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Office of Environmental Management Comments on the Nuclear
Regulatory Commission's Draft Branch Technical Position on

Concentration Averaging and Encapsulation

The Department of Energy's (DOE) Office of Environmental Management (EM) appreciates the
opportunity to share information on its approach to the management and disposal of low-level
radioactive waste (LL W) at DOE facilities and our observations on the Nuclear Regulatory
Commission (NRC) Draft Branch Technical Position on Concentration Averaging and
Encapsulation (draft BTP). The NRC effort to revise Part 61 is an important step towards a more
risk-informed approach and provides a valuable opportunity to achieve a more consistent and
comprehensive approach to LLW disposal nationwide.

NRC's draft BTP addresses concentration averaging, encapsulation, and the consolidation and
blending of wastes. It also includes proposed modifications to the BTP currently in use. DOE
supports many of the suggested changes, specifically those which provide clearer guidance,
greater flexibility with no increase in risk, and in some arenas, greater consistency in the
regulation of LLW disposal. DOE believes it is worthwhile to give further thought to those
aspects of the recommended approach that would increase controls without a corresponding
decrease in risk. The methods used by DOE provide a relevant benchmark for furthering a risk-
informed, balanced approach.

DOE manages its radioactive waste in accordance with DOE Order 435.1, which includes
requirements for ensuring LLW is disposed of at DOE sites in a manner that is fully protective of
human health and safety and the environment. In terms of bringing a risk-informed approach to
LLW disposal, EM believes that a thorough and well-supported site-specific understanding of a
disposal facility, operational practices, waste forms, and waste containers are relevant variables
when assessing the suitability of a waste package for disposal at a specific facility. In our
comments on NRC's recent preliminary proposal for revision of 10 C.F.R. Part 61, Site-Specific
Analyses for Demonstrating Compliance with Subpart C Performance Objectives, EM provided
information on key components of DOE's LLW disposal requirements and technical bases.
DOE's multi-faceted defense-in-depth approach, which is tailored to each specific site, includes
the following:

• Site characteristics which provide geologic and hydrologic barriers to radionuclide
transport;

• Facility design, with appropriate buffer zones and barriers to intrusion;
• Performance objectives which provide safety requirements comparable to those

established by NRC for low-level waste disposal facilities in 10 CFR 61, Subpart C;
• Waste acceptance requirements tailored to each specific site, which, among other things,

establish limits on radionuclides that may be disposed of based on a performance
assessment of the facility;

• Rigorous waste characterization:
• A formal waste generator certification program;
• Performance assessments projecting hypothetical performance of the facility, which

undergo a rigorous review and approval process;
• Composite analyses that consider other sources of radioactivity on the DOE site that

might interact with the LLW disposal facility:



• Maintenance plans and updates as necessary for performance assessments and composite
analyses that include provisions for annual reviews of disposal activities, and research
and testing to improve disposal safety;

• Preliminary closure plans that are considered in the performance analyses;
• Monitoring plans that provided for continued long-term monitoring of facility

performance;
• Provisions for quality assurance in all activities related to LLW disposal, including

permanent maintenance of records;
• Formal authorization of facility operations by DOE Headquarters in the form of a

Disposal Authorization Statement that is based on consideration ofthe performance
assessment, the composite analysis, and other key elements associated with disposal
facility safety, such as the monitoring, maintenance, and closure plans; and

• Continued oversight by the DOE Field Offices and the DOE Headquarters Low-Level
Waste Disposal Facility Federal Review Group to ensure operations are conducted in a
manner that is consistent with the Disposal Authorization Statement, the performance
assessment, and the composite analysis.

