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1. INTRODUCTION

A review of the Department of Energy's (DOE) "Monitored Retrievable Storage Facility
Annotated Outline Skeleton Text for the Preparation of a License Application, " (MRS Annotated Outline),
dated March 31, 1992, has been conducted in accordance with contractual direction. [Refer to the "Task
Guidance for Fiscal Years 1992 and 1993" for Task 3 of the Monitored Retrievable Storage (MRS)
Program Element received from the NRC Contract Officer, S. D. Mearse transmittal of Modification No.
50 to Contract No. NRC-02-88-005 to R. E. Chatten on May 22, 1992.] According to this task
guidance, the scope of this activity is limited to the review of the MRS Annotated Outline to determine
if the material presented: (i) conforms with NRC's "Standard Format and Content for the Safety Analysis
Report for an Independent Spent Fuel Storage Installation or Monitored Retrievable Storage Installation
(Dry Storage)," Regulatory Guide 3.48, Revision 1, August 1989, and other pertinent Regulatory Guides,
and (ii) is sufficient to make determinations against the requirements in the Commission's Regulations.
Although the scope of this review does not expect technical analysis of the information provided, it is
expected that the review should determine the appropriateness of the information provided and the
technical methods expected to be used in order to provide guidance to the DOE.

The preliminary draft of this review report has been discussed with NRC MRS Program Element
Manager Frederick (Fritz) C. Sturz during his visit to the Center on June 16, 1992. This review report
has been prepared incorporating comments made by F. Sturz on the preliminary draft. The review
comments have been presented in the form of general comments and specific comments.

2. GENERAL COMMENTS

1. The sections of the MRS Annotated Outline are not integrated and compatible. For
example, each section should use the same terminologies and should cross-reference other sections
addressing the same systems or concepts. (Regulatory Guide 3.48: Sections 7.1.2 - Design
Considerations and 7.1.3 - Operational Considerations are examples of an inconsistency concerning "the
Design ALARA manual," see page 7.1-8. Also, Sections 7.2.1.2 - Liquid Radwaste System and 6.3 -
Liquid Waste Treatment and Retention describe the same systems using different terminologies.) This
lack of consistency and integration appears throughout the document.

2. References to other sections of the MRS Annotated Outline need to be as specific as
possible. For example, in Regulatory Guide 3.48, Section 2.4.4 - Potential Dam Failures (Seismically
Induced) references Section 2.6.2 - Vibratory Ground Motion, but a clearer reference to the specific
subsection(s) would be more meaningful.

3. Several sections of the MRS Annotated Outline will paraphrase the text from the parallel
section of Regulatory Guides 3.50 and 3.48, but other sections do not. Also, some sections of the MRS
Annotated Outline paraphrase only a portion of a parallel section of Regulatory Guides 3.50 and 3.48;
and when a concept given in the Regulatory Guides is not presented, there is no explanation or rationale
for its absence. For example, the MRS Annotated Outline Section 6.1 discusses most of the aspects
covered in Section 6.1 of Regulatory Guide 3.48 except for the concept that other waste sources could
"constitute a potential safety problem." This lack of consistency raises questions as to the completeness
and quality of the MRS Annotated Outline.

1



4. Clarify why DOE continues to use the term "Monitored Retrievable Storage (MRS)
facility" throughout the MRS Annotated Outline, instead of "Monitored Retrievable Storage Installation
or MRS," which is introduced and defined in 10 CFR 72.3.

5. Clarify whether standard scientific notation for units (SI units) will be used or if SI units
will be placed in parentheses after the nonstandard unit.

