
SE0000084

Transparent Doesn't Always Make It Right

Steve Frishman, Technical Policy Coordinator
Nevada Agency for Nuclear Projects

Capitol Complex
Carson City, Nevada USA 89710

Abstract

The increasing drive for transparency in risk assessment, performance
assessment, and decision-making in the controversial area of nuclear waste
management has its foundation in the desire to foster the assumption that, if the
outcome of the process is a clear result of the fully exposed contributory elements, then
that outcome must be accepted as correct. This is in stark contrast to the general need
for transparency in any analysis or decision process - to give the outcome credibility.
Transparency in the nuclear waste decision arena is being cast as an end in itself, rather
than as a tool to shape the product of the assessment or decision process.

It is not enough to permit knowledge of exactly what was done to arrive at a
particular result, since at best, this only leads to reproducibility. The challenge is to
expose why certain steps or assumptions were chosen for pursuit, and what suites of
relevant steps or assumptions were rejected and why. It is also important to
demonstrate that the trail to the product - the assessment or decision - is complete. In
the nuclear waste management field, the complete scope of the assessment or decision
process is not always fully exposed because it does not include the assumptions that
initiated the process or the possible consequences of the product. In both instances, this
failure can serve to limit the steps or assumptions pursued in the process.

This paper will describe and discuss examples from the nuclear waste
management field and the U.S. high-level nuclear waste program that illustrate the
need for transparency, but also demonstrate that transparency does not always lead to
an acceptable product.

1. Introduction

The objective of attaining transparency relative to decision- making and
analysis and assessment is openly stated with increasing frequency in the nuclear waste
management arena and many others where the product may be controversial, either for
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social or technical reasons. The implication is always that transparency is good in the
sense that it improves the general acceptability of the product.

Aside from describing a physical property, transparent can mean readily
understood, easily detected, or free from pretense or deceit. Understanding the
intended meaning when the word transparency is used is not always straight forward.
For example, some people who are attending this conference for, according to the
invitation brochure, "insight into the problem of transparency in risk assessment and
how procedures can be established to separate facts from values, and to build trust"
might think the organization Transparency International would be relevant to their
interests. That is, until they discover that it is a "non-governmental organization
dedicated to increasing government accountability and curbing both international and
national corruption" (www.transparency.de/).

Others might believe that it is relevant when they see that one of the program
topics is "Development of procedures for transparent decision making." Their belief
would be bolstered by this year's President's Message to the Society for Risk Analysis
annual meeting [1] at which the theme was "Assessing and Managing Risks in a
Democratic Society." The Message stated, in part: "Today, more and more regulations
and risk-management decisions are developed and implemented using transparent
processes that include opportunities for consultation and cooperation among regulators,
regulated parties, and the general public."

If the problem of transparency in risk or performance assessment was simply
one of assuring that the product of the assessment was a result of obvious inputs and
clear analyses, first, it would not require the attention of a conference such as this, and
second, it already would have been resolved by the establishment of control procedures
akin to those developed to meet quality assurance requirements and standards of
practice. The vulnerability of this limited approach is that the procedures can be
learned and followed perfectly, but the result can still be wrong for a variety of
reasons, including invalid (albeit obvious and clear) assumptions or an incorrect or
incomplete conceptualization of the question being assessed. This vulnerability can be
mitigated to some extent by independent peer review, but it still does not meet the
expectation for full transparency - to improve the general acceptability of the product.

There must be more to the problem, since limiting the scope of transparency
to only two of its meanings - obvious and clear - does not fully resolve it. The core of
the problem might be in the public's knowledge that the products of risk and
performance assessments usually are imported into a decision process that, in the
public arena, often results in policy and regulatory decisions. Here, the public expects
transparency, meaning the decision process and the decision itself is without pretense
or deceit. Meeting this expectation is a prerequisite for trust, which in turn, is a
prerequisite for acceptance.
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The problem is not confined to transparency in risk and performance
assessment, but rather includes the need for transparency, in all of its meanings, in the
entire process of risk-based or risk-informed policy and regulatory decision making,
starting with the basis for the assessment and ending with the decision. This
understanding should give insight to those members of the risk and performance
assessment community who still ask: Why doesn't the public openly accept decisions
that are made on the face value and results of our scientific assessments?

At issue is the need to incorporate social values as well as assessment results
into the public risk decision process. Below are two seemingly polar examples of the
insertion of values into the risk decision process that are notable, although, depending
on perspective, not everyone will agree on whether either or both are "good" or "bad."

