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U.S. Nuclear Regulatory Commission
Attn.: Document Control Desk
Washington, DC 20555

Docket No.72-11

Rancho Seco Independent Spent Fuel Storage Installation

License No. SNM-2510

RESPONSE TO THE REQUEST FOR ADDITIONAL INFORMATION FOR THE
RANCHO SECO INDEPENDENT SPENT FUEL STORAGE INSTALLATION
PROPOSED LICENSE AMENDMENT NO. 2 FOR THE STORAGE OF
GREATER THAN CLASS C WASTE

Attention: Amy Snider

In response to your letter dated November 9, 2004, we are providing the additional
information you requested in order to complete your technical review of our request to
amend our 10 CFR Part 72 license to allow for the storage of Greater than Class C waste
at our Independent Spent Fuel Storage Installation (ISFSI).

Attachment 1 to this letter provides the response to the request for additional
information. Attachment 2 provides a copy of the revised Appendix C to the Rancho
Seco ISFSI Final Safety Analysis Report. The attached Appendix C replaces the
previously submitted Appendix C in its entirety. Attachment 3 provides a
redline/strikeout version of the affected pages to facilitate NRC review.
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We have also sent a copy of this proposed amendment to the Radiological Health Branch
of the California State Department of Health Services. If you, or members of your staff,
have questions requiring additional information or clarification, please contact Bob Jones
at (916) 732-4843.

Steve Redeker
Manager, Plant Closure & Decommissioning

Cc:  Randy Hall, NRC Headquarters
NRC, Region IV
Radiological Health Branch of the California State Department of Health
Services
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Response to request for additional information
Chapter 1  Introduction and General Description of Installation

1-1  Provide the radionuclide inventory for the GTCC waste.
Sections 1.1 and 7.2.1 have been revised and a new table 7-1 has been added to
provide the GTCC specified sources.

1-2  Provide the GTCC waste acceptance criteria, including the upper and lower
bound limits of acceptable variability. It is the NRC staff’s understanding that
SMUD is not requesting to store significant neutron source or fissionable
material in the GTCC waste canisters at the Rancho Seco ISFSI.

Since there will be no processed waste stored in the GTCC canister, there is no
upper bound limit for acceptable variability or GTCC waste. Section 10.3.1 has
been revised to clarify that all GTCC waste shall be cut-up incore detector tips,
and activated metal, and that no process waste shall be inserted into the GTCC
canister.

Chapter 3  Principal Design Criteria

3-1  State the conclusions and its impact on safety of the GTCC canister seismic
loading analysis noted in Section 3.2.1.
Section 3.2.1 has been revised to include a conclusion from the analysis that the
resultant stresses from the GTCC canister are bounded by the fuel canister
stresses and therefore acceptable.

Chapter 9  Conduct of Operations

9-1  Identify, in Technical Specifications, surveillance requirements that will be used
to inspect and monitor the GTCC waste in storage.
Operation Control and Limit Specification 10.3.1 has been revised to limit the
type of waste to be inserted into the GTCC canister as sections of incore detector
tips; and activated metal only. Additionally, Section 9.4 has been revised to
clarify that GTCC waste will be identified and monitored prior to placement
within the canister in accordance with Rancho Seco Procedures.

9-2  Describe the procedures in place that will maintain confinement during storage
and retrieval (if necessary) and that will provide for periodic inspections for
potential degradation in confinement.

Section 9.4 has been revised to clarify that the activated metal contained within
the GTCC canister will be maintained in a dry, inert environment and the canister
protected from the weather while inside the HSM to assure canister integrity
while in storage. Furthermore, Section 9.4 clarifies that the MP-187 cask remains
available for GTCC extraction and inspection should the need arise. We have
revised Section 7.6.1 to clarify that effluent monitoring is not required due to the
lack of gaseous or liquid releases.
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1. INTRODUCTION AND GENERAL DESCRIPTION OF INSTALLATION

1.1 Introduction

Consistent with Rancho Seco PSDAR, the Independent Spent Fuel Storage Installation (ISFSI) is
intended to provide dry storage capacity for RSNGS spent fuel and Greater Than Class C (GTCC)
waste. This Appendix describes GTCC waste storage in Horizontal Storage Modules (HSMs) at the
Rancho Seco ISFSI. An overview of the ISFSI and the HSMs is provided in ISFSI FSAR Volumes I
and IL.