6. The Table of Contents of the License Application (LA) and Safety Analysis Report (SAR)
portions of the MRS Annotated Outline generally cover the same materials as those for Regulatory Guides
3.50 and 3.48, respectively. However, there are some exceptions or omissions from the SAR Table of
Contents, such as:

* 3.3 - Safety Protection Systems
* 3.3.1 - General
* 3.3.2 - Protection by Multiple Confinement Barriers and Systems
* 3.3.3 - Protection by Equipment and Instrumentation Selection
* 3.3.4 - Nuclear Criticality Safety
* 3.3.5 - Radiological Protection

3. SPECIFIC COMMENTS

3.1. SPECIFIC COMMENTS ON THE LICENSE APPLICATION

Chapter 2 - Technical Qualifications

Clarify how the SAR Chapter 9 - Conduct of Operations will discuss the technical qualifications
of the OCRWM staff and contractors to design and construct the MRS.

Chapter 6 - Quality Assurance Program

Clarify whether this chapter will reference Chapter 11 - Quality Assurance of the SAR.

Clarify how the QA program "briefly described in Chapter 11 of the SAR" will describe the QA
program in a manner that will allow the NRC staff to ascertain that the program, when properly
implemented, meets the regulatory requirements for an MRS. [Refer to the first paragraph of item 5.
Section Summary (Approximately 100 Words) of the MRS Annotated Outline Planning Package,
Form 1: Text.] The word "briefly" may need to be deleted.

Clarify whether the meaning or intent of the phrase "engineering aspects" is intended to limit the
scope of the QA program. [Refer to the second paragraph of item 5. Section Summary (Approximately
100 Words) of the MRS Annotated Outline Planning Package, Form 1: Text.] If this term is not
intended to limit the scope of the QA program, it may need to be deleted.

In the MRS Annotated Outline Information Need Form (item 5. What is the information needed
for?), clarify whether the reference to "Safety Analysis (Report) Chapter 6, Quality Assurance" was
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intended to be Safety Analysis Report - Chapter 11, Quality Assurance or License Application - Chapter
6, Quality Assurance Program.

Chapter 7- Operator Training

In the MRS Annotated Outline Information Need Form (item 5. What is the information needed
for?) clarify why the information in this chapter is related to the "Safety Analysis (Report) Chapter 7,
Operator Certification Requirements" and not to SAR Chapter 9, specifically Section 9.3 - Training
Programs.

Chapter 11 - Emergency Plan

In the MRS Annotated Outline Information Need Forms (item 5. What is the information needed
for?), clarify whether this chapter is related to the SAR Section 9.5 - Emergency Planning.

3.2. SPECIFIC COMMENTS ON THE SAFETY ANALYSIS REPORT

Section 1.2.3 - Principal Design Criteria

Clarify why this section does not acknowledge the design criteria of 10 CFR Part 72, 10 CFR
Part 73, 10 CFR Part 20, or other applicable regulatory guidance criteria. The text that is provided may
be much more appropriate under Chapter 1.0 - Introduction and General Description of Installation, of
the MRS Annotated Outline.

Section 1.2.4.3 - Controlled Area

Clarify why this section does not address any of the features of a "controlled area," such as
establishing the boundary of a controlled area for a design basis accident, minimum nearest boundary of
the controlled area, or highways or railways traversing the controlled area. [Refer to 10 CFR 72.106.]

Section 1.2.4.5 - Protected Area

Clarify why this section does not address any of the features of a "protected area," as defined in
10 CFR 73.2 and required by the criteria given in other sections of 10 CFR Part 73, as referenced by
10 CFR 72.180 through 72.186.

Section 1.2.5 - Operating and Fuel Handling System,
Section 1.2.6 - Safety Features, and
Section 1.2.7 - Radioactive Waste and Auxiliary Systems

Clarify why these sections would not be much more appropriate under Section 1.3 - General
Systems Description. Regulatory Guide 3.48, under Section 1.3 states, "Include a brief description of
the operating systems; fuel handling, decay heat removal, and other auxiliary systems; and the site-
generated waste treatment system" (emphasis added).
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Section 1.3 - General Systems Description

See the comment on Sections 1.2.5, 1.2.6, and 1.2.7.

Section 1.5 - Material Incorporated by Reference

Clarify why this section only discusses "topical reports," and does not mention whether any other
"documents submitted to the Commission in other applications" will or will not be used as references for
the MRS license application.