Among the tools used in the management of radioactive waste at DOE sites is radioactive waste
consolidation. This process consists of combining two or more non-high level radioactive waste
streams. Consolidation aims to render the waste more suitable for storage, treatment, or disposal;
to reduce risk to workers; and/or to promote efficiency in life-cycle management. I Advantages
of consolidation (or avoidance of needless segregation) recognized by DOE include

• Minimizing the use of inert void-filling material needed to mitigate subsidence concerns,
which can serve to reduce total disposal volume,

• Reducing the number of waste packages that require unique engineering controls for
stabilization or other forms of isolation,

• Providing an improved path to disposal in certain cases, and
• Producing a more uniform distribution of radioactivity within the LLW waste disposal

facility.

Consolidation is consistent with the philosophy of a less prescriptive, risk-informed approach.
DOE's consolidation approach provides flexibility for managing DOE wastes and demonstrating
how applicable DOE performance objectives and waste acceptance criteria are met, thereby
encouraging improved outcomes while protecting health, safety and the environment. As part of
DOE's approach, DOE requires that DOE LLW managers justify consolidation of waste streams.
Justifications must demonstrate that there will be specific improvements in waste management.
DOE also requires justification for segregating wastes already stored together because of worker
safety concerns (e.g. legacy wastes packaged together).

DOE analyses have shown that consolidation does not impact compliance with the performance
requirements of its LLW disposal sites. 1

1Consolidation should not be confused with dilution. DOE, like NRC, prohibits dilution.

2 Similarly, as noted in the draft BTP, alternative approaches for waste classification are allowed under 10
C.F.R. 61.58 upon Commission approval, if there is reasonable assurance that the performance objectives
in 10 C.F.R. Part 61. subpart C will be met.
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DOE calculates the concentration of radionuclides present when consolidating by averaging the
total mass ofthe waste volume (including the waste package, as appropriate) in accordance with
the site-specific intruder scenario. In some cases, grout used to stabilize a waste package and
encapsulate surface contamination is considered in the concentration averaging.

DOE does not necessarily require consolidated waste to be homogeneous. Safety requirements,
technological limits, ALARA considerations, and process limitations are relevant variables that
often make homogenization of radioactive waste impractical. In conjunction with these factors,
DOE uses a graded approach for determining the extent of mixing needed. When solid
radioactive wastes are consolidated, no attempt is generally made to achieve homogeneity. The
degree of waste homogenization required is driven by the site specific conditions of the disposal
facility, and takes into account applicable requirements promulgated by other agencies such as the
Environmental Protection Agency, the Department of Transportation, and the host state.

As part of its risk-informed process, DOE allows waste handlers to determine the safest, cost-
effective, and practical method for managing radioactive wastes. If waste streams are anticipated
to be consolidated, they must be characterized before and after consolidation takes place. All
processes must be documented. When preparing waste for disposal, it must be verified that the
waste meets the waste acceptance criteria for the intended disposal facility with a thorough final
classification. If it is determined that homogenization is preferred, the methods used to achieve
homogenization are documented.

DOE LLW disposal facilities are generally located on large federally owned reservations. The
Federal Government is committed to retaining ownership and control of land containing residual
radioactive material, such as radioactive waste in closed LLW disposal facilities, for the
indefinite future. Nonetheless, DOE performs site-specific, local scenario-driven, inadvertent
intruder analyses to provide reasonable expectation that the performance objectives will be
achieved. In support of these analyses, DOE develops inadvertent intruder scenarios - that is,
context-based simulations which concern a hypothetical individual who unknowingly intrudes
onto the disposal site and interacts with the waste. Widely used scenarios are consistent with best
management practices and current industry standards such as those issued by the National
Council on Radiation Protection and Measurements:'.

Inadvertent intrusion, as used in DOE simulations, is modeled as a hypothetical scenario which
could take place after active institutional controls have lapsed. Such scenarios are used to provide
a basis for determining the acceptability of near-surface disposal of specific types of low-level
waste. They may also be used to establish acceptable concentrations of radioactive material in
the applicable DOE near-surface LLW disposal facility.