The GTCC waste container will contain solid reactor-related waste only, consisting of activated reactor
vessel internals and other in-core instrumentation. A description and characterization of the GTCC
waste is provided in Section 7. There will be no liquid or process GTCC waste stored at the Rancho
Seco ISFSIL

With the exception to lacking the anti-rotation key on the fuel DSCs, the external characteristics of the
GTCC canister are identical to those of the fuel canisters. To the extent possible, the same procedures
and individuals with the same training and qualifications as those used in spent fuel transfer operations
will be used. The organization, programs, and protective measures in place to ensure safe storage of
the spent nuclear fuel will remain in place to ensure continued safe storage of the fuel and the GTCC
waste.

Storage of GTCC waste at the Rancho Seco ISFSI will have no adverse affect on the safe storage of the
spent fuel and safe operation of the ISFSI. The storage of the GTCC waste will have no adverse affect
on public health and safety or the environment.

1.1.1 Principal Function of the Installation

In addition to the storage of spent fuel assemblies, the Rancho Seco ISFSI design provides temporary
dry storage for 100% of the RSNGS GTCC waste to facilitate decommissioning of the Reactor
Building. The ISFSI is designed for dry transfer operations. The GTCC waste will be stored at the
ISFSI until the Department of Energy (DOE) accepts the GTCC waste.

1.2 General Description of the Installation

A general description of the installation is provided in Section 1.2 of Volume L.
1.2.1 GTCC Waste Canister

The GTCC waste canister is a high integrity stainless steel, welded vessel that provides confinement of
radioactive materials, encapsulates the waste in an inert atmosphere, and provides biological shielding
(in the axial direction) during GTCC canister closure, transfer and storage. It provides full
canisterization for the GTCC waste prior to storage in the HSMs. The GTCC waste canister will be
stored within the ISFSI boundaries. The design requirements and design description for this canister is
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provided in Sections 3 and 4 of this appendix. A general overview of the GTCC canister is shown in
Figure 1-1.

The external appearance of the Rancho Seco GTCC canister is functionally identical to the FO/FC/FF
canister. The internals have been modified to accommodate storage of different waste forms and
therefore does not contain spacer discs or guide sleeves.

Quantity 1
External Size 67.25"¢p x 186"
Shell Thickness (nominal) 1.25"
Approximate Weight, Loaded 81,000 Ibs
Internal Atmosphere Helium
Internal Cavity Length 173"

1.3 General Systems Description

1.3.1 Storage Systems

The Rancho Seco ISFSI Storage System is described in Section 1.3 of Volume I.

1.3.2 Transfer System

The Transfer System is described in Section 1.3.2 of Volume 1.

1.3.3 Auxiliary Systems

The vacuum drying, welding, waste processing, and security system are described in Section 1.3.3 of
Volume L.

1.4 Identification of Agents and Contractors

The District is responsible for the engineering, design, licensing, and construction of the Rancho Seco
ISFSI site as described in Volume L

1.5 Material Incorporated by Reference

See Volume I for reference to the standardized products.
1.6 References

1.6.1 “Rancho Seco Decommissioning Plan” as approved by NRC Order dated March 20, 1995 (TAC
No. M80518), USNRC Docket No. 50-312.
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Figure 1-1

Overview of the Greater Than Class C Canister
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2. SITE AND ENVIRONMENT

Volume I, Section 2 provides a description of the Rancho Seco ISFSI site.
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3. PRINCIPAL DESIGN CRITERIA

This Section describes the principal design criteria, which are unique to the GTCC waste storage at
the Rancho Seco ISFSI. The design criteria for the ISFSI site are presented in Section 3 of Volume L.

3.1 Purpose of Installation

In addition to the fuel storage, the Rancho Seco ISFSI is designed to provide interim storage for
100% of the RSNGS GTCC waste in the specially designed GTCC canister.

The transfer and storage of GTCC waste and general operating functions at the ISFSI will be similar
to that described in Volumes I and II. The existing structures containing the spent fuel assemblies
are neither altered nor disturbed during the GTCC waste storage campaign.

3.1.1 Material to be Stored

GTCC waste is non-fuel related material generated as a result of plant operation and
decommissioning where the radionuclide concentration limits of 10 CFR 61.55 are exceeded. This
waste may include such components as incore components, core support structures, and small reactor
related miscellaneous parts resulting from the reactor vessel internals segmentation/decommissioning
processes. All waste stored within the GTCC canister will be activated metals, incore instrument
tips, and associated surface contamination.

