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IDENTIFICATION OF PERTINENT REGULATORY REQUIREMENTS
FOR SYSTEMATIC REGULATORY ANALYSES OF

ISSUES RELATED TO TECTONICS IN 10 CFR PART 60

I. BACKGROUND

Center for Nuclear Waste Regulatory Analyses (CNWRA) staff have reviewed 10 CFR
Part 60 and the Regulatory Requirements/Regulatory Elements of Proof (RR/REOP) Report
(Mackin and Whiting, 1991), to identify Regulatory Requirements (RRs) associated with
tectonics. Identification of RRs associated with tectonics is Activity 1.1 of Task 2, Subtask
2.1.7 in the Geologic Setting Program Element section of the CNWRA FY92-93 Operations
Plans for the Division of High-Level Waste Management (DHLWM) (Revision 1, Change 0,
September 1991). This report is Intermediate Milestone 3702-002-510-001 as described under
Activity 1.1 in the CNWRA WORK PLAN TO ASSIST NRC IN THE DEVELOPMENT OF
REGULATORY AND TECHNICAL GUIDANCE ON ISSUES RELATED TO TECTONICS.
This report confirms and supplements the discussions previously made between Center and NRC
staff members regarding the selection of two RRs (RR2005 and RR2012) for Systematic
Regulatory Analyses in the Subtask designated above.

Tectonic processes are generally considered to operate across a wide range of spatial and
temporal scales. Moreover, tectonics has historically been that branch of geology which deals
with regional forces and stress fields that are interpreted to have causal relationships with both
regional and local scale geologic structures (Bates and Jackson, 1980). Geologic structures, such
as faults, folds and fractures, are tectonic features that result from deformation of Earth's crust
by loading conditions that are dominantly controlled by the geometry of the natural in-situ stress
field. Likewise, the types of geologic structures that form in response to natural deformation
of Earth's crust, are dependent on the operative deformation process, or mechanism. Faults,
folds and fractures result directly from the deformation response. That is, the detailed geometry
and physical characteristics of faults, for instance, are more directly related to the faulting
process than to the more fundamentully causative regional stress field. Use of the terms fold
and fracture in structural geology as either noun or verb further illustrates the close association
of the deformation process with the resultant geologic structure. In sum, tectonics is the study
of causative loading conditions and resultant deformation processes, and relationships between
geologic structures formed during the deformation process.

Consequently, assessment of the influence of tectonics on the containment performance
of a high-level radioactive waste repository will depend heavily on identification and analyses
of relationships among extant and predicted tectonic processes, geologic structures, and other
natural processes that more directly control radionuclide transport. For tectonically active
geologic settings, the current breakdown of 10 CFR Part 60 by Regulatory Requirement
necessitates consideration of tectonic processes for a broad range of RRs.
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HI. IDENTIFICATION OF REGULATORY REQUIREMENTS

10 CFR Part 60 was initially reviewed for all issues related to tectonics. Citations of
Part 60 for which tectonics is directly, partially or indirectly a consideration were identified first.
The Program Architecture Data Base (PADB) was then searched for the RR which referenced
each of the citations of interest. This process identified 28 RRs. The RRs in this initial list
were identified strictly by correlation to the individual citations through the PADB. The list was
then reduced to 13 RRs for which tectonics was considered to be an important concern.
Reduction of the list of candidate RRs to 13 was based on subjective consideration of the relative
importance of tectonics to the overall intent of the RR. The pertinent RRs are as indicated in
Table 1.

Table 1. INITIAL LIST OF REGULATORY REQUIREMENTS FOR WHICH ISSUES
RELATED TO TECTONICS ARE SIGNIFICANT CONCERNS

Primary Text
RR ID Citation RR Topic

0001 60.131(b)(1) Important to Safety - Natural Phenomena and
Environmental Conditions

0061 60.31 Review License Application for Construction
Authorization

0074 60.21 License Application and Content

1001 60.112 System Performance After Permanent Closure

2000 60.113(a)(2) Groundwater Travel Time

2004 60.122(c)(3) Adverse Condition - Change Surface and Groundwater

2005 60.122(c)(4) Adverse Condition - Deformation Affecting Groundwater

2012 60.122(c)(1 1) Adverse Condition - Structural Deformation

2013 60.122(c)(12) Adverse Condition - Earthquakes

2014 60. 122(c)(13) Adverse Condition - Earthquakes with Tectonic Processes

2015 60.122(c)(14) Adverse Condition - Higher Earthquakes

2016 60.122(c)(15) Adverse Condition - Igneous Activity

2023 60.122(c)(22) Adverse Condition - Water Table Rise

The list of pertinent RRs illustrates the encompassing influence of tectonic processes and
geologic structures on engineered and natural systems important to containment and safety.
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Tectonics is a consideration in design, pre-closure and post-closure performance assessment,
direct assessment of geologic hazards and indirect effects on groundwater flow.

m. RRs IDENTMEED FOR SYSTEMATIC REGULATORY ANALYSES

The RRs identified for detailed Systematic Regulatory Analyses (SRA) under this Subtask
are RR2005 (Structural deformation, such as uplift, subsidence, folding, or faulting that may
adversely affect the regional groundwaterflow system), and RR2012 (Structural deformation such
as uplift, subsidence, folding and faulting during the Quaternary Period). I SRA on other RRs
in the above list that are heavily dependent on analyses of tectonic processes will be
accomplished under related Task 2 activities of the Geologic Setting and Performance
Assessment and Hydrologic Transport Elements.

The options report for RRs 2005 and 2012 will include discussion of tectonic processes
with respect to other RRs and with respect to the entire range of issues related to tectonics
identified in this review of 10 CFR Part 60.
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'RR2005 and RR2012 were chosen for the initial Systematic Regulatory Analyses of
tectonics issues because structural deformation is the dominant, explicit concern of the RRs.
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