
POLICY ISSUE 
(NEGATIVE CONSENT) 

May 17, 1996 SECY-96-103 

FOR: The Commissioners 

FROM: James M. Taylor 
Executive Director for Operations 

SUBJECT: REGULATORY ISSUES IN LOW-LEVEL RADIOACTIVE WASTE PERFORMANCE 
ASSESSMENT 

PURPOSE: 

(1) To inform the Commission about proposed staff approaches on principal 
regulatory issues in low-level waste (LLW) performance assessment (PA) and to 
discuss comments on these issues from the LLW PA workshop, and (2) to obtain 
Commission approval for staff to publish, for public comment, a draft Branch 
Technical Position (BTP) that states staff's position on addressing these 
issues.  

BACKGROUND: 

The Low-Level Radioactive Waste Performance Assessment Development Program 
Plan (SECY-92-060) was developed in response to a June 14, 1991, Staff 
Requirements Memorandum. Stated goals of this plan were to enhance in-house 
capability and to develop regulatory guidance for LLW PA based on existing 
state-of-the-art technology. To accomplish these goals, staff is conducting 
test case modeling for LLW PA and completing a "BTP on PA of LLW Disposal 
Facilities." 

A preliminary draft BTP was pre-red and distributed for comment to all LLW 
sited and host Agreement States, the Advisory Committee on Nucliear Waste 
(ACNW), the U.S. Department of Energy (DOE),, the U.S. Environmental Protection 
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Agency (EPA), and the United States Geological Survey (USGS). Staff briefed 
the ACNW in March 1994 and the Commission in April 1994. It also evaluated 
State and Federal agency comments on the preliminary draft of the BTP, revised 
certain sections of the BTP, and organized two public workshops on the BTP and 
LLW PA. Staff has evaluated the comments from these workshops and is 
preparing a revised draft BTP for public comment. Staff also briefed the ACNW 
on the four key regulatory issues and workshop comments on March 16, 1995.  
This SECY paper provides the Commission with information about concerns and 
issues raised at the LLW PA workshops, presents considerations, and recommends 
staff approaches for resolving the four key regulatory issues in the BTP.  

DISCUSSION: 

A summary of the basis and recommended approach for each of the four key 
regulatory issues presented in the BTP is presented below (a fuller discussion 
may be found in the Attachment to this paper): 

1. Timeframe for LLW PA 

A technical analysis is required in 10 CFR 61.13a to demonstrate compliance 
with the performance objective in 10 CFR 61.41. However, Part 61 does not 
specify a time of compliance for meeting the overall performance objective in 
10 CFR 61.41. It is important for NRC to provide guidance on an appropriate 
compliance period to ensure consistency in application of Part 61 in the 
national LLW program (North Carolina has recently requested NRC staff guidance 
regarding compliance period for performance assessment). Thus, the BTP 
provides technical concerns with selecting a performance period and recommends 
a compliance period.  

One important concern with establishing an appropriate timeframe is that 
release and transport are sensitive to a number of uncertain site- and 
facility-specific parameters (e.g., the degradation rate of engineered 
barriers, and estimates for geochemical retardation in soils). This can 
result in order-of-magnitude uncertainties in the predicted time of peak dose 
at an off site receptor point. Specification of a particular compliance 
period needs to consider a timeframe appropriate for evaluating the 
performance of both the site and engineered barriers in meeting the 
performance objective given the types (i.e., half-life and mobility) of 
radionuclides being disposed. Staff considers a time of compliance of 10,000 
years sufficiently long to capture the peak dose from the more mobile long
lived radionuclides, which will tend to bound the potential doses at longer 
times and demonstrate the relationship of site suitability to compliance with 
the performance objective. An assessment of the impacts of disposal of large 
quantities of uranium or transuranics (e.g.; uranium inventories which result 
in a radium dose at 10,000 years indicative of a potential for a radium dose 
in excess of the performance objective beyond 10,000 years) may be necessary 
in the site environmental evaluation to ensure that unacceptably high doses 
will not occur beyond 10,000 years.  

Staff considers short compliance periods, such as the 1000-years being used in 
dose assessments of decommissioning facilities, to be generally inappropriate
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for assessments of LLW facilities because they could rely primarily on the 
performance of engineered barriers for meeting the performance objective and 
not provide sufficient evaluation of the performance of the site. Unlike 
decommissioning facilities, where the number and quantity of radionuclides of 
concern are generally limited, the inventory and variety of long-lived 
radionuclides for LLW facilities can be large. Accordingly, the range of 
parameters that governs the mobility of these long-lived radionuclides will be 
much larger than that typically found at facilities undergoing 
decommissioning. In addition, release of radionuclides from LLW disposal 
units can be delayed for hundreds of years due to the presence of engineered 
barriers. Therefore, truncation of PA analyses for LLW facilities, at 1000 
years, would not fully evaluate the performance of the site in meeting the 
performance objective when the peak dose occurs beyond 1,000 years. For 
typical LLW disposal site inventories, staff generally does not expect doses 
from long-lived radionuclides at any time to exceed 100 mrem TEDE.  

2. Considerations of Future Site Conditions, Processes, and Events 

The 10 CFR Part 61 siting requirements emphasize site stability, waste 
isolation, long-term performance, and defensible modeling of future site 
behavior. To help achieve these ends, the requirements stipulate avoiding 
sites where the frequency and extent of geologic processes and events will 
adversely affect performance of an LLW disposal facility or preclude 
defensible modeling of long-term performance. Therefore, it should be 
possible to establish a set of natural conditions, processes, and events that 
comprise the "reference natural setting" to be used in PA. It is important to 
emphasize that the goal of the analysis is not to accurately predict the 
future but to test the robustness of the facility against a reasonable range 
of potential outcomes. Additionally, consideration of societal changes would 
result in unnecessary speculation and should not be included in performance 
assessments.  