The total amount of GTCC waste to be stored at the ISFSI is approximately 25,000 pounds.

3.1.1.1 Physical Characteristics

The GTCC waste is activated metals and is comprised of core barrel structures, Self Powered
Neutron Detector (SPND) segments, and miscellaneous solid waste resulting from the
segmentation/decommissioning process.

3.1.1.2 Thermal Characteristics

The GTCC waste to be stored has a calculated decay heat value of approximately 0.725 kW. The
Cobalt 60 isotope causes the predominant decay heat load from the GTCC waste. The Rancho Seco
activation analysis Reference 3.6.1 provides the total activity as of May 1, 2003. The ISFSI is
designed to store the GTCC canister without compromising the heat rejection capacity of the module
or of the adjacent fuel modules. The 0.725 kW heat load is minor compared to the 13.5 kW used for
the MP-187 cask thermal analysis or the 24 kW heat load for the Standardized NUHOMS®-24P
system.
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3.1.1.3 Radiological Characteristics

Radiological characterization of the reactor vessel and all vessel internals have been accomplished to
support the Rancho Seco decommissioning effort. The results of the characterization study are
provided in Reference 3.1.

3.1.2 General Operating Functions

The operating functions related to the GTCC canister is similar to that discussed in Volume 1,
Section 3 except that operations will be performed in the Reactor Building rather than the Spent Fuel
Building. Each aspect of radiation protection, containment, and heat rejection is accomplished
through passive means.

3.2 Structural and Mechanical Safety Criteria

The GTCC canister is a component that is classified as important to safety along with the other
components described in Section 3.2 of Volume L.

3.2.1 Seismic Design

The GTCC canister has been analyzed for seismic loading equal to those ground accelerations
described in Volume I, Section 3.2.3 and was determined acceptable. Resulting stresses in the
GTCC shell assembly are bounded by the fuel canister stress results because the GTCC canister is
substantially more robust than the fuel canisters, and the total GTCC canister loaded weight is
bounded by that analyzed for the fuel canisters.

3.2.2 Load Combination Criteria

3.2.2.1 Horizontal Storage Module

The design approach, design criteria and loading combinations for the reinforced concrete HSM and
its canister support structure are discussed in Volume II, Section 3.2.5.

3.2.2.2 GTCC Waste Canister

The GTCC canister is designed to withstand the effects of the site characteristics and environmental
conditions associated with normal operation, maintenance, and testing of the ISFSI and to withstand
postulated off-normal and accident conditions. Environmental conditions are discussed in Section
3.2.5 of Volume L.
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3.3 Safety Protection System

3.3.1 General

The Rancho Seco ISFSI is designed for safe containment during GTCC waste storage. Existing
components, structures, and equipment, which are designed to assure that this safety objective is met,
are summarized in Table 3-11 of Volume I. In addition, the GTCC waste canister is designated as a
component important to safety in accordance with the Rancho Seco QA Class 2 classification. The
key elements of the ISFSI and its operation which require special design consideration are:

1. Minimizing the contamination of the GTCC exterior while submerged in the
segmentation pool.

2. The double closure seal welds on the GTCC canister shell to form a containment
boundary and to maintain a helium atmosphere.

3. Minimizing personnel radiation exposure during GTCC loading, closure, and transfer
operations.

4. Design of the cask and GTCC canister for postulated accidents.

5. Design of the HSM passive ventilation system for effective decay heat removal to ensure
the integrity of the GTCC canister.

3.3.2 Protection by Equipment and Instrumentation Selection

3.3.2.1 Equipment

Handling operations of the GTCC canister are performed similar to those for the fuel canisters except
that the Reactor Building Polar Crane is used rather than the Turbine Building Gantry Crane. These
operations are performed under the RSNGS 10 CFR Part 50 operating license.

3.3.2.2 Instrumentation
No instrumentation is required for the storage of the GTCC waste canister.

3.3.3 Nuclear Criticality Safety

Nuclear criticality is not applicable to the design of the GTCC waste canister.
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3.3.4 Radiological Protection

The Rancho Seco ISFSI is designed to maintain on-site and offsite doses ALARA during transfer
operations and long term storage conditions. The storage of GTCC waste will neither alter nor
impact the access control, shielding, or radiological alarm systems described in Section 3.3.5 of
Volume L.