The first is Margaret Maxey's view that application of the linear, no threshold
hypothesis (LNT), which is the basis of radiation exposure regulations, is
counterproductive and unethical [2]. She states, "An emerging consensus concludes
that current regulations for radiation exposure are not only "based in quicksand," but
have become pernicious obstacles to the ethical goal they purport to achieve: public
health protection... It is ethically dishonest to claim that the LNT hypothesis is an
unassailable scientific conclusion, when in fact it is only an inconclusive theory, an
extrapolated hypothesis, an ultraconservative exercise of prudence... Fear of radiation
has proved to be far more detrimental to public health than radiation itself." Dr. Maxey
goes on to cite deaths from pathogens because of regulations that prevent food
irradiation; people avoiding medical procedures because they involve radiation; and
regulatory roadblocks regarding low-level waste resulting in closure of radiomedical
treatment centers. She concludes (referring to the proposed Yucca Mountain high-level
nuclear waste repository project), "Moreover billions of dollars have already been
spent on trivial radiation risks based on grotesque scenarios about single atoms
destined to migrate through miles of desert soil to contaminate a potential water source
in some distant future."

The second example is the U.S. Nuclear Regulatory Commission Licensing
Board's 1998 decision to deny a license for Louisiana Energy Services to site and
construct a uranium enrichment plant. The license was denied, not for technical safety
reasons, but because the applicant failed to follow national policy that requires
consideration of Environmental Justice when siting a risky facility. The community
selected for the plant is economically disadvantaged and populated primarily by people
of a racial minority. The Commission partially overruled the Licensing Board's
decision, but the applicant chose to withdraw its application rather than pursue a
license.
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2. Transparency in the U.S. High-Level Nuclear Waste
Program

The United States Nuclear Waste Technical Review Board, which is
represented on the Program Committee of this conference, has recommended to the
U.S. Department of Energy's (DOE) high-level waste program that: "[Performance
assessment be carried out in a way that is highly transparent to the technical
community, regulators, and interested members of the general public."[3] In keeping
with its statutory charge to "evaluate the technical and scientific validity" of the waste
program activities [4], the Board has said that "transparent" means "the ease of
understanding (a) the process used to carry out the TSPA (Total System Performance
Assessment), (b) the assumptions that drive the calculations, and (c) the rigor of the
analyses that lead to the conclusions."

The Board elaborated that the following conditions are likely to
make the performance assessment more transparent:

"Assumptions and methodologies used in the analyses are identified clearly
and explicitly, the bases for them are explained clearly, and their effects on
the assessment's conclusions are presented clearly. Key parameters and their
distributions can be traced back to specific experiments and investigations or
to formal or informal expert judgements.

The TSPA has undergone independent and comprehensive outside review."

DOE, in its most recent TSPA [5], claims that it has attempted to improve the
transparency of its work but acknowledges much still needs to be done to meet the
recommendations of the Nuclear Waste Technical Review Board. As pointed out by
the TSPA Peer Review Panel Final Report [6] developed by a panel of outside
scientists and engineers contracted by the Yucca Mountain Project Management and
Operating Contractor:

"To be credible it would have been necessary for the TSPA-VA [TSPA-Viability
Assessment] to have included: (1) component subsystem models that capture
the important and relevant phenomena; (2) databases that are adequate and
substantially complete, where possible; (3) a proper and demonstrable
description of the coupling between the subsystem models; and (4) adequate
tests and evaluations of the modeled behavior... Concerning items (1) and (2)
the final positive estimates of performance described in the TSPA-VA rest in
large part on potentially optimistic, or at least undemonstrated assumptions
about the behavior of certain barriers in the system..."[7].
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A key finding of the Peer Review Panel was: "[I]t is unlikely that the TSPA-
VA, taken as a whole, describes the long-term probable behavior of the proposed
repository. In recognition of its limitations, decisions based on the TSPA-VA should be
made cautiously."[8].

An example of an optimistic and undemonstrated assumption that drives the
positive estimate of the first 10,000 years' repository performance in the TSPA-VA is
the assumption about juvenile failure of waste emplacement containers. It is assumed
in the performance assessment dose calculation that only one of the many thousands of
emplaced packages will be a juvenile failure, that the package will fail 1,000 years
after emplacement, and that the failed package will be in the sector (the largest of six)
of the repository that experiences the approximate average percolation rate under
average climate conditions. A juvenile, or early failure, would arise from
manufacturing defects, rockfall, or seismic activity [9]. There is no stated basis for
assuming only one juvenile failure, nor is there a stated basis for using average
percolation and climate conditions. If all conditions other than the number of juvenile
failures are held constant, the calculated dose will increase in a linear and proportional
manner with an increased number of assumed juvenile failures. This factor alone
renders the TSPA-VA dose calculation for the first 10,000 years after emplacement
meaningless, since there are few expected corrosion failures of packages in that time
period and the first of these (assumed to be in the same sector of the repository as the
juvenile failure) is not expected until 4,100 years after emplacement.

Another assumption in the TSPA-VA is that doses are to be calculated for the
average member of the critical group 20 km from the boundary of the waste
emplacement area. The DOE's rationale for this assumption is that this "is a reasonable
location for considering groundwater to be accessible for household and very limited
agricultural use." [10]. This is based on DOE's estimate that drilling water wells is not
practical for home and agricultural use if the depth to the water table is greater than
about 100 meters. In the Yucca Mountain area, the depth to the water table at the
nearest location of current population is about 100 meters, which conveniently
coincides with a distance of about 20 km from the proposed repository site.

