NUREG-1200

Revision 3

for the review of a license application
for a Low-Level Radioactive Waste
Disposal Facility

U.S. Nuclear Regulatory Commission

Office of Nuclear Material Safety and Safeguards







NUREG-1200
Rev. 3

Standard Review Plan

for the review of a license application

for a Low-Level Radioactive Waste
Disposal Facility

Manuscript Completed: March 1994
Date Published: April 1994

Division of Low-Level Waste Management and Decommissioning
Office of Nuclear Material Safety and Safeguards

U.S. Nuclear Regulatory Commission

Washington, DC 20555-0001

" Mouy,

2,

Wx
4, &

*kd ¥

Ve,

<O TATg,

«
O
O’quoo W



AVAILABILITY NOTICE

~ Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following
sources:

1. The NRC Public Document Room, 2120 L Street, NW, Lower Level, Washington, DC
20555-0001

2. The Superintendent of Documents, U.S. Government Printing Office, Mail Stop SSOP,
Washington, DC 20402-9328

3. The National Technical Information Service, Springfield, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publica-
tions, it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public
Document Room include NRC correspondence and internal NRC memoranda; NRC Office of
Inspection and Enforcement bulletins, circulars, information notices, inspection and investi-
gation notices; Licensee Event Reports; vendor reports and correspondence; Commission
papers; and applicant and licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the GPO Sales
Program: formal NRC staff and contractor reports, NRC-sponsored conference proceed-
ings, and NRC booklets and brochures. Also available are Regulatory Guides, NRC regula-
tions in the Code of Federal Regulations, and Nuclear Regulatory Commission Issuances.

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by
the Atomic Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical libraries include all open literature
items, such as books, journal and periodical articles, and transactions. Federal Register
notices, federal and state legislation, and congressional reports can usually be obtained
from these libraries.

Documents such as theses, dissertations, foreign reports and translations, and non-NRC
conference proceedings are available for purchase from the organization sponsoring the
publication cited.

Single copies of NRC draft reports are available free, to the extent of supply, upon written
request to the Office of Information Resources Management, Distribution Section, U.S.

Nuclear Regulatory Commission, Washington, DC 20555-0001.
i

Copies of industry codes and standards used in a substantive manner in the NRC regulatory
process are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and
are available there for reference use by the public. Codes and standards are usually copy-
righted and may be purchased from the originating organization or, if they are American
National Standards, from the American National Standards Institute, 1430 Broadway,
New York, NY 10018.




ABSTRACT

The Standard Review Plan (SRP) (NUREG-1200) provides guidance to staff
reviewers in the Office of Nuclear Material Safety and Safeguards who perform
safety reviews of applications to construct and operate low-level radioacrtive
waste disposal facilities. The SRP ensures the quality and uniformity of " he
staff reviews and presents a well-defined base from which to evaluate propos
changes in the scope and requirements of the staff reviews. The SRP makes
information about the regulatory licensing process widely available and serves
to improve the understanding of the staff’s review process by interested
members of the public and the industry. Each-individual SRP addresses the
responsibilities of persons performing the review, the matters that are
reviewed, the Commission’s regulations and acceptance criteria necessary for
the review, how the review is accomplished, the conclusions that are
appropriate, and the implementation requirements.
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PREFACE

The Standard Review Plan (SRP) provides guidance to staff reviewers in the
Office Of Nuclear Material Safety and Safeguards (NMSS) on performing safety
reviews of applications to construct and operate Tow-level waste disposal
facilities and provides implicit guidance to licensees and app11cants
Although this document is intended to be used by the NMSS staff in conduct1ng
its reviews, it can also be helpful to Agreement States and interested parties
responsible for conducting their own licensing reviews or developing license
applications. The principal purpose of the SRP is to ensure the quality and
uniformity of staff reviews and to present a well-defined base from which to
evaluate proposed changes in the scope and requirements of reviews. It is
also_a purpose of the SRP to make information about regulatory matters widely
available and to improve the understanding of the staff review process by
interested members of the public and the nuclear industry.

The safety review is primarily based on the information provided by an
applicant in a Safety Analysis Report (SAR). Section 61.10 Title 10 of the
Code of Federal Requlations (10 CFR 61.10) requires that each application for
a low-level waste disposal facility include an SAR. The SAR must be
sufficiently detailed to permit the staff to independently verify that the
facility can be built and operated without undue risk to the health and safety
of the public. Before an SAR is submitted, an applicant should have designed
and analyzed the facility in sufficient detail to conclude that it can be
built and operated safely. The SAR is the principal document in which the
applicant provides the information needed to understand the basis on which
this conclusion has been reached.

10 CFR 61.11 specifies, in general terms, the information to be supplied in an
SAR. The specific information that the staff needs in order to evaluate an
SAR is identified in NUREG-1199, "Standard Format and Content of a License
Application for a Low-Level Radioactive Waste Disposal Facility." The
individual SRPs are keyed to NUREG-1199 and are numbered according to the
section numbers in that document.

The SRP is written to cover a variety of site conditions and facility designs.
Each individual SRP provides the complete procedures and all acceptance
criteria for all the areas of review pertinent to that SRP. However, for any
given application, the staff reviewers may select and emphasize particular
aspects of each SRP as is sufficiently similar to a feature previously
reviewed so that a complete new review is not needed. For these and other
similar reasons, the staff may not carry out in detail all of the review steps
listed in each SRP.

Each individual SRP identifies who will perform the review, the matters to be
reviewed, the basis for the review, how the review will be performed, and the
conclusions that are sought. The safety review is performed by three branches
in the Division of Waste Management: the Low-Level Waste and Decommissioning
Projects Branch, which manages the license review for the Division, reviews
the financial assurance portions of the SAR, and ensures consistency and
continuity of the review; the Engineering and Geosciences Branch, which
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reviews the engineering aspects of the SAR such as the disposal facility and
package design and materials issue, as well as the geologic, and geochemical
aspects of the SAR; and the Performance Assessment and Hydrology Branch, which
reviews the hydrologic aspects of the design and how it impacts surface and
groundwater characteristics of the site. Each SRP identifies the primary
disciplines needed for the review under that SRP. In some review areas, the
supporting disciplines needed are also identified in the SRP. The SRP is one
of the principal mechanisms that will allow the NRC staff to review a Ticense
application within 15 months.

Each SRP is organized intg the following seven sections:
. 1. RESPONSIBILITY FOR REVIEW

This section identifies the discipline(s) responsible for evaluating the
subject or functional area covered by the SRP.

. 2. AREAS OF REVIEW

This section describes the information that will be reviewed by the
individual with primary review responsibility. It contains a
description of the systems, components, analyses, data, or other
information that will be reviewed as part of that particular section of
the SAR. It may also discuss briefly the information needed or the
expertise required from other NRC technical areas to permit the primary
reviewer to complete his review.

. 3. REVIEW PROCEDURES

This section discusses how the review will be performed. It generally
includes step-by-step procedures that the reviewer will follow to
reasonably verify that the applicable criteria have been met.

. 4. ACCEPTANCE CRITERIA

This section contains a statement of the purpose of the review,
applicable NRC regulatory requirements as well as related guidance, and
the technical bases for determining the acceptability of the design or
the programs within the scope of review of the SRP. The technical bases
consist of specific criteria such as NRC regulatory guides, industry
codes and standards, and branch technical positions.

The technical bases for some sections are provided in branch technical
positions or appendices, which are or will be included in the SRP.
These documents typically set forth the solutions and approaches
determined to be acceptable by the staff in dealing with a specific
problem or design area. These solutions and approaches are codified in
this form so that staff reviewers can take consistent positions on
similar problems as they arise.

Branch technical positions and appendices present solutions and
approaches that are acceptable to the staff, but that are not considered
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as the only possible solutions and approaches. However, applicant
should recognize that substantial time and effort on the part of the
staff have gone into developing the branch technical positions and
appendices and that a correspond1ng amount of time and effort will
probably be needed to review and accept new or different solutions and
approaches. Thus, applicants proposing solutions and approaches to
problems or design areas other than those described in the branch
technical positions must expect longer review times and more extensive
questioning in these areas. The staff is willing to consider proposed
solutions and approaches on a generic basis, apart from a specific
Ticense app11cat1on, so as to avoid the additional time that would be
spent reviewing individual cases.

. 5. EVALUATION FINDINGS

This section presents the type of conclusion that is sought for the
particular review areas. For each SRP, a conclusion of this type will
be included in the Safety Evaluation Report (SER), in which the staff
publishes the results of its review. The SER also will contain a
description of the review, including aspects of the review that were
selected or emphasized; matters that were modified by the applicant,
require additional information, will be resolved in the future, or
remain unresolved; where the faci]ity’s design or the app]icant’s
programs deviate from the criteria in SRP; and the bases for any
deviations from the SRP or exemptions from the regulations.

. 6. IMPLEMENTATION

This section explains how the SRP and acceptance criteria will be
implemented by the staff.

. 7. REFERENCES

This section lists the references that will be used in the review
process and designates references as "Essential" or "General."

REVISIONS OF THE STANDARD REVIEW PLAN

The current versions of the SRP and NUREG-1199 are directed toward near-
surface trench disposal. The SRP has been revised to provide guidance on
additional near-surface disposal concepts, specifically those alternative
concepts that incorporate structures constructed of cementitious materials
with earthen cover. The SRP will be revised and updated periodically to
clarify the content or correct errors and to incorporate modifications
approved by the Director of the Division of Waste Management, Office of
Nuclear Material Safety and Safeguards.

A revision number and publication date are printed on the lower right-hand
corner of each page of each SRP, since individual SRPs will be revised as
needed. The contents and status sheet indicates the revision numbers of the
current SRPs. As the need arises, NUREG-1199 will be changed to correspond
with the revised SRP.
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Comments and suggestions for improving this document, as well as notices of
errors or omissions, should be sent to LeRoy S. Person, Division of Waste
Management, Office of Nuclear Material Safety and Safeguards, U.S. Nuclear
Regulatory Commission, Washington, DC 20555.
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STANDARD REVIEW PLAN 1
GENERAL INFORMATION

This SRP consists of the following:

SRP 1.0 Licensing Process

SRP 1.1  Introduction

SRP 1.2  General Facility Description

SRP 1.3  Schedules

SRP 1.4 Institutional Information

SRP 1.5 Material Incorporated by Reference
SRP 1.6 Conformance to Regulatory Guides
SRP 1.7 Summary of Principal Review Matters
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 1
LICENSING PROCESS

1.  INTRODUCTION

Land disposal of low-level radioactive waste (LLW) is regulated by the Nuclear
Regulatory Commission under 10 CFR Part 61, "Licensing Requirements for Land

Disposal of Radiocactive Waste." Part 61 contains procedural requirements and

performance objectives that apply to all methods of LLW Tand disposal and
specific technical requirements for LLW disposal in or within the upper 30
meters of the earth’s surface or on top of the earth’s surface but earthen
covered, designated as near surface disposal. SRP-1 applies to all land
disposal. However, the majority of the SRP chapters in NUREG-1200 are
written to apply the technical requirements for near surface disposal.
Technical requirements for other types of land disposal will be developed on a
case by case basis. To receive the license required under Part 61, the
license applicant must submit an application that demonstrates that the
proposed facility will conform to the licensing standards cited in 10 CFR
61.23 and meet the four performance objectives specifically stated in 10 CFR
61.41 to 61.44. This "Standard Review Plan for the Review of a License
Application for a Low-Level Radioactive Waste Disposal Facility," NUREG-1200
(the SRP) provides guidance to the NRC staff for their review of those appli-
cations for which Part 61 sets out specific technical requirements (i.e., for
near-surface disposal methods). As additional technical requirements are
added to Part 61, the SRP will be expanded to accommodate those additional
requirements.

The staff’s responsibility in the review of an application for a Ticense for a
LLW disposal facility is to determine, with reasonable assurance, that the
proposed facility will conform to the requirements of Federal legislation,
that is, that it will not be inimical to the common defense and security; that
it can be sited, designed, operated, and closed without undue risk to public
health and safety; and that environmental values will be protected. To do
this, the staff evaluates the contents of the application and makes selected
independent assessments to verify that compliance with specific legislative
and regulatory requirements will be achieved. To assist an applicant in
understanding how the review will be conducted, the staff must clearly state
and identify those standards, criteria, and bases to be applied in reaching a
licensing decision. The SRP serves the dual role of guiding the staff review
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STANDARD REVIEW PLAN 1

and informing the applicant of the considerations to be applied in that !
review. ‘

The burden of proof for compliance with the requirements for licensing always
rests on the applicant. NRC staff analyses are intended to provide regulatory
confirmation of reasonable assurance regarding compliance or non-compliance.

A staff determination of reasonable assurance of compliance leads to a
decision to issue the license. Where reasonable assurance of compliance is

"lacking, the staff must inform the applicant of the specific requirements with

which compliance is unclear and the basis for the staff position, and then
review subsequent approaches prepared by the applicant for resolution of
issues requiring clarification.

In this SRP 1, the staff is providing information to assist individual
licensing staff and the applicant in understanding how the following elements
are mutually inter-related:

a. NRC’s requirements in Part 61;
b. the operation of the licensing process;

c. the major guidance documents NRC staff has prepared for licensing
a LLW disposal facility; and

d. the details of the staff review process set out in the subsequent
sections of this SRP.

2.  SATISFACTION OF PERFORMANCE OBJECTIVES AND FACILITY LICENSING STANDARDS

In Part 61, the performance objectives (10 CFR 61.41-10 CFR 61.44) and
standards for the issuance of a license (10 CFR 61.23) are expressed as
general criteria, each depending for its satisfaction on satisfaction of sub-
criteria appropriate to the license application under review. Consequently,
conformance to the performance objectives and licensing standards must in
practice be evaluated by examining the details of individual issues related to
facility siting, design, construction, operation, and closure. The SRP offers
a set of detailed evaluations to assist in the review of these individual
features and activities. To ensure that all relevant issues are addressed
systematically, and in the context of the performance objectives and licensing
standards of Part 61, this SRP (NUREG-1200) and its companion document,
"Standard Format and Content of a License Application for a Low-Level
Radioactive Waste Disposal Facility," (NUREG-1199) (the SFC) describe in
detail nearly 70 such issge—oriented evaluations related to nuclear safety at
proposed LLW disposal facilities. Each of these evaluations, singly or in
combination, serves to address and satisfy one or more of the performance

objectives and standards for the issuance of a license of Part 61. Together
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STANDARD REVIEW PLAN 1

they allow an overall evaluation of the proposed facility as a unified system,

.so that upon favorable completion of all reviews, reasonable assurance is

achieved that all licensing requirements will have been met.

3.  PURPOSE AND CONTENT

This SRP 1 is intended to show how the individual SRP evaluations are derived
from Part 61, and how the SRP is employed as part of the process leading to
the regulatory decision to issue or deny a license. Also addressed is the
assembly of the separate SRP evaluations into a unified Safety Evaluation
Report (SER) that documents the required finding of reasonable assurance that
the performance objectives and standards for the issuance of a license will be
met. To fulfill these aims, this SRP 1 reviews below, as separate items, the
place of Part 61 in the hierarchical approach used by NRC for the regulation
of LLW disposal, the internal relationships within Part 61, the operation of
the licensing process under Part 61, and the manner in which the separate SRP
reviews address and satisfy one or more of the requirements of Part 61.

