June

9:00 a.m.

4. Making the Safety Case - Demonstrating compliance - Chair - U'" Remner

The safety case for a geological repository may have to satisfy/convince persons from a 
variety of backgrounds, not all technical. While the core of the safety case should be based 
upon a formal performance assessment, other arguments may also need to be brought to bear.  
for example, the perspective of natural analogues, arguments on the retrievable nature of the 
waste.

Safety case: an international perspective 

The role and development of the safety case for 
geological repositories for radioactive wastes: 
Experiences with the Swiss programme 

U.S Department of Energy's Perspective on 
safety case for geologic disposal of high-level 
radioactive waste 

A framework for elaborating a geological 
safety case: main issues to be addressed

Discussion 

Afternoon 

2:00 p.m.  

5. Safety indicators

C. Pescatore/S. Voinis 

P. Zuiderna 

A. Gil 

F Besnus

Chair - Y Kawakami

While radiation dose and risk are the main indicators of safety currently used in the safety 
assessment of radioactive waste disposal it has been thought desirable to supplement. and in 
some circumstances replace, dose and risk by other indicators, such as environmental 
concentrations and biospheric fluxes, which may have a lesser amount of, predictive 
uncertainty associated with them.

Natural safety indicators and their application I,'. AllIr 
to repository safety cases 

Safety indicators adopted in the Finnish E. Ruokola 
regulations for long term safety of spent fuel disposal
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The role of safety indicators in 
Germany: The past and the future 

Application of non-dose/risk indicators 
for confidence-building in the H12 safety 
assessment

Discussion 

Wednesday, 20 June

Morning 

9:00 a.m.

-K. Rohlig 

- K. Mivahara

6. Reference critical groups and biospheres - Chair - P. Carboneras

In the far future it will be impossible to predict with any reliabilitv the nature of the biosphere 
overlying the waste repository and of the critical group of persons occupying it. A reference 
biospheres and critical groups are therefore developed as appropriate standards or references 
for use in converting the results of geosphere transport pdictions to dose.

Reference biospheres for safety assessment 
of radioactive wastes disposal facilities 

Some viewpoints on reference biospheres 
in Finnish performance assessments 

Treatment of the biosphere - seeking credible 
illustrations 

Experience in biosphere modelling and 
definition of exposed groups. Concerns 
on consideration of the long-term."

- 1. Crosland/C. Torres 

- K Rasilainen 

- T. Sunerling 

- P. Pinedo

Discussion

I
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Afternoon 

2:00 p.m.

7. Human Intrusion - Chair -. 4. Hootwer

Assessing the implications of human intrusion into a geological repository and establishin' 
criteria for deciding on the acceptability of the disposal system in this context has been an 
issue of debate for many years.

Human intrusion: New ideas? .J ('ooper

Definition of commonly agreed human 
intrusion scenarios to be used in long term 
safety assessments 

U.S. EPA's policies on consideration of 
human intrusion in evaluating the suitability of 
disposal sytems 

Some reflections on human intrusion into a 
nuclear waste repository 

Discussion 

Thursday, 21 June 

9:00 a.m.  

Morning

8. Reversibility and retrievability

P. Carboneras 

B. Forinash 

M At. esterlind

- Chair - 1'. Rainhault

The recent focus on reversibility and retrievability is. in part. a reflection on the need to 
reassure stakeholders that actions taken now can be rescinded. Is this now a condition for any 
type of radioactive waste disposal? It is clear that it should not have an adverse effect on 
safety.

Considerations on reversibility and retrievability 

Reversibility and retrievability - what is the question'? 

Policy of radioactive waste disposal 
in the Netherlands

- F. Gera 

- 8. lI'ehsicer 

- tH. .Se //iu
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Retrievability - a too simple answer on 
difficult questions?

C. Odhnoff

Discussion 

Afternoon 

2:00 p.m.

9. Monitoring and Institutional Control Chair - D. Metcalfe

Although geological repositories ,will be designed to provide passive safety after closure.  mainly for public reassurance purposes, it is likely that some institutional controls including 
monitoring of the surface environment of the repository will be retained. Surveillance and 
monitoring may also be required for nuclear safeguards purposes.  

Institutional control ,K. Bragg

Aims, perspectives and limitations of monitoring 
for the geological disposal of radioactive waste 

Radiation protection activities after closure of 
geological repositories 

Current safeguards policy and its implications 

Discussion 

Friday, 22 June 

Morning 

9:00 a.m.

10. Final discussion and conclusions

J-P. Minon 

M. Jensen 

A. Fattah

Chair - L. Baekelandi

Session Chairs will report on their sessions and attempt to draw conclusions which could be 
used as a basis for positions to be adopted in the Safety Standards documents.  

Reports of Session Chairmen

Discussion of conclusions