Section 2.6.2.2 - Earthquake History

This section states that Table 2.6-B includes, among others, the magnitude of historically reported
earthquakes that affected or could be reasonably expected to have affected the site. However, Table
2.6-B, as provided, does not include a column for reporting the magnitude of the relevant earthquakes.

Section 2.6.4 - Stability of Subsurface Materials

None of the subsections listed in Regulatory Guide 3.48 has been listed individually here. Also,
there is no mention of how soil and rock response to dynamic loading will be addressed except for
liquefaction of soils.

Chapter 3.0 - Principal Design Criteria

Clarify whether this chapter will include any considerations for alternative criteria that the
applicant may choose to use.

Section 3.2.1.2 - Determination of Forces on Structures

This section provides a formula for "tornado loading combination" without discussion of the
methods and rationale for selection or use of this formula.

Section 3.2.3 - Seismic Design

This section proposes a new term which is referred to as a "Mission Earthquake (ME)." If an
"ME" is to be employed, it should first be defined and its usefulness to the SAR described, and perhaps
recommended to NRC as an item for consideration for rulemaking or regulatory guidance.

Section 3.2.3.1 - Input Criteria

The word "Deviation" in the title of 3.2.3.1-B of the MRS Annotated Outline Planning Package
should be "Derivation."

Chapter 4.0 - Installation Design

Clarify whether the general description given within Chapter 4.0 will relate the design bases and
use of industrial codes to the design criteria presented in Chapter 3 - Principal Design Criteria.
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Section 4.1.2.5 - Stacks

Clarify why this section is omitted from the Skeleton Section but was included in the MRS
Annotated Outline Planning Package.

Section 4.7 - Spent Fuel Handling Operations Systems

Clarify whether this section will discuss fuel assembly/disassembly and placement of spent fuel
in a container. Also, clarify whether these operations will be related to the spent fuel handling operations
systems.

Chapter 6.0 - Site-Generated Waste Confinement and Management

Clarify whether this chapter on radioactive waste confinement and management will reference
Chapter 7 - Radiation Protection and not just Chapter 3 - Principal Design Criteria.

Section 6.1 - On-Site Waste Sources

Clarify whether this section will address any of the waste sources, other than those containing
radioactive materials, that constitute a potential safety problem. Clarify why this section does not discuss
such items as combustible materials being mixed with radioactive waste (e.g., cleaning solvents), caustic
materials being placed in waste barrels, gas forming materials being added to waste containment vessels,
etc. Clarify whether this section will address the concept that nonradioactive but hazardous materials
mixed with radioactive waste could potentially create a radiation accident.

Section 6.1.1 - Anticipated Waste Sources

This section provides, "A list of those radionuclides and estimated annual concentrations . . . in
Table 6.1-B." Clarify whether the total activity of the radionuclides and their estimated total annual
releases will be discussed. This is required to ensure compliance with 10 CFR 20.2003(a)(4) for liquid
effluents. See the comment on Section 6.1.1.2 - Liquid Waste and Retention System Wastes, also.

Section 6.1.1.1 - Offgas and Ventilation System Wastes

Clarify whether this section will address all the sources of airborne waste. For example, in
Section 6.2.3.1 - Transfers to the Solid Waste System, "airborne particulates" are "of prime concern,"
but Section 6.1. 1.1 does not appear to include this source of airborne waste.

Section 6.1.1.2 - Liquid Waste and Retention System Wastes

Clarify whether this section will address all the sources of liquid wastes. For example, in Section
6.1.1.3, potentially contaminated oil is collected but this source of liquid waste is not addressed in Section
6.1.1.2. Also, Section 6.2.2 - Wastes Produced, discusses another source of liquid waste that may not
be included in Section 6.1.1.2.
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Section 6.1.1.3 - Solid Waste System Wastes

Clarify whether this section will address all the sources of solid wastes. It lists the types of waste
but does not define the source for each type of waste. Clarify why the discussion of waste oil is not more
appropriate for Section 6.1.1.2, since oil is a liquid.