4.  RELATIONSHIP OF SRP TO PERFORMANCE OBJECTIVES AND LICENSING STANDARDS

One aspect of site licensing that illustrates the relationships among
performance objectives, licensing standards, and the SRP is that of ensuring
stability of the site after closure.

Addressing this concern, the broadly stated performance objective set forth in
10 CFR Part 61 requires:

"§ 61.44 Stability of the disposal site after closure.

The disposal facility must be sited, designed, used, operated and
closed to achieve long-term stability of the disposal site and to
eliminate to the extent practicable the need for ongoing active
maintenance of the disposal site following closure so that only
surveillance, monitoring, or minor custodial care are required."

In the Standards for Issuance of a License, that broad requirement is
reinforced, equally broadly, by allowing the issuance of a Ticense after a
finding, under 10 CFR 61.23(e), that:

The applicant’s proposed disposal site, disposal site design, land
disposal facility operations, disposal site closure, and post-
closure institutional control are adequate to protect the public
health and safety in that they will provide reasonable assurance
that long-term stability of the disposed waste and the disposal site
will be achieved and will eliminate to the extent practicable the
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STANDARD REVIEW PLAN 1

need for ongoing active maintenance of the disposal site following
closure.

These generalized criteria are most specifically addressed in the SRP by
Review Plan 4 - "Facility Operations"” and Review Plan 6 - "Safety Assessment"
which together contain five individual SRPs directly related to post-closure
site safety and stability. In addition to the five reviews within Sections 4
and 6, another six SRPs lead to evaluations from which positive findings
contribute to and support the five primary SRPs in Sections 4 and 6. The five
primary findings address the roles played by the receipt of authorized wastes
only, their proper disposal, and reasonable assurance that post-closure
geotechnical stability will not be disturbed. The supporting SRPs in

Table 1-1 provide further details about geotechnical stability, and seek
confidence that the Quality Assurance/Quality Control (QA/QC) program will
operate to secure perforamance of site operations in conformance with Ticense
conditions through all phases of site life. These 11 SRPs are listed in Table
1-1.

5.  HIERARCHICAL APPROACH TO LICENSING OF LLW DISPOSAL

NRC licenses disposal of LLW through an approach that is hierarchical in form,
serving to project requirements for radiological safety and environmental
protection, established by the Atomic Energy Act of 1954 (AEA) and other
subsequent Federal statutes, onto all levels and all phases of licensing for
LLW disposal. The Federal statutes stand at the top of the hierarchy and
cover the entire process of licensing the planning, operation and closure of a
LLW disposal facility; conversely, the information supplied in a license
application describing proposed conformance to Federal statutes provides the
base of the hierarchy that supports achievement of the requirements of the
Federal statutes.

The intervening levels of the hierarchical approach include the performance
objectives and licensing requirements of 10 CFR Part 61, and the formal and
informal guidance offered by NRC for the preparation of an application.

Figure 1-1 depicts the hierarchical approach to the licensing of LLW disposal.
At the apex of the triangle (Figure 1-1) stand the Federal statutes that
require that the disposal of LLW not be inimical in Figure 1-1 to the common
defense and security and not constitute an unreasonable risk to the health and
safety of the public or the environment. These goals are set out in the Atomic
Energy Act of 1954, as amended, the National Environmental Policy Act, the
Low-Level Radioactive Waste Policy Act of 1980, and the LLRWPAA.
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STANDARD REVIEW PLAN 1

Performance Objective (10 CFR 61.44) and Licensing Standard (10 CFR 61.23(e))

Table 1-1
SRP Sections Responding to Requirements of
for Long-Term Stability
Title
SRPs Responding Directly to 10 CFR 61.44 and 10 CFR 61.23(e)

FACILITY OPERATIONS
Receipt and Inspection of Waste
Waste Disposal Operations

SAFETY ASSESSMENT

Surface Drainage and Erosion Protection
Stability of Slopes

Settlement and Subsidence

SRPs That Contribute to Satisfaction of SRPs in Part I

SITE CLOSURE PLAN AND INSTITUTIONAL CONTROLS

Closure and, Stabilization for Below-Ground Vaults and Earth-
Mounded Concrete Bunkers

Surface Drainage and Erosion Protection

Geotechnical Stability

Decontamination and Decommissioning

Post-Operational Environmental Monitoring and Surveillance

QUALITY ASSURANCE
Quality Assurance in Design, Construction, Operation, and
Closure
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Figure 1-1

HIERARCHICAL APPROACH TO
LICENSING LLW DISPOSAL

FED-
ERAL
STATUTES

PERFORMANCE
OBJECTIVES

1 STANDARDS FOR
ISSUING LICENSES

.NRC GUIDANCE
(NUREGS, SF&C GUIDES, SRPs
REGULATORY GUIDES, etc.)

INFORMATION FROM LICENSE APPLICATION® S

Requirements and Objectives Project Downward
Applicant’s Actions Must Support Requirements and Objectives
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10 CFR Part 61 provides the mechanism for transforming the requirements of the
Federal statutes into conformance by licensees. At the outset, in conformance
with Federal Statutes, overall performance objectives were established, in
Part 61 to define the level of nuclear safety and environmental protection to
be achieved in the land disposal of LLW. In support of the performance
objectives, Part 61 next establishes specific licensing requirements for each
of the major components of a disposal system, including the site
characteristics, facility design and operation, the classification and form of
acceptable wastes, and institutional controls.

At the second level of the hierarchy, the performance objectives are
specifically stated in 10 CFR 61.41 through 61.44 and address Timitation of
human exposure to radiation from LLW facilities resulting from 1) releases of
radioactivity, 2) inadvertent intrusion, 3) onsite operations, and 4) by
requiring the site to be closed in a manner that will achieve long-term
stability and minimize the need for on-going active maintenance other than
surveillance, monitoring, or minor custodial care. The need to satisfy the
performance objectives provides the basis for the content of the three
successive foundation levels of the hierarchy -- standards for issuing
licenses, NRC guidance, and information from the license application -- and
the performance objectives and the requirements of the Federal statutes are in
turn supported by the foundation levels of the hierarchy.

At the third level, licensing standards are established by 10 CFR 61.23. These
standards require that 1) the applicant be qualified to safely manage LLW;

2) the performance objectives be met; 3) the technical and institutional
requirements of Subpart D, the financial requirements of Subpart E, and the
administrative requirements of Subpart G be satisfied; and that 4) concerns
related to physical security, criticality safety, and environmental impact be
satisfactorily addressed. Specific technical requirements for facility
siting, design and operations, and for the form and classification of waste
acceptable for disposal are established by 10 CFR 61.23 through reference to
more detailed requirements for these subjects in Subpart D.

The fourth level, designated as NRC guidance, serves as a bridge between the
Ticensing standards level above and the license application level below. NRC
guidance provides elaboration and clarification of Part 61 requirements,
offers acceptable approaches for meeting those requirements, describes details
of the information to be included in an application, and establishes
acceptance criteria for the license application review. This guidance includes
NUREGs, regulatory guides, information notices, other publications of NRC, and
formal and informal contact, as appropriate. Through these means, NRC
guidance offers technical support to the applicant while allowing information
from the applicant, at the foundation level of the hierarchy, to be submitted
to NRC for evaluation against the requirements of 10 CFR Part 61. For
radiological safety, three documents are especially important: these SRPs
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(NUREG-1200), the SFC (NUREG-1199) previously discussed, and "Review Process
for Low-Level Radioactive Waste Disposal License Application Under Low-Level
Radioactive Waste Policy Amendments Act,” August 1987 (NUREG-1274). In
relation to the environmental concerns incorporated by reference in Subpart B
of 10 CFR Part 61, two other documents are also especially significant:
Regulatory Guide 4.18, "Standard Format and Content of Environmental Reports
for Near-Surface Disposal of Radioactive Waste," June 1983, and "Environmental
Standard Review Plan for the Review of a License Application for a Low-Level
Radioactive Waste Disposal’ Facility," April, 1987 (NUREG-1300).

At the foundation level of the hierarchy, information from the license
application describes in detail how the proposed facility will comply with NRC
requirements and Federal statutes.

The up-and-down arrows at.the side of the diagram in Figure 1-1 emphasize that
the influence of each of the upper layers must project downward to the base of
the hierarchy, and that each of the lower levels must support the levels above
it.

In the following three sections, the use within the NRC staff review process,
of Ticensing standards, NRC guidance, and the content of the Ticense
application is discussed. Section 6 provides a simplified description of the
licensing process in relation to preparation and review of the license
application. Administrative procedures addressing eligibility for
participation in the review of an application, the presentation of comments on
draft reports, and the presentation of appeals, among other actions, which are
beyond the scope of the SRP, are acknowledged, but are not included in the
discussion. Section 7 shows how the requirements of Part 61 are inter-
related within the licensing process, and how the requirements for the
contents of an application relate directly to the standards for the issuance
of a license. Section 8 shows how individual SRPs are used to associate the
information required in a license application to satisfaction of specific
licensing standards and performance objectives.

6. OPERATION OF THE LICENSING PROCESS

As previously noted, a detailed description of the licensing review process is
provided in NUREG-1274, "Review Process for Low-Level Radioactive Waste
Disposal License Application Under Low-Level Radioactive Waste Policy
Amendments Act," In its total operation, considering both the technical
review and administrative mechanisms, the review process is quite complex.
After a brief summary of the administrative mechanisms to be considered, the
operation of the technical review process is described in more detail.
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6.1 Summary of Administrative Mechanisms
|

The licensing process begins when the applicant submits a license application
to the NRC for review. On receipt, a copy of the application is placed in the
Public Document Room; a notice that the application has been filed is
published in the Federal Register; NRC notifies appropriate Federal, State,
tribal officials, and governing bodies, and posts a public notice in general
circulation newspapers in the affected States and regions. NRC has 30 days
after receipt to judge the application for completeness against published
standards; if complete, the application is docketed; if not, it is returned to
the applicant for further information. After formal docketing, affected
States and Indian tribes may petition NRC to participate in the license review
that is required by the LLRWPAA, to be completed within 15 months. Dialogue
among all interested parties typically begins before preparation and
submission of the application, and continues for as long as necessary
throughout the review process.

A complete application includes both a Safety Analysis Report (SAR) and an
Environmental Report (ER). NRC reviews these together. Within 8 months after
docketing, the staff is to issue a draft Safety Evaluation Report (DSER) and a
draft Environmental Impact Statement (DEIS). Approximately 180 days are then
required for receipt, review and response to public comments on the DSER and
DEIS. Then, on the basis of comments received, the staff will revise the
draft documents and issue a final SER and Environmental Impact Staement (EIS)
before the expiration of the 15-month time limit.

After publication of the final SER and EIS, interested parties may request a
hearing. If no request for a hearing is received, the license application may
be evaluated by the Commission solely on the basis of administrative review or
on the basis of a hearing it may hold on its own initiative. Hearings, if
held, are conducted by a three member Atomic Safety and Licensing Board (ASLB)
appointed for the purpose, which makes recommendations to the Commission.
After resolution of any appeals, the Commission authorizes the Director of the
Office of Nuclear Material Safety and Safeguards (NMSS) to issue a license for
the receipt, possession, and disposal of LLW.

6.2 Technical Review

This discussion of the licensing process concentrates on activities that are
directly related to use of the radiological safety SRP (NUREG-1200) and the
environmental SRP (NUREG-1300); time schedules, dialogue and feedback, the
distinctions between the draft and final versions of the SER and the EIS, and
post-review administrative actions, as discussed above, are not considered, to
focus attention on the central role of the SRP in license application review.
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Figure 1-2 provides a simplified diagram of the Ticensing process. It shows,
in a more direct way than portrayed in Figure 1-1, the relationships among:

i. Licensing requirements in 10 CFR Part 61 and 10 CFR Part 51;

2. NRC guidance shown as the Radiological Safety and Environmental
SRPs; and

3. Information contained in the license application prepared
with the guidance of the SFC and submitted according to 10
CFR 61.10 and 10 CFR 51.45.

The process is initiated by the applicant who collects organizational
information, technical data, and design information: prepares performance
analyses; and submits an application that includes both a Safety Analysis
Report (SAR), as required by 10 CFR 61.10, and an Environmental Report (ER) as
required by 10 CFR Part 51.45. The ER must accompany the SAR.

10 CFR Parts 2, 51, and 61 define the licensing process for NRC. As noted
above, upon receipt of an application, the NRC staff first conducts an
acceptance review to ensure that the application is complete and contains
sufficient information for the staff to conduct a detailed review.
Completeness is determined by a rapid reading and screening of the entire
application against the requirements of 10 CFR 61.10 through 61.16 and by
comparing it to the subject headings in NUREG documents 1199, 1200 and 1300
and Regulatory Guide 4.18, After the application has been reviewed for
completeness and been found acceptable for review, a docket number will be
assigned and the applicant will be notified by the NRC. If the application is
determined to be incomplete and unacceptable for docketing, the applicant will
be informed and will be provided with a 1isting of the deficient areas.

NRC staff next begins a detailed safety review of the application against the
requirements of Part 61 and an environmental review against the requirements
of Part 51. The safety review is conducted following guidance in the SRP
(NUREG-1200) and leads to staff preparation of an SER. In the SER, the staff
will address and make determinations on issues such as conformance with the
site suitability requirements, conformance with site design, conformance with
facility operations and closure requirements and conformance with the
performance objectives and other requirements contained in Part 61.

The environmental evaluation also comprises a significant element of the
review process. An ER is required of the applicant under 10 CFR 51.45 and 10
CFR 51.62, under provisions of the National Environmental Policy Act. The
contents of the ER are specified by Regulatory Guide 4.18 - "Standard Format

.and Content of Environmental Reports for Near-Surface Disposal of Radioactive

Waste". Preparation of the ER may often use some data common to the SAR. The
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Table 1 - 2

INTERNAL RELATIONSHIPS WITHIN 10 CFR PART 61
AND SIGNIFICANT EXTERNAL REFERENCES

Citations
Safety Safety ‘
Analysis | Evaluation Exganded Subject of Expanded
Report by | Report by [Requirements;  Requirements
Applicant NRC
Organizational Information 61.11 61.23(a)
Technical Information and 61.12 61.23(f) 61.50 Site Suitability
Analysis 61.13 61.51 Site Design
61.52 Operation and Closure
61.53 Environmental Monitoring
61.55 Waste Classification
61.56 Waste Characteristics
61.57 Labeling
Institutional Information 61.14 61.23(g) 61.59 Institutional Requirements
Financial Information 61.15 61.23(h) 61.61 Applicant Assurances
61.62 Funding for closure
62.63 Funds for Institutional
Controls
Physical Security 61.16(a) 61.23(i) 10 CFR 73 Physical Protection
Criticality Safety 61.16(b) 61.23(j) 10 CFR 70.24 | Criticality Requirements
Environmental Impact 61.12 61.23(l) 10 CFR 51 Environmental Protection
61.53

Environmental Monitoring
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ER is evaluated at the same time as the SAR but under the provisions of NUREG-
1300. In reviewing the ER, the staff assesses the effect of the proposed
facility on its surroundings and examines potential alternative actions. Upon
completion of its review, the staff prepares and issues an EIS. The EIS is
issued concurrently with the SER and provides the staff’s conclusions on the
environmental effects of the proposed facility. Although processing of the ER
is administratively separate from the nuclear safety evaluation review using
the SRPs, Part 61 takes cognizance of the requirement for the preparation of
the ER, and 10 CFR 61.23(1) specifically requires satisfaction of 10 CFR Part
51 (which implements the National Environmental Policy Act) before the NRC
staff may conclude that regulatory standards have been met.