3 NCRP Report 152 refers to "widely used scenarios" such as drilling and basement construction
and provides additional recommendations for selection and application of those classes of
scenarios based on site specific conditions. ICRP Publication 81 refers to the consideration of
"inadvertent drilling or construction on a disposal facility" and also states that "one or more typical
plausible stylized intrusion scenarios should be considered".
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In the intruder assessment, active institutional controls are assumed to be effective in preventing
intrusion for at least 100 years following disposal facility closure. In some cases, longer periods
may be assumed with sufficient justification. such as site-specific land-use planning and passive
controls.

Inadvertent intruder assessments involve formulating scenarios or a set of activities that a
hypothetical person might engage in, and calculating the exposure resulting from these activities.
Inadvertent intruder scenarios typically consider the following:

• Inadvertent intruders may carry out activities for no more than a year before discovery.
• An inadvertent intruder may perform reasonable activities consistent with regional social

customs and well drilling, excavation, and construction practices, and consistent with the
regional environmental conditions projected for the time that intrusion is assumed to
occur.

• Inadvertent intrusion events may involve random contact with waste.
• An inadvertent intruder will usually take reasonable, investigative actions upon discovery

of unusual materials.
• Inadvertent intrusion events involving contact with waste may be assumed to be limited

to drilling or simple excavation scenarios involving use of relatively unsophisticated tools
and commonplace machinery.

• Doses calculated for an inadvertent intruder will depend on waste disposal facility design
and operating practices, and may be reduced by practices such as disposal below depths
normally associated with common construction activities, use of intruder barriers or
durable waste forms or containers, and/or distributed disposal of higher-activity waste.
Assumptions regarding these factors are determined on a site-specific basis.

The inadvertent intruder assessment considers, as a minimum, the appropriateness of including an
acute construction scenario, an acute well drilling scenario, and a chronic agriculture scenario.
However, all these scenarios may not need to be assessed for a particular disposal facility as
actual scenarios are developed on a site-specific basis with an appropriate balance between
conservatism and plausibility based on engineering judgment.

The inadvertent intruder assessment is required to be included in the performance assessment for
the disposal facility. For the purposes of establishing waste acceptance requirements and other
controls on the disposal facility, the likelihood of intruder scenarios may be addressed in the
interpretation of the results of the inadvertent intruder assessment. If the assessment identifies a
specific probability for a particular intrusion event, this probability must be justified. This
approach takes into account the long-term control of the site by the Federal Government. The
likelihood of contacting any specific item or "hot spot" within a disposal facility is also
considered consistent with the site-specific inadvertent intruder scenario. In any case, the
scenarios selected for evaluation must be reasonable for the specific location being analyzed and
provide a reasonable assessment of the radiological impacts that could be experienced by
individuals who might inadvertently intrude onto the disposal site at some time in the future.

Additional Observations

In addition to the considerations summarized above. EM has the following additional
observations concerning the draft BTP.
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• As a general observation, it may be appropriate for NRC to consider providing a basis for
the intruder analysis used in the draft BTP.

• The draft BTP does not appear to be clear as to the basis or need to establish controls
premised on inadvertent intruder scenario exposures to uncontrolled radiation sources left
unsecured or in abandoned buildings in other countries. It is not clear how such a
scenario is relevant for considerations related to hypothetical exposures associated with
inadvertent intrusion into containerized and grout-encapsulated sources that are disposed
with other wastes in multi-acre licensed or authorized disposal facilities. It seems
reasonable for NRC to remain consistent with scenarios considered for the development
of Part 61.

• EM also suggests that NRC consider refining the Alternative Approaches discussion to
more fully reflect a risk-informed philosophy. For example, EM suggests that NRC
consider clarifying the precedent or basis for NRC' s selection of a 10 meter depth of
disposal in the Alternative Approaches discussion in the draft BTP. Without further
explanation and basis, specification of a "default" 10 meter depth seems inconsistent with
the purpose of the Alternative Approaches section (i.e., provide flexibility to address
special cases) and a risk-informed approach.

Thank you again for providing EM the opportunity to describe our approach to concentration
averaging. It is hoped this provides NRC with additional information to assist the finalization of
NRC's approach.
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