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Abstract. The U.S. Nuclear Regulatory Commission (NRC) is considering whether to proceed with rulemaking
on the control of solid materials with very low levels of associated radioactivity. The current implementation of
clearance by NRC licensees is the context for the decision. Inputs to the decision include information gathering
efforts of the Commission in the areas of public workshops, dose assessments and inventories, the
recommendations of the National Academies' National Research Council (NAs) on regulatory alternatives, and
participation in international efforts by the International Atomic Energy Agency (IAEA).

INTRODUCTION

The U.S. Nuclear Regulatory Commission (NRC) does not have a regulation for the clearance of
materials and equipment. Release of materials and equipment from regulatory control is handled by
policy and guidance, specific license conditions, or by case-by-case analyses. These approaches are
summarized below. Currently, the NRC is gathering several kinds of information as inputs for the
Commission's decision on whether to proceed with a rulemaking on the control of solid materials.
They include information gathered from public meetings, detailed dose assessments, and a National
Academies' National Research Council (NAs) study on regulatory alternatives. Because of the
potential for international clearance levels to affect the free trade of materials and equipment, the
Commission has also supported an active U.S. role in the development of clearance levels by the
International Atomic Energy Agency (IAEA). The sections below summarize the current status of
these bases as inputs to the Commission's decision.

CURRENT CLEARANCE IMPLEMENTATION

Licensed radioactivity known to be distributed in the volume of the material

If the licensed radioactivity is known to be a part of the material itself, such as in neutron-activated
metal, then the material must go to an authorized disposal. That disposal could be in a low level waste
repository or, on a case-by-case approval, into another disposal location, on-site, a municipal landfill,
or an industrial landfill. If it is not known whether there is radioactivity in or on the material or
equipment, NRC practices depend on whether the license is for a reactor or for materials.

Nuclear reactor licenses

Reactor licensees may not release any detectable, licensed radioactivity associated with materials or
equipment. In practice, for volumetrically distributed radioactivity, this generally means, that the
lower limit of detection used for the licensee's environmental monitoring program defines the
sensitivity needed to determine if the material contains detectable, licensed radioactivity. Where
licensed radioactivity is only on surfaces, the sensitivity needed requires instruments and detection
methods capable of detecting for beta-gamma emitters 5,000 dpm/100 cm2 (0.8 Bq/ cm2) and 1,000
dpm/100 cm2 (0.2 Bq/ cm2 ) of removable activity. For alpha activity the capability of the detectors
required is 100 dpm/100 cm2 (0.02 Bq/ cm2 ) and 20 dpm/100 cm2 (0.003 Bq/ cm2 ) removable
activity[l].
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Materials licenses

Materials licenses often have license conditions that allow the release of material or equipment at
levels similar to those used for detection by reactor facilities, if the radioactivity is on the surface.
Generally, these levels for beta-gamma emitters are 5,000 dpm/100 cm (0.8 Bq/ cm ) and for alpha
emitters and certain other nuclides 100, 1,000, or 5,000 dpm/100 cm2 (0.02, 0.2, or 0.8 Bq/ cm2,
respectively), depending on a listed group. These averages are taken over a one-square-meter or less
area. There are also conditions for the maximum concentration and the removable concentrations,
which are 3x and 1/5 of the average, respectively. The release of materials and equipment with
volumetrically distributed licensed radioactivity are considered on a case-by-case basis[2]. While
materials and equipment are being released daily from licensees under these practices, there is interest
in making regulatory improvements.

INFORMATION GATHERING

Public workshops

In 1999 and 2000, public workshop meetings were held in San Francisco, Chicago, Atlanta, and
Washington. The participants included representatives from academia, environmental organizations,
potentially affected industries, and professional societies. The NRC staff provided an issues paper to
all participants well before the meeting. These issues served to focus the dialogues on fundamental
questions such as those listed below:

Specification of both mass- and surface-based clearance levels would fill a regulatory vacuum.
Consistency—Current policies and practices treat reactor and materials licensees differently.
They could be treated consistently.
The levels used now are not dose or risk based. While there is adequate safety provided by the
levels, it is uneven among different radionuclides.
Generic clearance levels would provide relief for both regulators and licensees from making
case-by-case evaluations.

The comments from these meetings were recorded and categorized for the Commission's information.
Licensees and radiation protection organizations were generally supportive of a rulemaking, while
citizens' groups and metals and concrete industries were generally non-supportive.

Dose assessments

Dose assessments with probabilistic distributions have been calculated using realistic models of
today's industry. When a scenario gives the highest dose per Bq/cm2 or Bq/g, the mean of that
probabilistic dose assessment was taken as the dose to the average member of the critical group. Draft
assessments of doses to individuals in critical groups associated with the clearance of equipment for
reuse, aluminum, copper, ferrous metals, and concrete have been published in NUREG-1640[3]. This
report is being finalized to incorporate the resolution of comments from the public, the NRC staff, and
peer reviewers. Additional dose assessments applicable to ordinary trash and soils are planned as
supplements to NUREG-1640.

The NRC uses collective dose as an attribute of justification analyses (cost/benefit analyses). The
collective dose calculations underway require a characterization of the inventory of potentially cleared
materials, equipment, soil, and ordinary trash. In addition, the numbers of individuals that could be
potentially exposed are required. The design objectives of these calculations allow for truncation of
the collective dose calculations in two cases:

If uncertainties for some group are so large that their collective dose assessment cannot be used
to make the justification analyses, for example, the uncertainty of the collective dose is so large
that it includes zero man-Sv; and
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The contribution of the collective dose is so small that its inclusion would not affect the outcome
of the justification analysis.