Section 6.2.1 - System Description and Performance

Clarify whether this section will reference the EPA standards for radiation exposure limits for
the public, as part of the "minimum expected performance."

Table 6.2-A uses the term "Radiation (Ci or Bq)." The correct terminologies for "activity" or
"radioactivity" and "radiation" should be used, after referring to 10 CFR 20.1003, Definitions.

Section 6.2.3.2 - Transfer to the Liquid Waste Treatment and Retention System

The first sentence requires clarification because of possible syntax errors.

Section 6.3 - Liquid Waste Treatment and Retention

Clarify whether this section will address oil as a liquid waste. For example, in Section
6.1.1.3 - Solid Waste System Wastes, potentially contaminated oil is collected but this source of liquid
waste is not addressed.

Section 6.3.1 - Design Objectives

Clarify why the method of release is omitted (e.g., sanitary sewer disposal, discharge to a river
or lake, shallow land disposal after solidification, etc.). The selected method of release will greatly
impact the design objectives.

Clarify whether the design objectives will address not only the concentration of the activity of the
liquids to be discharged, but also the total activity of the discharges.

Clarify why the design mentions "redundant system equipment," on page 6.3-2, but the primary
isolation to the environment, "the discharge control valve," discussed on page 6.3-3, is a singular
nonredundant valve.

Section 6.3.2 - Equipment and Systems Description

See the comments on Section 7.2.1.2.

Section 6.3.3 - Operating Procedures

See the comments on Section 7.2.1.2.
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Section 6.3.4 - Characteristics, Concentrations, and Volumes of Solidified Wastes

In the second paragraph of page 6.3-5, it is stated, "Filters are removed behind heavy shielding
to maintain workers' exposures as low as is reasonably achievable and for contamination control"
(emphasis added). Clarify how "heavy shielding" is used for contamination control.

Section 6.4.1 - Design Objectives

For this section it is stated, "As design development allows, more discussion of the methods and
equipment in this section will be added." Clarify whether this additional detail may be more appropriate
in Sections 6.4.2 - Equipment and 6.4.2 - Operation Procedures.

Section 6.4.3 - Operating Procedures

Clarify whether this section will discuss procedures associated with (1) characterizing the wastes,
(2) waste process limits, (3) and means for monitoring and controlling to these process limits.

Section 6.4.4 - Characteristics, Concentrations, and Volumes of Solid Wastes

Clarify whether Table 6.4-B will contain an entry for concentration, as indicated in the discussion
on page 6.4-4. Clarify whether Table 6.4-B will also have information on (1) the total activity of the
solid waste, (2) information on the uniformity of the concentration throughout the waste or waste
container, and (3) the hazard class of the waste.

Section 6.4.6 - Storage Facilities

There are "five basic categories" of solid wastes discussed in Section 6.4.4 - Characteristics,
Concentrations, and Volumes of Solid Wastes. Clarify whether the storage facilities for each of the five
categories of wastes will be discussed in Section 6.4.6. Also, in Section 6.4.6, on page 6.4-6, only three
types of solid wastes are listed: "Radioactive, hazardous, and mixed wastes .... " Clarify the use and
consistency of categorizing the wastes by the different proposed methods.

Section 6.5 - Radiological Impact of Normal Operations - Summary,
Section 6.5.1 - Gaseous Effluents,
Section 6.5.2 - Liquid Effluents, and
Section 6.5.3 - Solid Wastes

The summary Section 6.5 indicates that the radiation dose to humans "beyond the restricted areas"
and "beyond the controlled area" will be provided, in items D and E. The tables for Sections 6.5.1,
6.5.2, and 6.5.3 address "On-site Dose" and "Off-site Dose." This requires clarification. Clarify how
the tables will show the person-rem and individual exposures for the workers and the public. Also, the
tables should use the correct abbreviations for millirem and sievert.