The assumption about the practicality of drilling depth is not supported by
fact, since the two existing wells at this location were drilled to a depth of 777 feet and
495 feet respectively, and garlic is commercially grown on an irrigated field at this
location. Since dilution of radionuclides in the groundwater is relied upon to reduce
expected doses from repository releases, doses likely would be greater to individuals
using groundwater up gradient from the 20 km location, nearer to the Yucca Mountain
waste emplacement area. This is not considered in the TSPA-VA. The only U.S.
regulatory precedent for setting a distance from a repository to the point of release or
dose calculation is found in the U.S. Environmental Protection Agency's regulation 40
CFR Part 191, which applies to the repository at the Waste Isolation Pilot Plant
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(WIPP), in New Mexico, but by statute does not apply to Yucca Mountain. The
distance for calculations in that regulation is 5 km.

It is also assumed that the calculated dose is to the average member of the
critical group, rather than to the maximally exposed individual as is the case in most
radiation protection regulations [11]. This does not accurately reflect the maximum
expected doses and is subject to manipulation. As Pigford [12] points out:

"If compliance with health protection standards were to be based on the very
low vicinity-average dose, the geologic repository would seem to be better
located in the midst of a metropolitan desert community, such as Las
Vegas!...If the vicinity-average dose limit were adopted and if the much
higher dose to the reasonable maximally exposed individual were ignored,
calculated population dilution by a metropolitan area like Las Vegas could
make Yucca Mountain compliance easy, even if high individual doses could
occur. Whether the repository would be safe would be obscured by the faulty
logic of a vicinity-average dose limit."

3. Discussion

It is clear from the above that the Yucca Mountain total system performance
assessment does not meet the U.S. Nuclear Waste Technical Review Board's somewhat
limited standard of transparency [13] from a number of points of view. The
unavoidable result is that it lacks credibility, as pointed out by the TSPA Peer Review
Panel report [14]. The fact that one of its basic assumptions, regarding the rationale for
where doses are calculated, is incorrect further undermines the credibility of the results
of the assessment.

DOE is striving to meet the Nuclear Waste Technical Review Board's
standard, and believes if it does, it will have achieved transparency in its performance
assessment. DOE further believes that, having achieved transparency in its positive
performance assessment, the Yucca Mountain repository should be generally
acceptable to the public. But, from the standpoint of the public's demand for full
transparency, the performance assessment will still be lacking in a few important ways,
even if everything contained in the assessment is completely obvious and clear. And,
the public will distrust the assessment and any decision that is based on it.

One reason for the perceived lack of transparency is the use of the calculated
dose to the average member of the critical group as the measure of repository
performance. As described above, the averaging can be manipulated, and high doses to
many individuals can be obscured, thus making the repository appear to meet safety
standards even when all people are not protected. DOE claims that a statutory scheme
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set in motion by the 1992 Energy Policy Act requires that the dose recipient is to be the
average member of the critical group, and therefore, it is prohibited from considering
the alternative as suggested by Pigford [15], which is the reasonable maximally
exposed individual. This explanation does not meet the public's expectation for
transparency because the process by which the dose recipient was selected was not
transparent and without pretense, since the apparent legislative goal was to make
compliance with safety standards less difficult. Some people also question why an
adult male was selected to be the dose recipient, rather than a child, when children are
considered to be more sensitive to radiation. The origin of a dose-based standard,
rather than a radionuclide release standard as appears in the EPA safety standard
applied to WIPP, is in the same statute, and it is seen to lack transparency for the same
reason as the selection of the dose recipient.

The DOE's selection of the location of the critical group at 20 km from the
repository is also one that does not meet the expectation of full transparency. It seems
clear that expected doses could be considerably greater at locations less distant from
the repository. But, aside from the water well argument described above, DOE also is
assuming that human and biosphere conditions in the future will be the same as they
are today, within the range of known climate conditions over the past 10,000 years.
The rationale is that future human activities can not be predicted, therefore current
conditions with the nearest population to the repository being at 20 km are assumed to
prevail. While we do not know what the future condition will be, the one thing of
which we can be sure is that this assumption is not correct. Again, this appears to be a
pretense to make compliance with safety standards easier.

Conclusion

The term transparency has a number of meanings, and pursuant to the public's
expectation for full transparency, it is not adequate to claim transparency in the
repository decision process simply by achieving full disclosure and clarity in
performance assessment. First, the result of the performance assessment could still be
incorrect. But, more important, if the decision process is not seen as being free from
pretense and deceit, it will be viewed as a violation of values that evokes distrust.
Under these conditions, the final decision to go forward with repository development
because, according to proponents "we have to do something," will not be accepted by
the public.
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