Based on the review and supporting documentation contained in the SER and EIS,
the staff will conclude whether the standards for the issuance of a license
set out in 10 CFR 61.23 have been satisfied and that reasonable assurance
exists that the performance objectives will also be satisfied, and on the
basis of those conclusions recommend issuance or denial of a license. As
required by 10 CFR 2.765, the staff may not issue any license until expressly
authorized to do so by the Commission.

7.  INTER-RELATIONSHIPS WITHIN PART 61

For the purposes of preparing and reviewing a license application, Part 61
contains four sections of major significance:

1. 10 CFR 61.40 to 61.44 specify the performance objectives;

2. 10 CFR 61.10 to 61.16 require the submittal of a Ticense application:
and specify its contents; ,

3. 10 CFR 61.23 establishes standards for the issuance of a license;
and

4. Subparts D and E elaborate and expand upon the standards of 10
CFR 61.23. These latter subparts include, for example, details
related to waste classification, waste form, institutional
information and financial assurances, inspections, and environmental
monitoring. Subparts D and E influence both the preparation of the
SAR and the evaluations made under the SRPs, since they contain
specific requirements that the staff must conclude have been met in
order to make the findings required by 10 CFR 61.23.

Figure 1-3 visually shows the inter-relationships among the major provisions
of Part 61, and is, in effect, a local magnification of the Regulatory Review
Process block shown in Figure 1-2.
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1C CFR 61.23 is the key section. It provides the link between the performance
objectives, technical, financial and administrative requirements, the
information required in the application, and the findings that are required
for the issuance of a license.

Figure 1-3 contains three major blocks that may be considered to represent,
respectively, the application (SAR and ER) submitted by the applicant under 10
CFR 61.10 and 10 CFR 51.45, using the SFC and Regulatory Guide 4.18;

regulatory review emp10y1ng NUREG-1200 and NUREG-1300; and the SER and EIS,
prepared by the regulatory staff, presenting conc]usions that the standards of
10 CFR 61.23 will be satisfied. In the preparation of the SAR, 10 CFR 61.11 to
61.16 specify the organizational information, technical data and analyses, and
information about institutional and financial arrangements, physical security
and criticality safety of the proposed facility that must be submitted in the
application. For the evaluation of the application, 10 CFR 61.23 contains
sub-sections related to these same topics, and also contains a requirement
that environmental concerns be satisfied. For the SAR, 10 CFR 61.13 requires
that the technical data be analyzed to demonstrate compliance with the
performance objectives of 10 CFR 61.40 through 61.44. For the SER, 10 CFR
61.23(b) to (e) require that the staff also conclude that the performance
objectives will be met.

Figure 1-3 shows that each of the requirements for submittal of information in
10 CFR 61.11 to 16 corresponds to an individual standard for the issuance of a
license under 10 CFR 61.23. In addition, Subparts D and E provide
complementary technical, institutional, and financial requirements that the

applicant must satisfy for the issuance of a license. Table 1-2 relates these
'specific additional technical, institutional and financial requirements to the

relevant sub-paragraph of 10 CFR 61.23 and further shows the inter-
relationship of the various sections of Part 61 and other parts of NRC
regulations that must be satisfied for issuance of a license.

8.  CORRELATION OF INDIVIDUAL SRPs TO PART 61 REQUIREMENTS

Because individual SRPs address details of facility planning, construction,
operation, and closure they are by nature, issue-oriented in contrast to the
licensing standards of 10 CFR 61.23, which have earlier been noted to be
general and broad-scale in their coverage. As a consequence, the relation of
individual SRPs, singly or in combination, to the licensing requirement of
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Figure 1-3
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Table 1 - 2
Internal Relationships within 10 CFR Part 61 and Significant External References

CITATIONS
Safety Safety Expanded | Subject of Expanded Requirements
Analysis Evaluation | Requirements
Report Report
By Applicant By NRC
Organizational 61.11 61.23(a)
Information
Technical Information and | 61.12 61.23(f) 61.50 Site Suitability
Analysis 61.13 61.51 Site Design
61.52 Operation and Closure
61.53 Environmental Monitoring
61.55 Waste Classification
61.56 Waste Characteristics
61.57 Labeling
Institutional Information | 61.14 61.23(g) 61.59 Institutional Requirements
Financial Information 61.15 61.23(h) 61.61 Applicant Assurances
61.62 Funding for Closure
61.63 Funds for Institutional Controls
Physical Security 61.16(a) 61.23(i) 10 CFR 73 Physical Protection l
Criticality Safety 61.16(b) 61.23(j) 10 CFR 70.24 | Criticality Requirements I
Environmental Impact 61.12 61.23(1) 10 CFR 51 Environmental Protection
61.53 Environmental Monitorin
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Part 61, which they address, may not always be readily apparent.
Identificationof the relationships between individual sections of the SFC and
the SRP and those performance objectives and standards, for the issuance of a
license to which they respond, is reviewed below.

The SFCG provides a uniform structure for preparation of a license application
and lists the information needed to satisfy 10 CFR 61.10 through 61.16, and to
allow the staff to make findings required by 10 CFR 61.23. For each element
of information required, the staff must be able to identify the following five
characteristics:

1. the purpose for requiring and evaluating each element of
information;

2. the specific requirements that are applicable;

3. the criteria and bases for determining the acceptability of the
information submitted;

4. the procedures that the staff evaluator must follow to provide
reasonable assurance that the applicable requirements have been
satisfied; and

5. the conclusion or type of conclusion that is sought from the
evaluation of the information element under review.

The SFC and the SRP follow identical outlines listing the topics to be covered
in a license application. The SFC explains what information is needed, and
the SRP complements the SFC by providing, for each topic specified, the five
characteristics listed above.

For the evaluation of a license application, Section 7 has shown that 10 CFR
61.23 itemizes the specific standards to be satisfied, and incorporates by
reference other sections of Part 61 and other parts of Chapter 10 of the Code
of Federal Requlations. For the NRC staff to concur that the standards for
issuance of a license have been met, the requirements of 10 CFR 61.23 must be
met in totality. Because the individual SRPs are sharply focused, any one
may address some or all of the requirements of 10 CFR 61.23, or alternatively,
it may address only portions of one or more requirements. In such cases,
combined successful reviews under several individual SRPs may ultimately be
necessary for any single requirement to be fully satisfied. Figure 1-4 has
been prepared to visually demonstrate the relationships among the individual
requirements of Part 61 and the individual SRPs needed to satisfy them. (The
information presented previously in Table 1-1 was compiled from Figure 1-4.)

In Figure 1-4, entries in the left margin identify each individual SRP
review. For ease in reading the chart, the entries in the left margin are
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repeated in the right margin. The headings across the top of Figure 1-4
identify those individual provisions of Part 61 that affect licensing review;
Table 1-3 describes the topics covered by those Part 61 provisions.

Individual sub-sections are listed where each has an identifiable effect on
licensing and is addressed by an individual SRP; where several sub-sections
of 10 CFR Part 61 operate together to produce a unified requirement and can be
addressed by a single SRP, only the entire section is identified. Where an
individual Part 61 section does not contain a condition requiring review under
the SRPs, as for example, protection of the civil rights of employees and
rules for participation of States and Indian Tribes in licensing review, it
has been omitted from Tisting in the headings of Figure 1-4. An "X" at the
intersection of a row (related to an SRP) with a column (related to a
provision of Part 61) indicates the existence of a relationship where the SRP
responds directly to the stated requirement. An "0" indicates an implicit or
indirect, but nonetheless important relationship.

Where more than one SRP is identified under any section of Part 61, those SRPs
must be taken together to satisfy that regulatory provision; where one SRP is
identified with more than one provision of Part 61, that SRP contributes to
the satisfaction of each of the Part 61 requirements identified. The presence
of multiple markings in a column or row, respectively, demonstrates an
interrelationship among several SRPs that may be needed to satisfy an
individual provision of Part 61; or alternatively, the capability of one SRP
to address more than one provision of Part 61.

9.  SUMMARY

SRP 1 discusses NRC’s hierarchical approach to licensing LLW disposal
facilities, the operation of the licensing process, the internal
relationships within Part 61, and the relationships between the requirements
of Part 61 and the individual issue-oriented evaluations of the SRP,
NUREG-1200.

The hierarchical approach for licensing LLW disposal permits the requirements
of the Federal statutes and performance objectives at the top of the hierarchy
to influence activities at all supporting levels, and requires activities at
the supporting levels to contribute to the achievement of the requirements of
the Federal statutes and performance objectives. Figure 1-1, as previously
mentioned, illustrates this hierarchical approach.
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RELATIONSHIPS BETWEEN DISPOSAL FACILITY LICENSING REQUIREMENTS OF 10 CFR PART 61 AND STANDARD REVIEW PROCEDURES (NUREG-1200) (Continued)

STANDARD REVIEW PLAN 1
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STANDARD REVIEW PLAN 1

RELEVANT SECTIONS OF 10 CFR 61
Subpart C (==2ZCTEESSSSSIIIToISoSSISITEEISSSnsIsZzsszassssssssss Subpart D :z====2=355535232225555020 s082sS2S2 5222222283 522222553 SSIS3S5ES > @ Subpart £
Performance Technical Requirements for Land Disposal Facilities Financial INDIVIDUAL
Objectives Assurance STANDARD REVIEW
PLANS
.41.42,43.44 < .50 > < By R >t < .52 >t K- +53--> ¢ .55.56 : .57.59 .61.62.63
a Y : a t a b cd : a b : a b
1 2 3 4 5 6 7 8 9101t = 1 2 3 4 5 6 : 1 2 3 4 5 6 7 8 91011 : : H
' I—
H H H : 5 SITE CLOSURE PLAN AND INSTITUTIONAL CONTROLS
: H : : ..5.1 Site Stabilization
X X 0o X X X 0 X 0 X : X 0 O H : : o] (o} «+8.1A Clos. & Stab. for BGV & PMCB
0o X X H X H ] : o : : ..5.1,1 Surface Drainage and Erosion Protection
X X X X X : X X 0 X X o o0 : H : «+5,1.2 Geotechnical Stability
0 0 0 X H [ H : H H 0o 0 0 0 ++5.2  Decontamination and Decommissioning
0 0 X [s] : 00 0O 0 0 : o] H 0 X H X X P T Post-Operational Inv, Mon. & Surveillance
6 SAFETY ASSESSMENT
: : H H : S| Release of Radioactivity - Introduction
X X X 0O H s X X (o] H : X 0 O .++6,1.1 Detr'n of Types. Kinds. & Q'ties of Waste
X X o] 0 : 00 X 0O : 00 : 0 : H ..6.1.2 Infiltration
X 0 0 X o 0 ¢ H [ H X : H ..6.1.3 Radionuclide Release ~ Normal Conditions
X 0 0 X o H o : X : : ..6.1.4 Radionuclide Release - Unusual Conditions
cesssesacnne Crrsaesssanen trerereransaens teaer b sesicensecaeserees I eeseearanasetusencaaaraererereare 3 sesesesesens § ssssssaee P osersesann IR .»6.1.5 Radionucl ide Xfer to Himan Access Location
X X X 0O 0 0 0 O : o] o] o : H : : +6.1.5. Transfer Mechanism ~ Groundwater
X X X H [¢) 0 H o] : H H «»6,1.5. Transfer Mechanism ~ Air
X X o} 0 0 O : o] o o : H : H «.6.1.5. Transfer Mechanism ~ Surface Water
X X X 0 0 0 : o : X : : H ..6.1.5.0ther Transfer Mechanisms
X X o H X : H H ..6,1.6 Assess. of hepacts & Reg'y Compliance
X : H X (o] H : H .+.6.2 Intruder Protection
sesverascane e e s eas s e s tasasesantatraraset b Treecuctsecsrraese b sessseeuan Cireseststeteerraaestse § eesstrsvenens § o saseesns O T .3 Long~Term Stability
0 0O X X : o H H H .3.1 Surface Drainage & FErosion Protection
0 0 0 X X X X X o X : : 0o 0 0 : : .3.2 Stability of Slopes
0 0 0 X X X : X X 0 0 : [} : o 0 0 : .3.3 Settlement and Subsidence
1 OCCUPATEIONAL RADIATION PROTECTION
X : 1 X X X X H T.b Oceupalional Radiation Exposures
X X X X H : X H s X X @ ..7.2 Radionuclide inventories
X : X X : X X X : : : ..7.3  Rad. Prot. Design Features & Operat, Proc.
X : : X X H 00 : X X X : X «.7.4 Radiation Protection Program
8 CONDUCT OF OPERATIONS
X H : H H H ..8.1 Organizational Structure
X H H H H : vee8.2 Qualifications of Applicant
X X : : H H H ..8.3 Fraining Program
X H : H X : H ..8.4 Emergency Planning
X H H : : H ..8.5 Review and Audit
X H H H H H ..8.6 Facility Admin. & Operating Procedures
X H : H [o] H H ..8.7 Physical Security
+ + + + L R N T T TEE T T S S T T TS I T R R N R R T S R R R R 2 T R S T N S S S + o+ o+ 9 QUALITY ASSURANCE
0000 00000OO0OOOOCOOE: O0O0O0O0OO0OO: 00O0OO0OO0OO0OO0COO0OOOSE: 00O0OO0OT: O0COO?: O0O0O 9.1 Design,Constr. ,Operation & Closure
10 FINANCIAL ASSURANCE
o [+ : H : : : X ...10.1 TFinan. Qual. of Applicant
o0 X : : : H : X X o .++10.2 Funding Assurances
: : : : : 11 LICENSE OONDITIONS

ABBREVIATIONS: BGV - Below Ground Vault
EMCB -~ Earth Mounded Concrete Bunker

LEGEND: X —~ SRP RESPONDS DIRECTLY TO PART 61 REQUIREMENT
O - SRP RESPONDS INDIRECTLY TO PART 61 REQUIREMENT

i-21

Rev. 3 - March 1994



STANDARD REVIEW PLAN 1

Table 1 - 3

TOPIC SUMMARY OF 10 CFR PART 61 PROVISIONS WHICH AFFECT LICENSING

§ 61.10
§ 61.11

§ 61.12

Subpart B - Licenses

Content of application
General information
a. Identity of the applicant.
1. Applicant data.
2. Partnership data.
3. Corporate data.
4, Agent data.
b. Qualifications of the applicant.

1. Organizational structure.
2. Technical qualifications.
3. Personnel training program.
4, Staffing plan.
c. Description of site and planned operations.
1. Location.
2. Character of activities,.
3. Types and quantities of wastes to be managed.
4, Plans for land use other than waste disposal.
5. Facilities and equipment.

d. Proposed schedules for construction, receipt, and first
disposal of waste.

Specific technical information - to demonstrate that performance

objectives of Part C and technical requirements of Subpart D will be

met.

a. Description of natural and demographic site characteristiecs.

b. Description of design features.

c. Description of design criteria and relation to performance
objectives.

d. Description of design basis natural events and relation to

performance objectives.

Description of applicable codes and standards.

Description of construction and operation of proposed facility.
Description of site closure plan.

Identification of known natural resources at site.
Description of radioactive material to be disposed at site.
Description of QA/QC program to be employed.

Description of radioactive safety and monitoring program for
on-site activities.

Description of program for monitoring and remediation of off-
site (environmental) radioactivity. |

Rl 09 Hh O
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STANDARD REVIEW PLAN 1

§ 61.13

§ 61.14

§ 61.15

§ 61.16

§ 61.21

§ 61.23

Table 1 - 3 (continued)

m. Description of administrative procedures for control of
facility.