Section 7.1.2 - Design Considerations

Clarify whether the "Design ALARA manual" (refer to the first paragraph of line 5 of Section
7.1.3 - Operational Considerations) will be discussed in this section.

7



0 0

Clarify whether access engineering for inspection, testing, repair, and maintenance will be
addressed in this section.

In Subsection 7.1.2.1-A, clarify how assuring compliance with 10 CFR Part 20 will meet the
intent of ALARA. Reference the definition of ALARA in 10 CFR 20.1003.

Subsections 7.1.2.1-B, E, H, and I (procedures, temporary shielding, and decontamination) are
generally operational considerations. Clarify how DOE intends for these items to be considered in the
design of the MRS to maintain occupational radiation exposures ALARA (e.g., the MRS shall be
designed for ease of decontamination and designed to prevent the accumulation of contamination in areas
that may be accessed by personnel).

For Subsection 7.1.2.1-F, clarify how a large controlled area could help in "ensuring that
occupational radiation exposures are ALARA' (the title of Section 7.1 - Ensuring that Occupational
Exposures are ALARA), or delete this statement. Also, clarify how the size of the controlled area is
related to design considerations. The size of the controlled area is generally constrained by the
availability of land surrounding a potential installation.

The last sentence of Subsection 7.1.2.1 (page 7.1-8) is directed to post-construction operations
(pre-operational testing and fuel acceptance efforts). Clarify how this is related to initial design or if this
is intended to relate to modification of the design of the MRS for ALARA.

Section 7.1.3 - Operational Considerations

Clarify whether this section will address operational considerations that are provided to ensure
that contamination levels are ALARA, and to provide the criteria and/or conditions under which various
procedures and techniques are implemented for ensuring the occupational exposures to radiation are
ALARA and residual contamination levels are ALARA. Also, clarify why Section 7.3.4.1 - Area
Radiation Monitoring System discusses monitoring for ALARA, and this section does not.

Clarify whether the time for "Incorporation of operational requirements into the design" would
begin during the first stages of the conceptual design process, rather than as the "conceptual design is
finalized," as stated on page 7.1-8.

Clarify how the "Radiation Control Area (RCA)" compares to the terms defined in 10 CFR
20.1003 and 72.3. Also, clarify how the "radiation protection program" is addressed by all of Section 7,
while the referenced Section 7.5 - Health Physics Program appears to be only one element of the
"radiation protection program." Clarify why the reference to the "corporate staff level" is not discussed
in Section 7.1.1 - Policy and Organizational Considerations.

Section 7.2.1.2 - Liquid Radwaste System

Clarify whether the "Liquid Radwaste System" is the same as the system (LWTRS) discussed in
Section 6.3 - Liquid Waste Treatment and Retention. If the two systems are the same, clarify why
Section 7.2.1.2 discusses the design for "anticipated operational occurrences," while Section 6.3.3 -
Operating Procedures discusses design for "anticipated off-normal operating conditions." Clarify the
differences between these system design objectives.
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Clarify which limits of 10 CFR Part 72 are associated with the goal "to reduce radioactive
material in liquid effluents to levels which assure that doses to individuals beyond the site boundary are
within the limits of 10 CFR 72" (emphasis added).

Clarify the purpose of Table 7.2-C, considering the information to be provided in Section 6.3 -
Liquid Waste Treatment and Retention. Clarify why the description of the LWTRS on page 7.2-3 is
different from the same system description on page 6.3-3.

Clarify whether "Monitoring of releases from the liquid radwaste system . .. discussed in Section
7.6" is compatible with Section 6.3.2 - Equipment and System Description.

Section 7.2.1.3 - Solid Radwaste System

Clarify whether the "Solid Radwaste System" is the same as the system discussed in Section 6.4 -
Solid Wastes. If the two systems are the same, clarify why Section 7.2.1.3 does not simply reference
Section 6.4.