Some workshop participants stated that they were concerned about: (1) the 
need to specify which site conditions should or should not be analyzed; and 
(2) the ability to model long-term dynamic or transient site conditions.  
Staff recommends use of ranges of assumptions and parameters that effectively 
represent conditions of the site as encompassed in the reference natural 
setting and tend to bound dynamic site behavior. To capture the variability 
in natural processes and events, the span of siting assumptions and data 
should be sufficient to understand the relevance to performance of distinct 
events as well as long-term trends in natural phenomena acting on the site.  
Staff emphasizes that the siting requirements are intended to: 1) assist 
determination of a reasonable range of site conditions, processes, and events 
to be considered in evaluating long term performance; and 2) eliminate 
unnecessary speculation in LLW PA.  

3. Performance of Engineered Barriers 

Engineered barriers affect the overall facility performance by limiting the 
influx of water into disposal units and reducing the release of radionuclides 
from the disposal unit. Significant uncertainty exists in predicting long-
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term design life and degradation rates of engineered barriers. Staff 
recommends that typical engineered barriers be assumed to be physically 
degraded after 500 years after site closure. Beyond 500 years the barriers 
are assumed to be in a degraded condition and function at performance levels 
considerably less than design expectations. The staff's proposed position on 
the 500-year design life for the engineered barriers has met with mixed 
reactions from the Agreement States and recent workshop participants. The 
reactions have ranged from concerns that the recommended design life is too 
generous and potentially in conflict with more stringent State regulations 
that limit performance of engineered features to 100 years, to opinions that 
the 500-year design life limit is unreasonably short and unsupported by 
analysis.  

The recommendation is generally to limit the design life of the water
repelling characteristics of engineered barriers to 500 years (guidance does 
allow a longer period of performance if it can be supported). The position 
allows taking credit for longer periods of time for structural stability and 
chemical buffering effects. The position recognizes that after about 500 
years the radionuclides remaining in "typical" commercial LLW tend to have 
such long half-lives that no physical barrier can reasonably be assumed to 
continue to function as designed while the remaining radionuclides decay.  

4. Treatment of Sensitivity and Uncertainty in LLW PA 

Uncertainty is inherent in all PA calculations, whether they are deterministic 
or probabilistic, and regulatory decision-makers need to consider how 
uncertainty associated with the models and parameters translates into 
uncertainty in demonstrating compliance with the performance objective. The 
staff has recommended that formal sensitivity and uncertainty analyses be 
conducted in support of compliance determination calculations. Staff has 
considered a range of different approaches for acceptable compliance 
demonstrations. On one end of the spectrum is a deterministic estimate of 
system performance that clearly and demonstrably bounds the potential doses 
and on the other end is a probabilistic approach with a distribution of 
potential outcomes for system performance.  

When compliance with the performance objective in 10 CFR 61.41 is based on a 
single estimate of performance, the applicant is relying on the demonstration 
of a conservative nature of the analysis, rather than a quantitative analysis 
of uncertainty. Therefore, a single estimate of performance must be at or 
below the performance objective in 10 CFR 61.41. In cases where a formal 
uncertainty analysis is performed and a distribution of potential outcomes for 
system performance is provided, the staff recommends that the mean of the 
distribution be less than the performance objective and the 95th percentile of 
the distribution be less than 1 mSv (100 mrem) to consider a facility in 
compliance. The BTP on PA implements the Commission's Final Policy Statement 
on the use of probabilistic risk assessment methods in nuclear regulatory 
activities by recommending the use of sensitivity and uncertainty analyses 
which could reduce unnecessary conservatism.  

The BTP, which includes the recommendations on the four policy issues, is 
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intended to provide guidance in performance assessment. It also serves to 
provide guidance for use by Agreement State regulatory agencies having LLW 
regulatory responsibilities. The guidance is not mandatory, but provides one 
acceptable approach for demonstrating compliance with the performance 
provisions of Part 61. The staff has been sensitive to concern that the 
guidance not be disruptive to state licensing activities. After the LLW PA 
Workshop, an informal poll of 13 states was conducted to better understand how 
publication of the BTP might affect their licensing activities. The majority 
(10) indicated the BTP would either have no adverse effect or a positive 
impact on their licensing activities. Three states raised concerns that the 
guidance comes too late and could be used to challenge license applications in 
the near term (i.e., current PA approach versus BTP). Publication of the 
Draft BTP will allow all interested parties to provide formal comments to the 
Commission. Consideration of a full range of comments will provide a better 
perspective to determine the appropriateness and adequacy of the guidance.  

RECOMMENDATION: 

Staff intends to publish in the Federal Register, for public comment, the 
draft "BTP on PA for LLW Disposal Facilities," containing staff preferred 
positions on the four key policy issues, unless otherwise directed within ten 
business days from the date of this paper.  

NOTE: 

Detailed staff considerations during development of the BTP are provided as an 
attachment. The staff recognizes that conformance with the guidance in the 
BTP is not required; however, the staff considers use of the BTP guidance as 
an acceptable approach to LLW PA. The staff would accept for review any 
performance assessment that addresses the information requirements in 10 CFR 
Part 61.  

COORDINATION: 

The Office of the General Counsel has reviewed this paper and has no legal 
objection.  

esM. ~ylor 

ffor Operations 
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