Technical analysis - to demonstrate that the performance objectives

of Subpart C will be met.

a. Demonstrate reasonable assurance that exposure limits of
§ 61.41 will not be exceeded.

b. Demonstrate reasonable assurance of protection of individuals
against inadvertent intrusion.

c. Demonstrate reasonable assurance of protection of individuals
during operations.

d. Demonstrate reasonable assurance that there will not be a need

for ongoing active maintenance after site closure.

Institutional information

a. Certification by Federal or State government owner that it is
prepared to accept post-closure license transfer and assume
responsibility for custodial care.

b. When site is not owned by Federal or State government, evidence
that arrangements have been made for such ownership in fee.

Financial information - to demonstrate financial ability to operate

site and to meet requirements of Subpart E.

Other information

a. Physical security for special nuclear material.

b. Criticality safety

Elimination of repetition - previously supplied information may be

incorporated by reference.

Standards for issuance of a license - the Commission must find that

issuance of a license will not be inimical to the common defense and

security and will not constitute an unreasonable risk to the health
and safety of the public and

The applicant is qualified by training and experience;

The performance objectives of § 61.41 will be met;

The performance objectives of § 61.42 will be met;

The performance objectives of § 61.43 will be met;

The performhnce objectives of § 61.44 will be met;

There is reasonable assurance that the technical requirements

of Subpart D ,will be met;

g There is reasonable assurance that institutional control will
persist for the time required to ensure the findings of (b)
through (e), above, and that the institutional requirements of
§ 61.59 will be met;

h. Financial information meets the requirements of Subpart E;

i. Physical security for special nuclear material will meet the
requirements of 10 CFR Part 73;

j. Criticality safety for special nuclear material will meet the
requirements of 10 CFR 70.24;

Mo QLOTD
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STANDARD REVIEW PLAN 1

Table 1 - 3 (continued)

k. Additional information required by the Commission under § 61.16
is adequate; and
1. The requirements of Subpart A of 10 CFR 51 have been met.
61.24 Conditions of licenses
h. The Commission may incorporate in any license additional
requirements as deemed appropriate.

Subpart C - Performance Objectives

61.41 Establishes annual dose limits for radioactive releases to the
public. '

61.42 Requires protection of inadvertent intruders after removal of
institutional controls.

61.43 Site operations must conform to standards for radiation protection
set out by 10 CFR Part 20.

61.44  Long-term stability must be achieved after closure.

Subpart D - Technical Requirements for Land Disposal Facilities

61.50 Disposal site suitability requirements for land disposal
a. Disposal site suitability for near surface disposal
1. Primary emphasis given to isolation of wastes and achievement
of long-term performance objectives.
2. The disposal site shall be capable of being characterized and

- modelled.
3. Site to be located so the future population growth and
development will not affect achievement of performance
objectives. :

Sites must avoid locations with exploitable natural resources.

Site must be well-drained and free of flooding or ponding.

Upstream drainage areas must be minimized.

Site shall not permit groundwater intrusion.

No surface discharge from hydrogeological disposal unit within

disposal site.

9. Areas with sub-surface geological activity which could affect
achievement of performance objectives must be avoided.

10. Areas with surface geological activity which could affect
achievement of performance objectives must be avoided.

11. Site must not be located where nearby activities could mask

monitoring program.

TN WL
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STANDARD REVIEW PLAN 1

§ 61.51

§ 61.52

§ 61.53

wn wn

A O

.55
.56

Table 1 - 3 (continued)

Disposal site design for land disposal
Disposal site design for near surface disposal

1. Design must be directed toward long-term isolation and
avoidance of maintenance after closure.

2. Site design and operation must be compatible with closure and
long-term stability.

3. Site design must complement site natural characteristics to
secure achievement of performance objectives.

4, Covers must be designed to minimize infiltration and resist
degradation. ‘

5. Surface features must be designed to prevent erosion.

6. Site must be designed to minimize contact of waste with water.

Land disposal facility operation and disposal site closure
Near surface disposal facility operation and disposal site closure
1. Unstabilized Class A wastes must be segregated.

2. Class C wastes must have a minimum cover of 5 meters or be
placed behind a 500-year intruder barrier.
3. All wastes must be disposed of in accordance with paragraphs 4

through 11, below.

Package integrity must be maintained and void spaces filled.

Void spaces, must be filled to reduce future subsidence.

Wastes must' be placed to limit surface radiation to levels

specified by 10 CFR 20.

Boundaries and locations of disposal units must be mapped.

A buffer zone adequate for monitoring and remediation must be

maintained.

9. Approved closure plans must be applied to each disposal unit as
it is filled.

[ 23O B0
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10. Active disposal units must not adversely impact closed disposal

units.
11. Only waste containing radioactive materials shall be disposed
of at the site.
Environmental monitoring
Applicant must conduct pre-operational monitoring prior to
submission of application.
Licensee must have plans for correction of migration of
radionuclides.
Monitoring must be conducted during operational phase.
The licensee shall maintain a monitoring system following closure of
the site.
Waste classification
Waste characteristics
Minimum requirements for all classes of waste to provide health and
safety of personnel at waste site.
Requirements for stability of waste.
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STANDARD REVIEW PLAN 1

§ 61.
§ 61.
§ 61.

.57
.59

61
62
63

Table 1 - 3 (continued)

Each package must be labeled as Class A, B or C.

Institutional ownership

Land ownership - Disposal is permitted only on land owned in fee by
the Federal or a State government.

Institutional control - Land owner or custodial agency must control
site access; institutional control cannot be relied on for more than
100 years.

Subpart E - Financial Assurances
Applicant qualifications and assurances

Funding for disposal site closure and stabilization
Financial assurances for institutional controls
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STANDARD REVIEW PLAN 1

In concept, the process for licensing facilities regulated by Part 61 is
simple and direct. The applicant provides an SAR containing the data and
analyses required for staff evaluation of the proposed facility. The staff, on
the basis of review and evaluation following the guidance of the SRP, makes a
reasonable assurance finding that licensing requirements are met and prepares
an SER supporting the issuance of a license. Concurrently, an ER and an EIS
are also prepared. The SER.and EIS are then forwarded to the Commission for
action. Figure 1-2, as previously mentioned, illustrates this process.

Part 61 has been written so that 10 CFR 61.10 to 61.16 specify the information
required of the applicant, and 10 CFR 61.23 specifies the standards for
issuance of a license, subject to the complementary requirements detailed by
Subparts D and E, which identify specific technical and financial criteria.
These latter criteria must be considered by the applicant when preparing the
application, and by the NMSS staff when reviewing the application. Figure 1-3
illustrates these relationships and Table 1-2 shows how other sections of

Part 61, and how other arts of CFR Chapter 10 affect license application and
review,

The SRPs which are used to evaluate the application are issue-oriented, but
the technical and performance objectives to be met are stated more generally.
Thus, correlation of indjvidual SRP sections with the requirements of Part 61
that they satisfy is not always directly apparent. To help in relating SRPs
to relevant sections of Part 61, Figure 1-4 has been prepared, and provides
one means of ensuring that the SRP evaluations will collectively satisfy the
requirements of Part 61. ‘

The recommendation for the issuance of a license ultimately depends on an SER,
built on the collective evaluations of the SRPs, and that unifies them into a
coherent regulatory document. Figure 1-4 can aid in preparing the necessary
unified and coherent SER.
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STANDARD REVIEW PLAN 1

Essential

1.

2.

REFERENCES

‘*Atomic Energy Act of 1954", (AEA).

"Low-Level Radioactive Waste Policy Amendments Act of 1985",
(LLWPAA) .

10 CFR Part 2 - "Rules of Practice for Domestic Licensing Procedures
and Issuance of Orders".

10 CFR Part 51 - "Environmental Protection Regulations for Domestic
Licensing and Related Regulatory Functions".

10 CFR Part 61 - "Licensing Requirements for Land Disposal of
Radioactive Waste".

Regulatory Guide 4.18 "Standard Format and Content of Environmental
Reports for Near Surface Disposal of Radiocactive Waste", June, 1983,

"Standard Format and Content of a License Application for a Low-
Level Radioactive Waste Disposal Facility" (NUREG-1199), Revision 2,
January 1991 (SFC).

"Review Process for Low-Level Radioactive Waste Disposal License
Application Under Low-Level Radioactive Waste Policy Amendments
Act", August, 1987 (NUREG-1274).

"Environmental Standard Review Plan for the Review of a License
Application for a Low-Level Radioactive Waste Disposal Facility",
April, 1987 (NUREG-1300).
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& % NUREG-1200

¥ U.S. Nuclear Regulatory Commission
'*'4,,‘ “.f ' Office of Nuclear Material Safety and Safeguards

STATE,

LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 1.1
INTRODUCTION

1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Licensing Generalist

1.2 Secondary - None

1.3  Support - Technical Reviewers (as needed)
2. AREAS OF REVIEW

The staff will review the general information supplied by the
applicant, which should include name, qualifications, and
organizational structure of the applicant; an overview of the
purpose and scope of the proposed project; and general information
on the applicant’s financial and technical qualifications. The
applicant should also indicate its level of understanding of the
waste disposal rules, regulations, and statutes. The review will
include a general assessment of the degree to which the applicant
has addressed the major areas suggested in NUREG-1199.

3. REVIEW PROCEDURES

3.1 Acceptance Review

The staff will review for completeness the general information supplied by the
applicant in the SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluation

The material to be reviewed is informational in nature, and no detailed technical
analysis is required. The staff will verify that. specific information (e.g.,

.applicant’s name, address, and phone number) is accurate and that the information
referred to in the introduction is, in fact, present in the SAR and in the

appropriate format. The staff will make a qualitative assessment of the
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SRP 1.1 Introduction

applicant’s experience and level of understanding of the nature and complexity
of radioactive waste disposal.

4. ACCEPTANCE CRITERIA

4.1 Requlatory Reguirements
The regulation applicable to this SRP is

10 CFR 61, "Licensing Requirements for Land Disposal of Radioactive
Waste," as it relates to the general, technical, and financial information
to be supplied by an applicant

4.2 Regqulatory Guidance

There are no regulatory guides that apply to the review of general information
on an applicant for a low-level waste disposal facility.

4.3 Requlatory Evaluation Criteria

The information supplied by the applicant should provide contributory evidence
as to the applicant’s technical, institutional, and financial qualifications and
level of understanding of the nature and complexity of low-level radioactive
waste disposal, as required by 10 CFR 61.23.

5. EVALUATION FINDINGS
5.1 Introduction

The staff’s review should verify that sufficient information has been provided
in the SAR to satisfy the requirements and guidance of this SRP and to be able
to conclude that this evaluation is complete. The staff can document its review
as follows.

5.2 Sample Evaluation Findings

The staff has reviewed the general information on the applicant for [name of
facility] low-level waste disposal facility according to Standard Review
Plan 1.1. '

The applicant has adequately identified itself, summarized its qualifications,
both technical and financial, and demonstrated a general understanding of the
nature and complexity of radioactive waste disposal. The applicant has
adequately summarized the purpose and scope of the proposed project. The staff
concludes that the technical, financial, and institutional information required
by 10 CFR 61 is present in the SAR.

1.1
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SRP 1.1 Introduction

6.  IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR for
a near-surface low-level radioactive waste disposal facility. In addition, it
may be used as guidance by applicants and licensees regarding the NRC’s plans for
performing such a technical review. .

Except when the applicant proposes an acceptable alternative method for complying
with the Commission’s regulations, the staff will use the methods described
herein.

7.  REFERENCES

Essential

Code of Federal Requlations, Title 10, "Energy," U.S. Government Printing Office,
Washington, DC, revised annually.

U.S. Nuclear Regulatory Commission, NUREG-1199, "Standard Format and Content of a
License Application for a Low-Level Radioactive Waste Disposal Facility,
Rev. 2, January 1988.
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 1.2
GENERAL FACILITY DESCRIPTION

1.  RESPONSIBILITY FOR REVIEW

1.1 Primary - Design Engineer

1.2 Secondary - Operations Engineer

1.3 Support - Other Technical Reviewers (as needed)

2. AREAS OF REVIEW

The staff will review the general facility description supplied by the applicant,
which should include (1) scaled drawings showing the location of facility
features, (2) the purpose of each feature, (3) the interrelationships of the
features, (4) the relationship of facility features to site features, and (5) the
movement of personnel, materials, and equipment during facility operations.

3.  REVIEW PROCEDURES

3.1 Acceptance Review

The staff will review for completeness the general facility description in the
SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluation

The material to be reviewed is informational in nature, and no detailed technical
analysis is required. The staff will analyze pTan and profile drawings submitted
by the applicant in conjunction with narrative descriptions. The information
will be reviewed for internal consistency and overall logic. Major site
operations will be reviewed generally against the material provided to ascertain
whether or not they can be conducted safely given the proposed facility layout.
The staff will evaluate the feasibility of carrying out emergency procedures,
given the proposed layout, using emergency planning information provided by the
applicant.

1.2-1 Rev. 3 - March 1994
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4. ACCEPTANCE CRITERIA

4.1 Regulatory Requirements
The regulation applicable to this SRP is

10 CFR 61, "Licensing Requirements for Land Disposal of Radioactive Waste

4.2 Requlatory Guidance

There are no regulatory guides that apply to a general facility descr1pt1on for
a low-level waste disposal facility.

4.3 Regqulatory Evaluation Criteria

“‘The applicant’s description of the facility should provide contributory evidence
as to its utility as a waste disposal facility. The description should provide
the staff with a clear understanding of the relationships and uses of various
facility features. The information should facilitate the review of other, more
technically detailed sections of the SAR.

5.  EVALUATION FINDINGS

5.1 Introduction

The staff’s review should verify that sufficient information has been provided
in the SAR to satisfy the requirements and guidance of this SRP and to be able
to conclude that this evaluation is complete. The staff can document its review
as follows.

5.2 Sample Evaluation Findings

The staff has reviewed the general facility description for [name of facility]
low-level waste disposal facility according to Standard Review Plan 1.2.

The applicant has adequately described (1) the facility so that the staff has an
overall understanding of the relationships of the facility features and (2) the
function of each feature. The applicant has cross referenced its general
description with more detailed descriptions elsewhere in the SAR. The staff
cgnc]udes that the applicant has complied with the general requirements of 10 CFR
61.11(c).

6. IMPLEMENTATION
This SRP provides guidance to the NRC staff in its technical review of an SAR for
a near-surface low-level radioactive waste disposal facility. In addition, it

may be used as guidance by applicants and licensees regarding the NRC’s plans for
performing such a technical review.

1.2-2 Rev. 3 - March 1994
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SRP 1.2 General Facility Description

Except when the applicant proposes an acceptable alternative method for complying
with the Commission’s regulations, the staff will use the methods described
herein.

7.  REFERENCES

Essential

Code of Federal Requlations, Title 10, "Energy," U.S. Government Printing Office,
Washington; DC, revised annually.

U.S. Nuclear Regulatory Commission, NUREG-1199, "Standard Format and Content of
a_License Application for a Low-Level Radioactive Waste Disposal Facility,"
Rev. 2, January 1991.