The inventory report and collective dose reports are planned as separate publications.

National Academies' report

At the request of the Commission, NAs studied various alternatives for the control of solid materials.
They issued a pre-publication of their report on the world-wide-web in March 2002[4]. In addition to
clearance, authorized release, some costs, and involvement of potentially affected parties were
investigated.

Overarching findings

The NAs report presented two overarching findings.

The first overarching finding notes that NRC's current approach on control of solid
materials is workable and sufficiently protective of public health and safety and does not
need immediate revamping. However, the NAs report also noted that the current approach
is inconsistently applied, is not explicitly risk-based, and has no guidelines for volume-
contaminated material and therefore, NRC should move ahead without delay and start a
process of evaluating alternatives to the current system.
The second overarching finding noted that broad stakeholder involvement in NRC's
decision-making process on alternatives is critical as the likelihood of acceptance of an
NRC decision greatly increases when the process engages all responsible stakeholder
viewpoints and is perceived as fair and open in discussing advantages and disadvantages of
alternatives. This finding thus noted that NRC must focus on the process and not prescribe
an outcome for disposition of solid material that must evolve from the process.

Recommendations

The recommendations generally focus on a path forward for the Commission. They are summarized
below:

1) NRC should devise a new decision framework to develop, analyze, and evaluate a broader range
of alternative approaches to the disposition of solid materials, including the current case-by-case
approach, clearance, conditional clearance, and no release.

2) The NRC's decision-making process on alternatives should be integrated with a broad-based
stakeholder participatory decision-making process and include:

a) A commitment by NRC to establish and maintain a meaningful and open dialogue with a wide
range of stakeholders;

b) An ad-hoc advisory board that would advise NRC in its consideration of approaches for
disposition of solid materials. The advisory board would suggest additional stakeholder
mechanisms that NRC could use in the decision process, including establishing a National
Environmental Protection Act (NEPA) process, alternative dispute resolution, or partnering,
arbitration, or mediation;

c) Assistance to the NRC as needed from outside experts in order to:
i) Assist it in establishing the ad hoc stakeholder advisory board and to facilitate dialogue

among NRC and stakeholders during the decision-making process, and
ii) Assess and perhaps conduct portions of the stakeholder involvement program and make

recommendations as appropriate.
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3) NRC should adopt an overarching policy statement describing the principles governing the
management and disposition of solid materials. A good starting point for developing such a policy
would be review and discussion of IAEA Safety Series No. 89[5] with a broad based stakeholder
group to provide a foundation for evaluating alternatives for control of solid material.

4) A dose-based standard should be employed as the primary standard when considering clearance or
conditional clearance. To implement such a standard, a wide range of scenarios must be
considered, a critical group selected, and secondary standards (concentration levels associated
with the dose standard) developed that can be used in practice. The pros and cons of the
establishment of a separate collective dose standard should also be considered.

5) An individual dose standard of 10 uSv/a provides a reasonable starting point for the process of
considering options for a dose-based standard. This value is reasonable because 10 ^Sv/a is:

a) A small fraction of the dose received per year from natural background sources;
b) Significantly less that the dose we receive from our own body due to radioactive potassium

and other elements and to routine medical procedures;
c) Within the range of acceptable lifetime risks of 5 x 10"4 to 10'6 used in developing health-

based standards for exposure to radiation (other than for radon) in the U.S.;
d) Able to be measured with radiation measurement technologies available at reasonable cost;
e) Widely accepted by recognized national and international organizations.

6) For any dose-based standard, the NRC should use the conceptual framework of NUREG-1640 to
assess dose implications. However, NRC must first establish confidence in the NUREG's
numerical values, expand the scope of its applicability, and overcome certain limitations.
Specifically, the following should be done:

a) Review the parameter distributions and median values for each parameter in the report;
b) Develop scenarios and dose factors for conditional clearance;
c) Provide sufficient information to calculate collective doses;
d) Compute additional dose factors for human error and multiple exposure pathways;
e) An independent group of experts should provide peer review of these activities.

7) The NRC should continue to review and assess the ongoing international effort on control of solid
materials and develop a scientific rationale for consistency between concentration levels
associated with dose criteria that may be adopted by the U.S. and by other countries.

The NRC staff plans to include an analysis of the implications of the NAs recommendations for the
Commission's information.

International status of clearance and clearance levels

The staff of the NRC has worked closely with the IAEA for a number of years to establish clearance
levels. In a memorandum to the staff, the Commission directed that "the staff should continue to work
with EPA [U.S. Environmental Protection Agency], IAEA and the European Commission to identify
and "fine-tune" realistic potential exposure scenarios and narrow the remaining differences in dose
methodologies used to calculate potential doses to individuals and demonstrate compliance with a
regulatory limit"[6]. It seems apparent that, without internationally compatible clearance levels, trade
of cleared materials and objects could become unnecessarily complicated from a risk point of view.
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SCHEDULE

The NRC staff was tasked with preparing its recommendations to the Commission on how to proceed.
These staff recommendations were provided to the Commission in the summer of 2002. The technical
analyses of dose to the average individual in the critical groups and collective doses are ongoing. The
individual doses are expected in late 2002, and the collective doses are expected to follow several
months afterwards. The staff plans to publish the inventory report in early 2003. There is not a fixed
schedule for the Commission's decision on whether to proceed with a rulemaking.

CONCLUSIONS

The conclusions that one might draw from the current status on clearance are:

The Commission is actively supporting the development of information to help them decide
whether rulemaking on clearance and the control of solid materials is needed.

In view of the establishment of clearance criteria in other countries, it seems likely that the U.S.
will need to at least address imports of cleared goods, so some regulatory actions may be
expected.
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