Section 7.2.2 - Airborne Radioactive Material Sources

Clarify whether this section will address the items discussed in Section 7.2.2 of Regulatory Guide
3.48.

Clarify whether the "airborne radwaste system," "airborne system," and the "ventilation system"
are all the same as the system discussed in Section 6.2 - Offgas Treatment and Ventilation and Section
7.2.1.1 (to be developed). If they are not the same systems, clarify the differences for each system. If
they are the same system, use consistent terminology.

Clarify why the units of the equation on page 7.2-7 will not sum, as defined.

Clarify how "recirculation" is a source of introducing airborne radioactivity, if the "airborne
radwaste system" is used to protect the plant personnel.

Section 7.3 - Radiation Protection Design Features

Regarding the "building ventilation systems," see comment 2 on Section 7.2.2 - Airborne
Radioactive Material Sources.

Section 7.3.1 - Installation Design Features

Clarify the definition of "design basis activities."

For Zone II, clarify how the 2 mrem/hr value relates to 50 mrem/yr and to the lower 1 mrem/hr
value given for Zone III.

Clarify whether the second paragraph of page 7.3-3, concerning ALARA, is consistent with
Section 7.1 - Ensuring that Occupational Exposures are ALARA.
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Section 7.3.3 - Ventilation

Clarify whether this section is consistent with Section 6.2 - Offgas Treatment and Ventilation.

Section 7.3.4.1.2 - Locations and Criteria

Clarify how a "low-level area" and "Areas of the facility with high radiation potential" compare
with Zones I through VII of Section 7.3.1 - Installation Design Features.

Section 7.4 - Estimated On-Site Collective Dose Assessment

Clarify whether doses for anticipated operational occurrences will be presented, and if this section
is related to Section 7.1 - Ensuring that Occupational Exposures are ALARA.

Section 7.5 - Health Physics Program

Clarify what is meant by "all facility conditions" in the first line of page 7.5-2 [e.g., (1)
earthquakes and floods are conditions that can exist at the facility or (2) the design for resisting seismic
events are the as-built conditions of the facility's buildings]. Clarify whether the Health Physics Program
includes surveillance and control of "all facility conditions" that may affect the health and safety of the
public.

Section 7.5.2 - Equipment, Instrumentation, and Facilities

Clarify how the "Radiation Control Area" and "Radiation Control Zone" compare to Zones I
through VII of Section 7.3.1 - Installation Design Features. Also, see the comment on Section 7.1.3 -
Operational Considerations.

Section 7.6 - Estimated Off-Site Collective Dose Assessment

Clarify the relationship of this section to Chapters 2, 5, and 6 of the SAR.

Section 10.1 - Proposed Operating Controls and Limits

Clarify whether the bases and rationale for selection of the probable subjects of operating controls
and limits will be included in the SAR.

Chapter 11.0 - Quality Assurance

Clarify how "This Safety Analysis (Report) section will reference the quality assurance document
and briefly describe OCRWM's commitment to a quality assurance program" will allow the NRC staff
to ascertain that the program, when properly implemented, meets the regulatory requirements for an
MRS. [Refer to item 5 - Section Summary (Approximately 100 Words) of the MRS Annotated Outline
Planning Package, Form 1: Text.] The word "briefly" may need to be deleted.

Clarify whether this chapter will address the following:

* Scope of the MRS QA program;
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* Application of the QA program to the identified
procedures, and structures, systems, and components;

* Application of "grading" to the MRS QA program;
* Chapter organization similar to the "18 (QA) criteria;"
* Deviations from the applicable guidance material, and

should be fully explained and justified.

activities, operations,

if so, these deviations

Clarify whether the reference list will be updated to reflect the following anomalies.

* The QARD is not listed.
* Revision 2 of Regulatory Guide 1.28 has been replaced with Revision 3, which

is the first revision to recognize ANSI/ASME NQA-1-1983.
* Regulatory Guide 1.74 is obsolete because it references a standard that has been

superseded by ANSI/ASME NQA-1-1983.
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