1.2-3 Rev. 3 - March 1994






R REGy,
N

A,

‘QP'YAH'.
Q % :
o"’lnnooh‘o

£ 2

NUREG-1200
U.S. Nuclear Regulatory Commission
Office of Nuclear Material Safety and Safeguards

%,
Fhak®

LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 1.3
SCHEDULES

1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Construction Engineer
1.2 Secondary - Operations Engineer
1.3 Support - None

2. AREAS OF REVIEW

The staff will review the schedules for the completion of major work items
supplied by the applicant, which should include the schedules for the completion
of characterization and design and the construction of facility features and
generalized schedules for operations and closure. The schedules should indicate
time and personnel requirements as well as the interrelationships of work steps.
The staff will determine if the applicant has considered the consequences of
early start and/or late finish, where appropriate, and the effects of external
events (i.e., those over which the apniicant has no control) on overall
scheduling. :

3. REVIEW PROCEDURES

3.1 Acceptance Feview

The staff will review for comnleteness the information on scheduling in the SAR
in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluation

The material to be reviewed is informational in nature, and no detailed technical
analysis is required. The staff will (1) verify that the applicant’s scheduling
documents, time-scaled charts, and work progress flow charts are complete,
consistent and logical; (2) ensure that adequate time and personnel are allocated
for each work step and that the interdependence of work steps has been correctly
described; (3) evaluate the accuracy of time requirements for external events
(Ticensing reviews, questioning rounds, hearings); and (4) verify the accuracy

1.3-1 Rev. 3 - March 1994
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of the applicant’s computations related to overall project completion time
including the effects of early start and/or late finish of each major work
element. ' :

4. ACCEPTANCE CRITERIA

4.1 Regulatory Requirements
The regulation applicable to this SRP is

10 CFR 61, "Licensing Requirements for Land Disposal of Radioactive Waste"

4.2 Requlatory Guidance

There are no regulatory guides that apply to scheduling for a low-level waste
disposal facility.

4.3 Requlatory Evaluation Criteria

The schedules should provide as complete a picture of overall project progress
as is feasible at the time the application is submitted. Scheduling will be a
function of time and reviewed accordingly (i.e., out year scheduling may be less
detailed than near-term scheduling). The applicant should consider all major
steps, associated resource commitments, and the effects of delays related to the
completion of each major work element. The applicant should consider and provide
for acceptance reviews, hearings, and interrogations by regulatory and public
interest groups, and describe contingency actions when these will occur.
|

5. EVALUATION FINDINGS
5.1 Introduction

The staff’s review should verify that sufficient information has been provided
in the SAR to satisfy the requirements and guidance of this SRP and to be able
to conclude that this evaluation is complete. The staff can document its review
as follows.

5.2 Sample Evaluation Findings

The staff has reviewed the scheduling for [name of facility] low-level waste
disposal facility according to Standard Review Plan 1.3.

The applicant has provided schedules that document the major proposed work
activities at the facility. The schedules are of sufficient detail and quality
so as to support the applicant’s estimates of completion times and resource
expenditures. The applicant has (1) adequately considered licensing and
procedural steps over which it has no control, (2) built in an adequate
contingency factor into the work schedules, (3) adequately considered the
interdependency of major work elements, and (4) estimated the overall effect of

1.3-2 Rev. 3 - March 1994



SRP 1.3 Schedules

early start and/or late finish of each work element on the overall completion
schedule.  The applicant has provided the information required in 10 CFR
61.11(d). '

6. IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR for
a near-surface low-level radioactive waste disposal facility. In addition, it
may be used as guidance by applicants and licensees regarding the NRC’s plans for
performing such a technical review.

Except when the applicant proposes an acceptable alternative method for complying
with the Commission’s regulations, the staff will use the methods described
herein.

7.  REFERENCES

Essential

Code of Federal Regulations, Title 10, "Energy,” U.S. Government Printing Office,
Washington, DC, revised annually.

U.S. Nuclear Regulatory Commission, NUREG-1199, "Standard Format and Content of a

License Application for a Low-Level Radioactive Waste Disposal Facility,
Rev. 2, January 1991, ‘

1.3-3 Rev. 3 - March 1994
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 1.4
INSTITUTIONAL INFORMATION

1. RESPONSIBILITY FOR.REVIEN

1.1 Primary - Land-Use Planner/Real Estate Specialist

1.2 Secondary - None
1.3 Support - Legal Counsel

2.  AREAS OF REVIEW

The staff will review the certification submitted by the applicant that the
proposed facility is on land owned by the Federal or State Government and that
the applicant is prepared to provide custodial care and accept site ownership on
license transfer (or termination). Deeds, leases, agreements, and restrictive
covenants should be referenced and/or reproduced in whole or in part.
Additionally, the applicant should acknowledge and discuss its responsibilities
to authorities other than the primary licensing authority (e.g., Occupational
Safety and Health Administration and State and county licensing and permitting
authorities).

3.  REVIEW PROCEDURES

3.1 Acceptance Review

The staff will review for completeness the 1nst1tut1ona1 information in the
SAR in accordance with NUREG 1199 and th1s SRP. '

3.2 Safetv Eva]uatlon

The mater1a1 to be reviewed is for the most part 1nformat1ona1 in nature, and
detailed technical analysis.is not required. The Division of Low-Level Waste
Management and Decommissioning staff will review material of a legal nature,
which will then be turned over to OGC for detailed legal interpretation. Mate-
rial that refers to the applicant’s responsibilities to other authorities will
be reviewed for completeness. Referenced authorities will be contacted to verify

1.4-1 Rev. 3 - March 1994



SRP 1.4 ' Institutional Information

the applicant’s interpretation of the requirements. Potential conflicts or
regulatory inconsistencies will be identified to the applicant and 0GC as
appropriate.

4. ACCEPTANCE CRITERIA

4.1 Requlatory Requirements
The regulation applicable to this SRP is

10 CFR 61, "Licensing Requirements for Land Disposal of Radioactive
Waste," as it relates to institutional information to be supplied in an
application

4.2 Regulatory Guidance

There are no regulatory guides that apply to institutional information for a
lTow-level waste disposal facility.

4.3 Regulatory Evaluation Criteria

The applicant should present a complete and documentable summary of site respon-
sibility for the entire period during which the facility will be under license.
The applicant should clearly acknowledge, by reference to codes, statutes, or
regulations, its responsibilities to various authorities for the entire period
during which it will be under license. Additionally, certifications of
subsequent responsibility should be verifiable and legally binding.

5.  EVALUATION FINDINGS

5.1 Introduction

The staff’s review should verify that sufficient information has been provided
in the SAR to satisfy the requirements and guidance of this SRP and to be able
to conclude that this evaluation is complete. The staff can document its review
as follows.

5.2 Sample Evaluation Findings

The staff has reviewed the institutional information for [name of facility]
low-level waste disposal facility according to Standard Review Plan 1.4.

The applicant has adequately described and documented institutional arrangements
with the site owner, and the staff finds that the applicant is in compliance with
‘10 CFR 61.14. In addition, the applicant has adequately described its
responsibilities to the following licensing and permitting authorities:

1.4-2 Rev. 3 - March 1994



SRP 1.4 Institutional Information

Authority Applicant responsibility Prevailing statute
or requlation

No applicant responsibilities were found to be in conflict with the regulations
pursuant to the Atomic Energy Act.

6.  IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR for
a near-surface low-level radioactive waste disposal facility. In addition, it
may be used as guidance by applicants and licensees regarding the NRC’s plans for
performing such a technical review.

Except when the applicant proposes an acceptable alternative method for complying
with the Commission’s regulations, the staff will use the methods described
herein. ‘

7.  REFERENCES

Essential

Code of Federal Requlations, Title 10, "Energy," U.S. Government Printing Office,
Washington, DC, revised annually.

U.S. Nuclear Regulatory Commission, NUREG-1199, "Standard Format and Content of a
License Application for a Low-Level Radioactive Waste Disposal Facility, Rev. 2,
January 1991. '
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 1.5
MATERIAL INCORPORATED BY REFERENCE

1. RESPONSIBILITY FOR REVIEW
1.1 Primary - Licensing Project Manager
1.2 Secondary - Other Technical Reviewers (as needed)

.1.3 Support - None

2.  AREAS OF REVIEW

In certain portions of the SAR, the applicant may have incorporated procedures,

~ designs, components, features, processes, or studies that have been previously

approved for or used in other applications. The staff will review the appli-
cant’s discussion of the use of this material in the context of the present
application and its pertinence and limitations. Applicable portions of such
material should be included as an appendix to the SAR, and the entire body of
information should be referenced.

3. REVIEW PROCEDURES

3.1 Acceptance Review

The staff will review for completeness the information on material incorporated
by reference in the SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluation

The material to be reviewed, within the context of this SRP, is informational in
nature. The general applicability of the referenced material will be verified
by the LLOB project manager and the technical reviewer responsible for the
detailed review of the section(s) to which it applies. The staff will verify if
the applicant has provided pertinent portions of referenced material and has
properly annotated references. 'lhere possible, this will be done informally with
the originator of the referenced material to determine applicability.

1.5-1 Rev. 3 - March 1994



SRP 1.5 Material Incorporated by Reference

4. ACCEPTANCE CRITERIA

4.1 Requlatory Requirements
There are no regulations that apply to this SRP.

4.2 Regqulatory Guidance
There are no regulatory guides that apply to this SRP.

4.3 Requlatory Evaluation Criteria

For material incorporated by reference, the applicant should provide contributory
evidence that the material so incorporated is germane to the project and is being
‘used within the intended context. Pursuant to this SRP, the staff will determine
if the material is generally acceptable and germane to the situation for which
it is referenced. In the detailed technical review, pursuant to other SRPs, the
staff will make a more rigorous determination about the material’s applicability.

5. EVALUATION FINDINGS

5.1 Introduction |

The staff’s review should verify that sufficient information has been provided
in the SAR to satisfy the guidance of this SRP and to be able to conclude that
this evaluation is complete. The staff can document its review as follows.

5.2 Sample Evaluation Findings

The staff has reviewed the material incorporated by reference in the SAR for
[name of facility] Tow-level waste disposal facility according to Standard Review
Plan 1.5. '

The staff finds that the material incorporated by reference in the SAR is
generally appropriate for the topic for which it was referenced. The applicant
has used the material in its proper context and has submitted applicable portions
of the referenced material as part of the SAR as well as annotations related to
the referenced material.

6.  IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR for
a near-surface low-level radioactive waste disposal facility. In addition, it
may be used as guidance by applicants and Ticensees regarding the NRC’s plans for
performing such a technical review.

Except when the applicant proposes an acceptable alternative method for complying
with the Commission’s regulations, the staff will use the methods described
herein.

1.5-2 | Rev. 3 - March 1994



SRP 1.5 : Material Incorporated by Reference
7.  REFERENCE

Essential

U.S. Nuclear Regulatory Commission, NUREG-1199, "Standard Format and Content of a
License Application for a Low-Level Radioactive Waste Disposal Facility,

Rev. 2, January 1991.

1.5-3 Rev. 3 - March 1994
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 1.6
CONFORMANCE TO REGULATORY GUIDES

1. RESPONSIBILITY FOR REVIEW
1.1 Primary - Licensing Project Manager
1.2 Secondary - Other Technical Reviewers (as needed)

1.3 Support -
2. AREAS OF REVIEW

The staff will review the applicant’s compliance and degree of compliance with
NRC regulatory guides that relate to specific licensing issues. The staff also
will evaluate the areas noted by the applicant where the applicant has failed to
comply, the reasons for the noncompliance, the degree of noncompliance, and the
incorporated alternatives that the applicant feels support the acceptability of
the application.

3. REVIEW PROCEDURES

3.1 Acceptance Review

The staff will review for completeness the applicant’s conformance to regulatory
guides in the SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluation

The material to be reviewed is informational in nature, and no detailed technical
analysis is required. The staff will verify that the applicant has acknowledged
its responsibility to be responsive to specific regulatory guides in the detailed
technical analyses for various sections of the SAR. As part of the detailed
technical analysis of the various sections, the staff will assess conformance to
applicable regulatory guides.

1.6-1 Rev. 3 - March 1994
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4. ACCEPTANCE CRITERIA

4.1 Requlatory Requirements
There are no regulations that apply to this SRP.

4.2 Regulatory Guidance
There are .no regulatory guides that apply to this SRP.

4.3 Regulatory Evaluation Criteria

In discussing conformance to regulatory quides, the applicant should state that,
except as noted, it has conformed to all the recommendations given in regulatory
guides referenced in NUREG-1199. Exceptions should be clearly explained and the
effects analyzed. Acceptance criteria for detailed technical reviews, noted in
subsequent SRPs, will include the degree to which the applicant should conform
to specific regulatory guides.

5. EVALUATION FINDINGS
5.1 Introduction

The staff should integrate the findings of other technical reviewers and verify
that sufficient information has been provided to satisfy the guidance of this SRP
and to be able to conclude that this evaluation is compiete. The staff can
document its review as follows.

5.2 Sample Evaluation Findings

The staff has reviewed the applicant’s conformance to reguiatory guides for [name
of facility] Tow-level waste disposal facility according to Standard Review Plan
1.6.

The applicant has conformed, except as noted below, with applicable NRC
regulatory guidance:

Guidance to which Reason(s) for
applicant has not conformed nonconformance

In a1l cases of nonconformance, the applicant has presented adequate reasons for
nonconformance and alternative measures that protect health and safety in a
manner consistent with the intent of the regulatory guide.

6. IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR for

1.6-2 Rev. 3 - March.1994



SRP 1.6 Conformance to Regulatory Guides

a near-surface Tow-level radioactive waste disposal facility. In addition, it
may be used as guidance by applicants and licensees regarding the NRC’s plans for
performing such a technical review.

Except when the applicant proposes an acceptable alternative method for complying
with the Commission’s regulations, the staff will use the methods described
herein.

7.  REFERENCE

Essential

U.S. Nuclear Regulatory Commission, NUREG-1199, "Standard Format and Content of
a License Application for a Low-Level Radioactive Waste Disposal Facility,"
Rev. 2, January 1991.

1.6-3 Rev. 3 - March 1994
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 1.7
SUMMARY OF PRINCIPAL REVIEW MATTERS

1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Licensing Project Manager

1.2 Secondary - Other Technical Reviewers (as needed)

1.3 Support - None

2. AREAS OF REVIEW

The staff will review the applicant’s summary of what the applicant considers are
principal licensing review matters. The summary will be based on the applicant’s
experience in similar endeavors and on its efforts in data gathering, analyses,
meetings, discussions, and solicitations conducted during the preparation of the
SAR. The staff also will review specific areas identified by the applicant which
the applicant has dealt with and, from its perspective, has resolved.

3. REVIEW PROCEDURES

3.1 Acceptance Review

The staff will review for completeness the applicant’s summary of principal
review matters in the SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluation

The material to be reviewed is informational in nature, and no detailed technical
analysis is required. The staff will generally cross check the principal review
matters with pertinent discussions in other portions of the SAR to determine if
the applicant has dealt with the issue in a rigorous manner. Matters of a highly
technical nature will be referred to the appropriate technical reviewer to be
reviewed in accordance with the applicable SRP. Matters of a more subjective
nature will be verified by independent communication with the party(ies)

1.7-1 Rev. 3 - March 1994



SRP 1.7 ‘ Summary of Principal Review Matters

identified by the applicant as the source of the issue. The staff will reserve
the right to modify the list of principal review matters on the basis of its
detailed review of the entire SAR.

4. ACCEPTANCE CRITERIA

4.1 Requlatory Requirements
There are no regulations that apply to this SRP.

7.  REFERENCE

Essential

U.S. Nuclear Regulatory Commission, NUREG-1199, "Standard Format and Content of
a License Application for a Low-Level Radioactive Waste Disposal Facility,"
Rev. 2, January 1991.

1.7-2 Rev. 3 - March 1994
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 2.1

GEOGRAPHY, DEMOGRAPHY, AND FUTURE DEVELOPMENTS
This SRP consists of the following:

SRP 2.1.1 Site Location and Description
SRP 2.1.2 Population Distribution

2.1-1

Rev. 3 - March 1991
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 2.1.1
SITE LOCATION AND DESCRIPTION

1.  RESPONSIBILITY FOR REVIEW

}.1 Primary - Land-Use P]anner

1.2 Secondary - None

1.3 Supporting - None
2. AREAS OF REVIEW

The staff will review the location of the proposed near-surface disposal
facility with respect to (1) Tatitude and longitude as well as the universal
transverse mercator (UTM) coordinate system, (2) political subdivisions and
nearby cities and towns, and (3) prominent man-made and natural features in the
vicinity of the site. The description of the site will be reviewed with
respect to (1) area, (2) land ownership and/or status of the site and any
potential expansion areas, and (3) detailed topography of the disposal site.

The staff will use the information reviewed under SRP 1.2. The staff may also
need information obtained from U.S. Geological Survey (USGS) topographic maps,
aerial photography or remote sensing imagery, and local and regional planning
agencies and by visiting the site.

3.  REVIEW PROCEDURES

3.1 Acceptance Review

The staff will review for completeness the information on site location and
description in the SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluation

The staff will verify that the applicant’s data on latitude and longitude, UTM
coordinates, and relative location of cities, towns, and political subdivisions
are complete and accurate. The staff should become familiar with the site
environs, including man-made and natural features, by reviewing the applicant’s
data and, if necessary, by visiting the site. Accuracy of this information is
essential to those sections of the SER that address potential releases of
radioactivity and accidentlscenarios.

2.1.1-1 Rev. 3 ~ March 1994



SRP 2.1.1 , Site Location and Description

The staff also will verify the applicant’s data on the site area and the legal
status and/or ownership of this area as well as any potential expansion areas.

Topographic maps of the site and environs in an acceptable scale will be
reviewed and included in the SER to augment a detailed description of site
topography. The staff will review the applicant’s data to ensure that
sufficient information is contained to support a description of site
topographic features such as elevation and relief, slope, and drainage.

1. Any omissions or clarifications of the applicant’s submittal should be
identified and communicated to the project manager as soon as possible so they
:can be resolved.

4. ACCEPTANCE CRITERIA

411 Requlatory Requirements

The regulations applicable to this SRP are

(1) 10 CFR 61.11, "General Information," (c)(1), which requires a description
of the location of the proposed disposal site

(2) 10 CFR 61.12, "Specific Technical Information," (a), which requires a

description of the natural and demographic disposal site characteristics
as determined by disposal site selection and characterization activities

4.2 Regulatory Guidance

There are no regulatory guides that apply to site location and description for
a low-level waste disposal facility.

4.3 Regulatory Evaluation Criteria

The applicant’s data will be considered acceptable if (1) they address the
content and format guidelines of NUREG-1199 and (2) they are sufficient to meet
the requirements for site description contained in 10 CFR 61.11(c)(1) and
61.12(a). .

5. EVALUATION FINDINGS
5.1 Introduction

The staff’s review should verify that sufficient information has been provided
in the SAR to satisfy the 10 CFR Part 61 requirements and that the information
is consistent with the guidance in this SRP. On the basis of this information,
the staff should be able to conclude that this evaluation is complete. The
staff can document its review as follows.

In addition to making the findings specified in Sections 3.1 and 3.2 of this
SRP, the staff will prepare summary descriptions of the site location, the site
itself, and transportation routes on or near the site for inclusion in the SER.
Any deficiencies of site parameters with respect to the proposed facility will
be noted.

2.1.1-2 Rev. 3 - March 1994



SRP 2.1.1 Site Location and Description

The staff can document its review as follows.

5.2 Sample Evaluation Findings

:The staff has reviewed the site location and description for [name of facility]
‘low-level waste disposal facility according to Standard Review Plan 2.1.1.

The applicant’s data are acceptable because they address the content and format
guidelines of NUREG-1199 and because they are sufficient to meet the
requirements for site description in 10 CFR 61.11(c)(1) and 10 CFR 61.12(a).

6.  IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of a
license application for a near-surface low-level radioactive waste disposal
facility. In addition, it may be used as guidance by applicants and licensees
regarding the NRC’s plans for performing such a technical review.

Except when the applicant proposes an acceptable alternative method for
complying with the Commission’s regulations, the staff will use the method
described herein.

7.  REFERENCES

Essential

Code of Federal Requlations, Title 10, "Energy," U.S. Government Printing
Office, Washington, DC, revised annually.

U.S. Nuclear Regulatory Commission, NUREG-1199, "Standard Format and Content

of a License Application for a Low-Level Radioactive Waste Disposal Facility,
Rev. 2, January 1991.
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 2.1.2
POPULATION DISTRIBUTION

1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Land-Use Planner

1.2 Secondary - None

1.3 Supporting - Environmental Planner/Engineer
2.  AREAS OF REVIEW

The staff will review current and projected population distributions to a
radial distance of 10 km from the proposed site, populations of cities and
towns within a 10-km radius of the proposed site, distance to nearest resident,
Tocation and population of any cities and towns in excess of 10,000 persons
within a radius of 50 km, and the location and nature of any significant
transient populations with'in 10 km of the site. The staff will use information
reviewed under SRP 2.1.1, "Site Location and Description," while conducting
this review.

3. REVIEW PROCEDURES

3.1 Acceptance Review

The staff will review for completeness the information on population
distribution in the SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluation

The staff will select and emphasize various aspects of the subjects covered by
this SRP for each application. 10 CFR 61 does not specify numerical
demographic criteria for acceptance. However, 10 CFR 61.50 indicates that
disposal facilities should be sited so that projected population growth and
future developments are not likely to affect the ability of the facility to
meet the performance objectives of the rule. For this reason, each staff
reviewer will have to make individual judgments regarding current and future
demographic conditions. The staff should (1) determine that the applicant’s
data are presented in the detail and format specified in NUREG-1199; (2) ensure
that the applicant has provided a map of current and projected population by
principal compass sectors adequate for conducting dose assessment via
atmospheric pathways; (3) compare the applicant’s present population data
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SRP 2.1.2 Population Distribution

against available independent population data (e.g., information from the
Census Bureau including any special census that may have been conducted, local
and State agencies, and regional Councils of Government); and (4) note any
significant differences that require clarification.

The staff will compare the applicant’s population projections with independent
population projections (e.g., projections from the Census Bureau, Tocal and
State agencies, and regional Councils of Government) and note any significant
underestimates in the applicant’s data that require clarification.

The staff will further (1) ensure that significant transient populations within
10 km of the site have been considered by the applicant; (2) evaluate the
characteristics of the land area between the proposed near-surface disposal
facility and the nearest population grouping which has, or is projected to
have, a population of 10,000 or more during the operational Tife of the
facility; and (3) use available data on land use, plans and trends in land use,
Tand use controls (such as zoning), potential for growth, or other factors
likely to inhibit or stimulate growth in the area between the facility and the
population grouping.

4. ACCEPTANCE CRITERIA

4.1 Requlatory Requirements
The regulation applicable to this SRP is

10 CFR 61.50, "Disposal Site Suitability Requirements for Land Disposal,"
(a)(3), which requires that a disposal site be selected so that projected
population growth and future developments are not likely to affect the
ability of the disposal facility to meet the performance objectives of
Subpart C of this part

4,2 Regulatory Guidance

There are no regulatory guides that apply to demographic conditions for a
Towlevel waste disposal facility.

4.3 Requlatory Evaluation Criteria

As noted above, 10 CFR 61 does not specify technical licensing criteria for
demographic conditions. However, the staff should attempt to independently
determine that projected population growth and future developments are not
likely to affect the ability of the disposal facility to meet the performance
objectives of Subpart C of 10 CFR 61.

5. EVALUATION FINDINGS
5.1 Introduction

The staff’s review should verify that sufficient information has been provided
in the SAR to satisfy the requirements and guidance of this SRP and to be able
to conclude that this evaluation is complete. The staff can document its
review as follows.
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SRP 2.1.2 Population Distribution
5.2 Sample Evaluation Findings

The staff has reviewed the population distribution for [name of facility] low-
level waste disposal facility according to Standard Review Plan 2.1.2.

The staff concludes that the population data provided by the applicant are
acceptable and meet NUREG-1199 because the applicant has provided an acceptable
description and safety assessment of the site which contain present and
projected population densities. In addition, the staff has reviewed and
confirmed, by comparison with independently obtained population data, the
applicant’s estimates of the present and projected populations surrounding the
site, including transients.

6.  IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR
for a near-surface low-level radioactive waste disposal facility. In addition,
it may be used as guidance by applicants and licensees regarding the NRC’s
plants for performing such a technical review.

Except when the applicant proposes an acceptable alternative method for
complying with the Commission’s regulations, the staff will use the method
described herein.

7.  REFERENCES

Essential

Code of Federal Requlations, Title 10, "Energy," U.S. Government Printing

Office, Washington, DC, revised annually.

U.s. Nuc]eér Regulatory Commission, NUREG-1199, "Standard Format and Content
of a License Application for a Low-Level Radioactive waste Disposal Facility,"
Rev. 2, January 1991.

U.S. Nuclear Regulatory Commission, NUREG-0902, "Site Suitability, Selection
and Characterization," 1982.

U.S. Nuclear Regulatory Commission, Regulatory Guide 4.19, "Guidanace for
Selecting Sites for Near-Surface Disposal of Low-Level Radioactive Waste,"
1988.

U.S. Nuclear Regulatory Commission, NUREG-1388, "Environmental Monitoring of
Low-Level Radioactive Waste Disposal Facility," 1989.
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 2.2
METEOROLOGY AND CLIMATOLOGY

1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Meteorologist/Climatologist

1.2 Secondary - Design Engineer, Performance Assessment Specialist

1.3 Supporting - Land-Use Planner, Hydrologist

2. AREAS OF REVIEW

The staff will review the averages and extremes of climatic conditions and
regional meteorological phenomena affecting the safe design, construction,
operation, and closure of, the proposed low-level waste disposal facility. The

review will cover the specific areas given in the following sections.

2.1 Regional Data

(1) a description of the general climate of the region with respect to types
of air masses, synoptic features (high- and low-pressure systems and
frontal systems), general air-flow patterns (wind direction and speed),
temperature and humidity, precipitation, and relationships between
synoptic-scale atmospheric processes and local meteorological conditions

(2) seasonal and annual frequencies of severe weather phenomena including
tornados, water spouts, thunderstorms, Tightning, hail, and high air
pollution potential

2.2 Local Data

(1) metedro]ogica] conditions used as design operating and performance
assessment bases including

(a) the maximum snow and ice load that the roofs of safety-related
structures must be capable of withstanding during facility operation

(b) weather-related radionuclide transmission parameters including

average and extreme wind vectors and average and extreme duration and
intensity of precipitation events
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SRP 2.2 Meteorology and Climatology

(c) routine weather-related site deterioration parameters including
precipitation intensity and duration, wind vectors, and temperature
and pressure gradients

(d) extreme weather-related site deterioration parameters including
tornados, water spouts, thunderstorms, hail, and extreme air
pollution (from offsite sources)

(2) a description of the local (site) meteorology in terms of air flow,
temperature, atmospheric water vapor, precipitation, fog, atmospheric
stability, and air quality

(3) an assessment of the influence of the facility, if any, on the local
meteorclogical parameters listed in item (1), including the effects of
facility construction and operation and terrain modification

(4) a topographical description of the site and its environs, as modified by
the facility construction, including the isite boundary and buffer zone

3. REVIEW PROCEDURES
3.1 Acceptance Review

The staff will review for completeness the information on meteorology and
climatology in the SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluations

The staff will review the summaries in the meteorology and climatology section
of the SAR for completeness and adequacy of basic data. The wind and
atmospheric stability data should be based on onsite data because air flow and
vertical temperature structure can vary substantially from one location to
another and are included as inputs to the assessment of atmospheric diffusion
conditions at the site. The other summaries should be based on nearby
representative stations with long record retention periods because the locally
measured éxtremes in intensity and frequency will be compared with design-basis
values in the SAR or will be used by other branches to determine whether these
meteorological conditions are limiting conditions for design and emergency
procedures. When offsite data are used, the staff will determine how well the
data represent site conditions and whether more representative data are
available. The staff will use National Oceanic and Atmospheric Administration
(NOAA) (U.S. Department of Commerce) State meteorological summaries ("State
Climatological Summary"), local climatological data ("Local Climatological
Data" Annual Summary with Comparative Data"), and NOAA Environmental Data -
Service summaries pertinent to the site to evaluate the representativeness of
‘stations and periods of record. The staff should be familiar with all primary
meteorological data collection locations.

The staff will ensure that all topographic maps and topographic cross-sections
presented by the applicant are legible and well-labeled so that the information
needed during the review can be readily extracted. Points of interest such as
facility structures, site boundary, and buffer zone should be marked on all
maps and diagrams.
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SRP 2.2 Meteorology and Climatology

The staff will compare the applicant’s assessment of the effect of topography
with standard assessments such as those presented in "Meteorology and Atomic
Energy - 1968" (Slade, 1968) and decide whether the standard regulatory
atmospheric diffusion models are appropriate for this site.

The staff will review for completeness and au*henticity the general climatic
description of the region in which the site is located. Climatic parameters
such as air masses, general air flow, pressure patterns, frontal systems, and
temperature and humidity conditions reported by the applicant will be checked
against standard references (Thom, 1968; U.S. Department of Commerce, 1968) for
appropriateness with respect to location and period of record.

The staff will verify the applicant’s description of the role of synoptic-scale
atmospheric processes on local (site) meteorological conditions against the
descriptions provided in "Climatic Atlas of the United States" and "Local
Climatological Data - Annual Summary With Comparative Data" (both published by
the U.S. Department of Commerce).

Because meteorological averages and extremes can only be obtained from stations
in the region of the site that have long record retention periods and the
stations are not usually very close to the site, the staff will first determine
the representativeness of the data to site conditions and then ascertain the
adequacy of the stations and their data.

The staff will verify (1) recorded meteorological averages and extremes using
standard publications such as "1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Technical Branch (LLTB)

1.2 Secondary - None

1.3 Supporting - Low-Level Waste and Uranium Recovery Projects Branch (LLOB)
2. AREAS OF REVIEW

The staff will review the information on the fire protection system to ensure
that the system can adequately respond to the accidental fires that could occur
‘at the facility. Fire protection measures unique to a facility that handles
.radioactive materials have to be satisfactorily addressed by the applicant.

The fire protection system includes the equipment, procedures, training,
management, and emergency planning designed to provide fire protection at the
facility. The review will include the following areas:

(1) the postulated accidental fires that could possibly occur in all important
areas of the facility, which would include, as a minimum, the waste
receipt area, the waste handling area, the waste storage area, and the
disposal unit areas

(2) the equipment to be used for responding to a fire emergency

(3) the emergency response plan with established procedures to be implemented
in case of a fire emergency

3.  REVIEW PROCEDURES
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SRP 2.2 Meteorology and Climatology

The staff will obtain and use such information as is required to ensure that
the review procedure is complete and will use and emphasize the material from
this SRP that may be appropriate for a specific case.

3.1 Acceptance Review

The staff will review for completeness the information on the fire protection
system in the SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluation

The staff will review the information on the fire protection system in the SAR
to determine if the applicant has followed the regulations and the guidance of
applicable references and industry standards and has demonstrated that the
methods used will provide reasonable and acceptable protection in the event of
an accidental fire. The areas discussed in the following sections will be
reviewed.

3.2.1 Accidental Fire Analysis

The staff will review the information on the accidental fires postulated to
occur at the facility. In its postulation of accidental fires, the applicant
should consider the initiation of fires under normal operating conditions as
covered in SRP 3.2 for the waste receipt area, the waste handling area, the
waste storage area, and the waste disposal area. The applicant also should
consider and describe the anticipated chemical environment at the disposal
facility and demonstrate with supporting information how the proposed fire
protection system in the anticipated environment will safely control accidental
fires and protect the health of facility personnel and the public.

3.2.2 Fire Protection System

The staff will review the information on the fire protection system for the
disposal facility giving special attention to the management plan on response
to a fire emergency; the procedures, materials, and equipment to be available
for responding to a fire emergency; the procedures and equipment for providing
offsite alarms in response to a fire emergency; and the training provided to
facility personnel related to the prevention of fire and to protection during a
fire emergency. The staff will review these aspects of the fire protection
system and will determine if they are consistent with the specified methods
recommended in NFPA 901-1981, "Uniform Coding for Fire Protection," of the
National Fire Protection Association and other applicable guidance and are
adequate to safely handle all types of fires and scenarios that could result
from the postulated accidental fires.

3.2.3 Emergency Response

The staff will review the information on the response to a fire emergency to
ensure that adequate measures are in place to evacuate facility personnel
effectively and to provide sufficient public notification of potential
radiological hazard, should this contingency be necessary. The results of the
review conducted by the LLOB staff under SRP 8.4 will be used as input into the
staff’s conclusions in this area.
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3.3 Requests for Additional Information

On the basis of its review, the staff may request that the applicant supply
additional information or modify the submittal to meet the acceptance criteria
in Section 4 of this SRP.

4. ACCEPTANCE CRITERIA
4.1 Regulatory Requirements

The regulations applicable to the areas of review of this SRP are

(1) 10 CFR 61.11, "General Information,"” (b)(3) and (4), which require that
information submitted by the applicant include a description of the
applicant’s personnel training program and a plan to maintain an adequate
complement of trained personnel to carry out waste receipt, handling, land
disposal in a safe manner

(2) 10 CFR 61.12, "Specific Technical Information," (k), which requires that
information submitted by the applicant include a description of the
radiation safety program for control and monitoring of radioactive
effluents to ensure compliance with the performance objective in 10 CFR
61.41 and occupational radiation exposure to ensure compliance with the
requirements of 10 CFR 20 and to control contamination of personnel,
vehicles, equipment, buildings, and the disposal site; both routine
operations and accidents must be addressed, and the program description
must include procedures, instrumentation, facilities, and equipment

(3) 10 CFR 61.43, "Protection of Individuals During Operations," which
requires that operations at the land disposal facility be conducted in
compliance with the standards for radiation protection in 10 CFR 20 and
that every reasonable effort be made to maintain radiation exposures as
low as is reasonably achievable

4.2 Requlatory Guidance

Guidance is provided in the following national fire codes published by the
National Fire Protection Association:

(1) NFPA 801-1986, "Recommended Fire Protection Practice for Facilities
Handling Radioactive Materials"

(2) NFPA 901-1981, "Uniform Coding for Fire Protection”
4.3 Requlatory Evaluation Criteria

Evaluation criteria pertaining to the areas of review listed in Section 2 of
this SRP are given in the following sections.

4.3.1 Accidental Fire Analysis
The information on the accidental fire analysis is acceptable if fires and

their effects in the presence of radioactive substances are postulated for the
waste receipt area, the waste storage area, and the waste disposal area, at a
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minimum. The analysis should consider the location where the most severe fire
could occur, the materials 1likely to be consumed, the construction arrangement
of any buildings or areas likely to be consumed, and the harmful effects of
smoke and heat associated with the fire.

4.3.2 Fire Protection System

The information on the fire protection system is acceptable if (1) the
procedures, materials, equipment, and systems for fire protection will protect
workers and the public from radiation and fire hazards, (2) there is a suitable
program for the prevention of hazards from radiation and fire, and (3) there is
a program to adequately train facility personnel to respond to fire emergencies
and to prevent fires. The methods proposed to provide this system should meet
the prescribed recommendations of NFPA 801-1986 and NFPA 901-1981, including
the referenced recommended practices, especially in regard to the equipment

for the detection of fires; equipment for the prevention of fire hazards
.(sprinklers, etc.); onsite and offsite alarm systems; wet, dry, and chemical
fire extinguishers; foam-extinguishing systems; personnel training; building
materials; and facilities handling radioactive wastes. Buildings on site
should meet the requirements of the Uniform Fire Code for their intended
purposes, especially the waste receipt and storage areas, the vehicle washdown
facility, and the waste repackaging areas.

4.3.3 Emergency Response

The information on the emergency response in the event of a fire is acceptable
if the accidental fire analysis does not indicate any conditions that may
adversely affect the results of the review and conclusions drawn under SRP 8.4.
The emergency response plan reviewed under SRP 8.4 should contain adequate
measures for the notification and evacuation of workers and nearby residents if
a fire should occur.

5. EVALUATION FINDINGS
5.1 Introduction

The staff’s review should verify that sufficient information has been provided
in the SAR to satisfy the 10 CFR Part 61 requirements and that the information
is consistent with the guidance in this SRP. On the basis of this information,
the staff should be able to conclude that this evaluation is complete. The
staff can document its review as follows.

5.2 Sample Evaluation Findings

The staff has reviewed the fire protection system for the [name of facility]
lTow-level waste disposal facility according to Standard Review Plan 3.4.3. The
staff concludes that the fire protection system has been designed (1) to
maintain occupational exposures as low as is reasonably achievable if an
accidental fire should occur and (2) to be compatible with the facility’s
radiation safety and emergency planning programs. The applicant has provided
provisions for an adequate training program for personnel in fire prevention
and protection. The fire protection system, therefore, meets 10 CFR
61.11(b)(3) and (b)(4), 10 CFR 61.12(k), and 10 CFR 61.43 as they relate to
fire protection. :
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In meeting these requirements, the applicant has used the recommended methods
in the following national fire codes published by the National Fire Protection
Association (NFPA):

(1) NFPA 801-1986, "Recommended Fire Protection Practice for Facilities
Handling Radioactive Materials"

(2) NFPA 901-1981, "Uniform Coding for Fire Protection

,On the basis of its review, the staff concludes that the proposed fire
protection system is reasonable and acceptable.

6. IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR
for a near-surface low-level radioactive waste disposal facility. In addition,
it may be used as guidance by applicants and licensees regarding the NRC’s
plans for performing such a technical review.

Except when the applicant proposes an acceptable alternative method for
complying with the Commission’s regulations, the staff will use the method
described herein.

7. REFERENCES
Essential

Code of Federal Requlations, Title 10, "Energy," U.S. Government Printing
Office, Washington, DC, revised annually.

Slade, D. H., ed., "Meteorology and Atomic Energy - 1968," TID-24190, Division
of Technical Information, U.S. Atomic Energy Commission, Washington, DC, 1968.

U.S. Nuclear Regulatory Commission, NUREG-1199, "Standard Format and Content of
a License Application for a Low-Level Radioactive Waste Disposal Facility,"
Rev. 2, January 1991.

Regulatory Guide 1.23, "Onsite Meteorological Programs (Safety Guide 23)."

U.S. Nuclear Regulatory Commission, NUREG-1388, "Environmental Monitoring of
Low-Level Radioactive Waste Disposal Facility," 1989.

U.S. Nuclear Regulatory Commission, NUREG-0902, "Site Suitability, Selection
and Characterization," 1982.

General

Thom, H. C. S., "New Distribution of Extreme Winds in the United States,"
Journal of the Structural Division, Proceedings of the American Society of
Civil Engineers, pp. 1787-1801, July 1968.

U.S. Department of Commerce, "Climatic Atlas of the United States,"

Environmental Data Service, National Oceanic and Atmospheric Administration,
Washington, DC, June 1968.
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---, "Local Climatological Data - Annual Summary With Comparative Data,"
Environmental Data Service, National Oceanic and Atmospheric Administration,

Washington, DC, published annually for all first-order National Weather Service
‘stations.

---, "State Climatological Summary," Environmental Data Service, National

Oceanic and Atmospheric Administration, Washington, DC, published annually by
State.

---, "Storm Data," Environmental Data Service, National Oceanic and Atmospheric
Administration, Washington, DC, published monthly.
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 2.3
GEOLOGY AND SEISMOLOGY

This SRP Consists of the following:

SRP 2.3.1 Geologic Site Characterization
SRP 2.3.2 Seismic Investigation

2.3
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 2.3.1
GEOLOGIC SITE CHARACTERIZATION PLAN

1. RESPONSIBILITY FOR REVIEW

1.1 Primary - Geologist

1.2 Secondary - None

1.3 Supporting - Civil Engineer, Hydrologist, and Seismologist
2.  AREAS OF REVIEW

The staff will review the information on geologic site characterization in the
SAR to determine if it is adequate to support the applicant’s conclusions with
regard to the suitability of the proposed facility. The information will have
to demonstrate adequately and clearly that the conditions at the proposed site
are such that tectonic and geologic processes allow the site to meet the
performance objectives in 10 CFR 61. Specific areas of review will include the
following:

(1) With regard to the applicant’s characterization of geologic
structure, tectonic history, regional stress regime, and seismic
history, the staff will review all regional geologic structures and
tectonic activity that are significant in determining the earthquake
potential of the region and the reactivation of existing geologic
structures in the site vicinity.

(2) For facilities in areas of moderate to high seismicity, the staff
will evaluate patterns of seismicity to determine if there is a
possible association with geologic structure that might indicate
capable faulting or fault-related folding. For cases in which
seismicity is associated with geologic structure, the maximum
earthquake that could occur on that structure should be evaluated,
taking into account such factors as the type of faulting, fault
length, fault displacement, fault slip rate, sense of fault movement,
earthquake history, and history of fault movement.

(3) The staff will review the tectonic setting in which the site is
situated and analyze, when applicable, the volcanic history of the
site region for possible indications of renewed volcanism. It will
analyze the description of each major period of volcanism and the
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composition and age of the volcanics and the stratigraphy of the
surrounding rocks. The staff also will evaluate the mineralogy and
geochemistry of each volcanic unit provided by the applicant and any
associated fracturing or faulting and its origin.

(4) The staff will review the geomorphic investigations for evidence of:
(a) destructive geologic processes such as mass wasting, excessive
erosion rates, landslides, and rockslides; and (b) fault activity and
crustal deformation. For example, escarpments, shutter ridges,
oversteepened valleys, and sharply incised streams may be evidence of
destructive geologic processes that may result in unacceptable site
conditions.

The staff will coordinate;its review with other staff reviews that are related
to the geologic aspects discussed in the SAR. Multidisciplined reviews
discussed below include evaluations or determinations of the geohydrologic
units, surface and groundwater pathways or barriers, liquefaction potential,
and mass wasting.

The staff’s concurrence in the applicant’s characterization of the
stratigraphy, 1ithology, and geomorphology of the site is essential to the
development of acceptable geohydrologic models used to describe the surface and
ground water regime. The staff will judge the adequacy of the information
presented in support of the applicant’s description of the geohydrologic units
and the surface and groundwater pathways. Knowledge of the groundwater regime
is essential to provide assurance that the offsite radionuclide transport will
not exceed the limits in 10 CFR 61. For the review under SRP 2.5, the staff
will use the review results on geologic information to determine the adequacy
and acceptability of field investigations and laboratory tests in establishing
the soil and rock layering, profiles, and cross-sections, and the engineering
properties of the site and borrow materials to be used in the design of the
disposal facility.

3. REVIEW PROCEDURES

3.1 Acceptance Review

The staff will review for completeness the information on geologic site
characterization in the SAR in accordance with 10 CFR 61 and NUREG-1199. If
the information referred to in Section 2 of this SRP reflects the results of a
thorough literature search and an adequate reconnaissance and physical
examination of the regional and site conditions by the applicant, the SAR will
be considered acceptable. Consultations with commercial companies and Federal,
State, and local government agencies that may have had occasion to characterize
the site will help ensure the adequacy of the characterization in the SAR.

The review can be completed quickly if the SAR contains sufficient information
to. allow the staff to make an independent assessment of the applicant’s
assumptions, analyses, and conclusions. That is, the staff should be led in a
logical manner from the data and premises given in the SAR to the conclusions
that are made, without having to make an extensive, independent literature
search. The objective of the sections entitled "Regional Geology" and "Site
Geology" of NUREG-1199 is to describe the geologic features as they affect the
site, and all information, data discussions, interpretations, and conclusions
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shall be directed to this objective. Inadequate presentation of information
will result in time-consuming requests for additional information or outright
rejection of the SAR. ‘

3.2 Safety Evaluation

After the SAR for a low-level waste (LLW) disposal site is judged to be
complete and is accepted and docketed, the staff will conduct its review in
three phases.

Phase 1

The staff will thoroughly review the information in the SAR to determine if all
interpretations and conclusions are founded on sound geologic practice and do
not exceed the limits of validity of the data in the SAR or of other data
published in the literature. This phase of the review will usually involve
meetings with the applicant to clarify questions and to present new data. The
meetings usually will be held at the proposed site. In any event, a site visit
will be required.

The staff may, as a result of its review of the SAR and site inspection, find
it necessary to request additional information from the applicant. The
questions and comments to the applicant will identify issues that have not been
adequately addressed or sufficiently documented to permit the staff to concur
in interpretations or conclusions reached by the applicant.

Phase 2

The staff will evaluate the applicant’s responses to questions raised in the
first phase and then write a Safety Evaluation Report (SER) in which it either
concurs in the applicant’s positions or presents the unresolved issues to be
resolved in a supplement to the SER. If the licensing schedule does not permit
unresolved issues to be addressed in a supplement, the issues may be settled by
writing staff positions in the SER. A staff position is a requirement that the
applicant accept a specific interpretation or condition in a way that the staff
considers sufficiently conservative and consistent with the performance
objectives in 10 CFR 61.

Phase 3

The staff will evaluate the performance confirmation program established by the
applicant. This program will provide information indicating whether actual
surface and subsurface conditions encountered during construction or waste
emplacement operations are within the modeling 1imits assumed in the staff’s
Ticensing review. The program should start during site construction operations
and continue during trenching for waste emplacement until permanent closure of
all trenches. Each trench or excavation should be mapped and analyzed for
changed conditions, and the results will be reviewed by the staff according to
an established plan.

4. ACCEPTANCE CRITERIA

The information in the SAR is acceptable if it meets the requirements of 10 CFR
61 and other guidance given below.
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4.1
The

(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

4.2

Requlatory Requirements

regulations applicable to the areas of review of this SRP are

10 CFR 61.12, "Specific Technical Information,"(a) as it relates to
the description of the geologic features of the disposal site and
vicinity

10 CFR 61.13, "Technical Analyses,"(a) as it relates to clearly
identifying and differentiating the role performed by the natural
disposal site characteristics

10 CFR 61.23, "Standards for Issuance of a License,"(b), (e), and (f)
which require findings that the applicant’s proposed disposal site
provides protection of the public health and safety and reasonable
assurance that the performance objectives in 10 CFR 61, Subpart C,
and the technical requirements in Subpart D will be met

10 CFR 61, Subpart C, "Performance Objectives," 10 CFR 61.41 and
10 CFR 61.44 which present the performance objectives of which the
sited disposal facility must contribute toward the achievement

10 CFR 61.50, "Disposal Site Suitability Requirements for Land
Disposal,"(a)(1) which specifies the minimum characteristics a
disposal site must have to be acceptable for use as a near-surface
disposal facility.

10 CFR 61.50(a)(2), which requires that the disposal site be capéb]e
of being characterized, modeled, analyzed, and monitored

10 CFR 61.50(a)(9), which requires that areas be avoided where
tectonic processes such as faulting, folding, seismic activity, or
volcanism may occur with such frequency and extent to significantly
affect the ability of the disposal site to meet the performance
objectives of Subpart C or 10 CFR 61 or may preclude defensible
modeling and prediction of long-term effects

19 CFR 61.50(a)(10), which requires that areas be avoided where
surface geologic processes such as mass wasting, erosion, slumping,
landsliding, or weathering occur with such frequency and extent to
significantly affect the ability of the disposal site to meet the
performance objectives of Subpart C of 10 CFR 61 or preclude
defensible modeling and prediction of long-term effects

10 CFR 61.53(a), "Environmental Monitoring,” which requires the

obtainment of information on geology to provide basic environmental
data on disposal site characteristics

Requlatory Guidance

Regulatory guidance to aid the applicant in meeting the requirements in Section

4.1

is provided in NUREG-0902. The sections that pertain to site geologic

characteristics will be applied.

2.3.1-4 Rev. 3 - March 1994



SRP 2.3.1 Geologic Site Characterization

4.3 Reguiatorx Evaluation Criteria

In meeting the requirements of 10 CFR 61.50(a)(2), (9), and (10), the staff
will accept the application if the geologic information in the sections
entitled "Regional Geology" and "Site Geology" is complete and well documented.
The information should address the regional and site physiography, geologic
history, geomorphology, stratigraphy, 1ithology, structure, and tectonics.
Specifically, it should address the following site characteristics:
indications of liquefaction-induced flowage features; karst terrain; faulting;
crystal deformation and differential subsidence; mass wasting; regional stress
regime; and the effects of human activities in the site area. With specific
reference to site geology, the following subjects should be reviewed as they
relate to the above conditions: topography; slope stability; fluid injection
or withdrawal; bedrock solutioning; shearing; jointing; fracturing; and
seismicity. The information needed to evaluate the above regional and site
conditions is presented and discussed in NUREG-1199.

The above information should be documented by appropriate references to all
relevant published and unpublished data and materials and personal
communications. Illustrations should include tectonic, geologic,
geomorpohologic, topographic, and structural maps; stratigraphic sections;
boring logs; electrical logs; and aerial photographs. When applicable, certain
sites will require maps showing oil or gas wells, faults, karst features, and
seismic reflection profiles.

5.  EVALUATION FINDINGS
5.1 Introduction

The staff’s review should verify that sufficient information has been provided
in the SAR to satisfy the 10 CFR Part 61 requirements and that the information
is consistent with the guidance in this SRP. On the basis of this information,
the staff should be able to conclude that this evaluation is complete. The
staff can document its review as follows.

If the staff’s evaluation confirms that the SAR meets the requirements and
guidelines described in the acceptance criteria, the conclusion in the SER will
state that the information in the SAR adequately supports the applicant’s
conclusions. Any unresolved issues or reservations about any significant
deficiency in the SAR will be clearly stated in the SER to define precisely the
nature of the concern. If no outstanding issues or concerns remain, the staff
will conclude that the site is acceptable from a geologic standpoint and meets
10 CFR 61.

5.2 Sample Evaluation Findings

The staff has reviewed the geologic site characterization for [name of
facility] low-level waste disposal facility according to Standard Review Plan
2.3.1.

The geology of the proposed site has been adequately characterized, modeled,
and analyzed to ensure that the long-term performance objectives of Subpart C
of 10 CFR 61 are met as required in 10 CFR 61 as required in 10 CFR
61.50(a)(2).
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The tectonic and geologic processes and seismic activity do not occur with such
frequency and to such an extent that they significantly affect the ability of
the disposal site to meet Subpart C of 10 CFR 61 as required in 10 CFR
61.50(a)(9) and (10).

6. IMPLEMENTATION

This SRP provides guidance to the NRC staff in its technical review of an SAR
for a near-surface low-level radioactive waste disposal facility. In addition,
it may be used as guidance by applicants and licensees regarding the NRC’s
plans for performing such a technical review.

Except when the applicant proposes an acceptable alternative method for
complying with the Commission’s regulations, the staff will use the methods
described herein.

7.  REFERENCES

Essential

Code of Federal Regqulations, Title 10, "Energy," U.S. Government Printing
Office, Washington, DC, revised annually.

U.S. Nuclear Regulatory Commission, NUREG-0902, "Site Suitability, Selection,
and Characterization," April 1982.

---, NUREG-1199, "Standard Format and Content of a License Application for a
Low-Level Radioactive Waste Disposal Facility," Rev. 2, January 1991.
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LOW-LEVEL WASTE DISPOSAL LICENSING PROGRAM

STANDARD REVIEW PLAN 2.3.2
SEISMIC INVESTIGATION

1.  RESPONSIBILITY FOR REVIEW
1.1 Primary - Seismologist

1.2 Secondary - Civil Engineer
1.3 Supporting - Geologist

2.  AREAS OF REVIEW

The staff will review the seismological and geophysical investigations required

"to ensure that a low-level waste (LLW) disposal site operates safely and meets

the performance objectives. These investigations should concentrate on the
evaluation of the maximum earthquake potential taking into consideration the
regional and local geology of the area.

The staff will review the following areas that are subject to the primary
investigations that should be carried out by the applicant: seismicity,
tectonic characteristics of the site and region, correlation of earthquake
activity with geologic structures or tectonic provinces, maximum earthquake
potential, seismic wave transmission characteristics of the site, design
earthquake, settlement and liquefaction potential, and geophysical methods.

3. REVIEW PROCEDURES

3.1 Acceptance Review

The staff will review for completeness the information on seismic investigation
in the SAR in accordance with NUREG-1199 and this SRP.

3.2 Safety Evaluations

After the license application is accepted and docketed, the staff will conduct
its review as follows:

(1) The staff will evaluate the seismological and geophysical information
to determine if it is acceptable and in accordance with the criteria
given in Section 4 of this SRP. The staff will meet with the
applicant if the information has to be clarified.
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(2) The staff will visit the site (a) to clarify and confirm some of the
geophysical and seismological information in the SAR; (b) to inspect
the geological structures around the site; and (c) to evaluate core
borings, exploratory trenches, and geophysical data.

(3) On the basis of the information supplied by the applicant and
obtained from the site visit and literature sources, the staff will
prepare a request for additional information if needed and formulate
positions that may agree or disagree with those of the applicant.

(4) The staff will evaluate the response(s) to the request for additional
information for adequacy and completeness and then write a Safety
Evaluation Report (SER), in which it will include any open issues
that may require further investigation. These open issues should be
addressed in a supplement to the SER.

4. ACCEPTANCE CRITERIA

4.1 Regqulatory Requirements

The regulations applicable to the areas of review of this SRP are

(1) 10 CFR 61.12, "Specific Technical Information," (a) as it relates to
natural disposal site characteristics and seismic activity

(2) 10 CFR 61.12(d) as it relates to the design basis earthquake and its
relationship to the principal design criteria

(3) 10 CFR 61.13, "Technical Analyses," (a) and (d) as they relate to
analyses needed to clearly identify and differentiate the role
performed by the natural disposal site characteristics and to
demonstrate long-term stability of the disposal site without the need
for ongoing active maintenance after closure

(4) 10 CFR 61.23, "Standards for Issuance of a License," (b),(e) and (f)
which require findings that the applicant’s proposed disposal site
provides protection of the public health and safety and reasonable
assurance that the performance objectives in 10 CFR 61, Subpart C,
and the technical requirements in Subpart D will be met

(5) 10 CFR 61, Subpart C, "Performance Objectives," 10 CFR 61.41 and 10
CFR 61.44 which present the performance objectives of which the sited
disposal facility must contribute toward the achievement

(6) 10 CFR 61.50, "Disposal Site Suitability Requirements for Land
Disposal," (a)(1), (a)(2), (a)(9) and (a)(10) which require: (a)
disposal site features that ensure that the long-term performance
objectives will be met; (b) a disposal site that is capable of being
characterized, modeled, analyzed and monitored; (C) the avoidance of
areas where seismic activity could occur with such frequency to
significantly affect the ability of a disposal site to meet the
performance objectives; and (d) the avoidance of areas where geologic
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affect the ability of a disposal site to meet the performance
objectives.

(7) 10 CFR 61.53, "Environmental Monitoring," (a) which requires the
obtainment of information on the seismology of the disposal site for
environmental monitoring purposes

4.2 Regulatory Guidance

+Regulatory guidance to aid the applicant in meeting the requirements in Section
4.1 is provided in the following documents:

(1) NUREG-0902, "Site Suitability, Selection and Characterization," as it
relates to characterizing the regional framework including
stratigraphy, tectonics, structure, and seismic and volcanic risk at
the disposal site and vicinity, and which provides guidance and
recommendation for site-specific investigations

(2) "Standard Review Plan for UMTRICA Title 1 Mill Tailing Remedial
Action Plans," Low-Level Waste Management and Decommissioning, as it
relates to characterizing the seismic and tectonic hazards at the
disposal site and vicinity, and which provides guidance and
recommendations for site-specific investigations

(3) 10 CFR 50, Appendix A, "General Design Criteria for Nuclear Power
Plants," as it relates to the design of any safety-related portions
of the structures important to safety to withstand the effects of
earthquakes

(4) 10 CFR 100, Appendix A, "Seismic and Geologic Criteria for Nuclear
Power Plants," as it relates to the investigations required to obtain
the seismic data necessary to determine site suitability and as it
identifies geologic and seismic factors that have to be taken into
account in the siting of the low-level waste disposal facility

4.3 Regulatory Evaluation Criteria

Evaluation criteria pertaining to the areas of review in this SRP are given in
the following sections.

4.3.1 Seismicity

The applicant should evaluate all available historical data and list all
available parameters for earthquakes within 200 miles of the site having a
modified Mercalli intensity (MMI) greater than or equal to IV or a magnitude
greater than or equal to 3.0. The applicant should provide an epicentral map
showing the distribution of these earthquakes and large-sale maps showing
earthquakes within 50 and 5 miles of the site and areas of high seismicity.
The 1isting should include origin time, focal depth, epicenter coordinates,
highest intensity, magnitude, and distance from the site. The magnitude
designations such as m,, m, and Mg should be identified, and the sources of
this information should be indicated. Any other relevant information on
landsliding, fracturing, and liquefaction should be mentioned.
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4.3.2  Tectonic Characteristics of Site and Region

The applicant should identify accurately all the geologic structures and the
tectonic activity within the region that are important in determining the
earthquake potential. On the basis of the geologic structure and the
distribution of earthquakes in the area, the applicant should identify, with
documentation, the tectonic provinces in the vicinity of the site. Tectonic
provinces are regions of uniform earthquake potential. The tectonic provinces
may be identified on the basis of seismicity study, differences in geologic
history, and differences in the current tectonic regime. In addition, when
capable faults are identified in the vicinity of the site, a regional map
should be provided showing the tectonic provinces, the location of the
earthquakes with respect to these faults, and the location of geologic
structures associated with these faults.

4.3.3 Correlation of Earthquake Activity with Geologic Structures
or Tectonic Provinces

Whenever the SAR demonstrates the association of earthquakes with either
geologic structures or tectonic provinces, the applicant should provide the
rationale for the association taking into consideration the characteristics of
the geologic structures and the regional tectonic model and the historical
seismicity of the area. The coordinates of the earthquake location and its
focal depth should be provided, and the methods used to locate it should be
identified. The presentation should be augmented by regional maps showing the
tectonic provinces, the earthquake epicenters, the location of geologic
structures, and measurements used to define tectonic provinces. Al1 the maps
should be of the same scale.

4.3.4 Maximum Earthquake Potential

The applicant should examine the literature to identify the maximum credible
earthquake associated with each geologic structure or maximum historical
earthquake associated with each tectonic province. The maximum credible
earthquake is the largest earthquake that can be reasonably expected to occur
on a geologic structure in the tectonic regime.

When new geological or seismological evidence becomes available that may
warrant the determination of an earthquake larger than the maximum historical
earthquake, a discussion should be provided and the magnitude of such an
earthquake should be estimated. When an earthquake is associated with geologic
structure, the maximum earthquake that could occur on that structure should be
estimated taking into consideration the earthquake rupture length and type of
faulting (normal, reverse, etc.). Also, the frequency content of the
earthquake should be discussed, when possible. For the maximum historical

~ earthquakes associated with tectonic provinces within a 200-mile radius of the
site, isoseismal maps should be presented for the earthquakes having a
magnitude greater than or equal to 3. The ground motion at the site should be
estimated using appropriate attenuation models for the area. In the estimation
of ground motion, the maximum earthquakes associated with these tectonic
provinces should be placed where the tectonic province is closest to the site.
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For the floating earthquake within the same tectonic province of the site, the
earthquake should be placed at an appropriate distance from the site and the
acceleration should be estimated.

4.3.5 Seismic Wave Transmission Characteristics of the Site

To estimate the ground motion at the site, a knowledge of the seismic wave
transmission from the sources to the site is essential. In addition, material
overlying the bedrock at the site should be described because this material
will amplify or deamplify the upcoming seismic waves. Information on the
compressional and shear wave velocities, bulk densities, and shear moduli
should be addressed under SRP 6.3 for this overlying material and the bedrock.
The methods used to calculate the values should be discussed.

4.3.6 Design Earthquake

The applicant should describe the vibratory ground motion resulting from the
maximum earthquake at the free surface and at the depth of concern for the
location of the facility. For this earthquake, the peak horizontal and
vertical accelerations at the site should be estimated by using applicable
attenuation relationships. Attenuation equations that may be applicable to the
site are listed in NUREG/CR-3756, Appendix C.A. The potential for
amplification of vibratory ground motion in the overburden should be addressed.
In some instances site-specific response spectra may have to be compared with
the design spectra of the structures.

If possible, probabilistic seismic hazard estimates should be provided. The
assumptions and uncertainties associated with these estimates should be
documented. The results from the probabilistic seismic hazard study should
highlight which seismic sources are of significance to the site.

4.3.7 Settlement and Liquefaction Potential

Deformation and differential settlement of subsurface and fill materials under
both static and seismic conditions, analysis for liquefaction potential, and
consequences of Tiquefaction of subsurface soil affecting the stability of the
cover materials should be analyzed and addressed under SRPs 5.1.2 and 6.3.

4.3. Geophysical Methods

The applicant should provide adequate information about the geophysical methods
used to support the geological suitability of the site. The applicant should
explain the capabilities of the geophysical methods used and the methods of
obtaining, processing, and interpreting geophysical data. The applicant should
integrate all the geophysical data and present a coherent section of the
geological structure in the area with the rationale used to arrive at this
interpretation.

A few of the geophysical survey methods that can be useful in the study of most
of the subsurface geologic problems are 