3.3.5 Fire and Explosion Protection

Fire and Explosion protection is discussed in Section 3.3.6 of Volume I. Storage of GTCC waste
does not affect the outcome of this analysis.

3.3.6 Materials Handling and Storage

3.3.6.1 GTCC Waste Handling and Storage

The handling of GTCC waste within the RSNGS is addressed as part of the facility license under 10
CFR Part 50. This includes handling waste canisters and casks using the Reactor Building Polar
Crane. The waste canister heat removal and contamination control requirements for the Rancho
Seco ISFSI are discussed in Volumes I and II.

3.3.6.2 Radioactive Waste Treatment

The Rancho Seco ISFSI does not generate radioactive waste. Any secondary waste generated during
cask loading and decontamination operations in the Reactor Building will be disposed of in
accordance with existing RSNGS radioactive waste handling procedures under the 10 CFR Part 50
license.

3.3.6.3 Waste Storage Facilities

Waste storage facilities are neither required nor provided for at the Rancho Seco ISFSI. Existing
RSNGS facilities for handling and storage of waste from the Spent Fuel Pool, Reactor Building
segmentation pool and dry active wastes as described in Volume 1, Section 6, satisfies the
requirements for on-site waste storage.

3.3.7 Industrial and Chemical Safety

No hazardous chemicals or chemical reactions are involved in the operation of the Rancho Seco
ISFSI. Industrial safety relating to handling of the cask and waste canister are addressed by proce-
dures, which meet Occupational Safety and Health Administration (OSHA) requirements.

3.4 Decommissioning Considerations

Rancho Seco ISFSI decommissioning considerations are discussed in Volume 1 Section 3.

Appendix C 3-4 Revision 0
Rancho Seco ISFSI FSAR December 2004



3.5 Summary of ISFSI Design Criteria

The GTCC canister has been designed as a Rancho Seco QA Classification Class 2 Part 71/72
Important to Safety component. For design requirements specific to the DSCs containing spent fuel,
see Section 3.6 of Volume 1. For design requirements specific to HSM storage, see Volume II,
Section 3.2.

3.6 References

3.6.1 “Rancho Seco Activation Analysis and component characterization: Report 2041-RE-009
Rev. 1. July 2003. WMG Project 2041D.
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4. INSTALLATION DESIGN

4.1 Summary Description

The layout and principal features of the ISFSI is described in Section 4.1 of Volume I.

4.2 Storage Structures

The Rancho Seco ISFSI uses the HSMs for storage of fuel DSCs as well at the GTCC
canister. All Rancho Seco canisters (fuel and GTCC) have the same exterior dimensions, are
functionally identical, and designed to be accepted by the HSMs and cask.

4.2.1 Design Bases and Safety Assurance

The intent of the ISFSI is to provide safe containment during dry storage of spent nuclear fuel
and GTCC waste. In accordance with 10 CFR 72.3, the only components at the Rancho Seco
ISFSI important to safety are the DSCs, GTCC canister, HSMs, cask, and cask lifting yoke
and extensions. These components are self-contained, independent, passive systems and do
not rely on any other systems or components for their operation. The cask, GTCC canister,
and DSCs rely on other systems during loading, cask handling, and transfer operations; but in
storage, the GTCC canister and DSCs are self-contained, independent, and passive.

The following sections discuss the conformance of the Rancho Seco ISFSI with applicable
10 CFR Part 72 design criteria.

422 Compliance with General Design Criteria

4.2.2.1 10 CFR 72.122 Overall Reguirements

1. Quality standards Quality assurance requirements are addressed in Volume I,
Section 11.

2. Protection against environmental conditions and natural phenomena Extreme
environmental conditions for the ISFSI are defined in Volume I, Section 2. The
design criteria require that the storage system be designed to withstand the design
earthquake, high ambient temperature and humidity, and extreme winds.

Lightning protection is provided by lightning rods installed on certain light poles at
the ISFSIL.

3. Protection against fire and explosion The design criteria require that the storage
system be designed so that it can continue to perform its safety functions effectively
under credible fire and explosion exposure conditions. As discussed in Volume I,
Section 3.3.6, no large fire or explosion within the Rancho Seco ISFSI is considered
credible.

Appendix C 4-1 Revision 0
Rancho Seco ISFSI FSAR December 2004



4. Sharing of structures, systems, and components The storage system and other ISFSI
support systems will not be shared with any other facilities, and ISFSI activities will
not impair any activities at RSNGS. The source of backup electrical power to the
ISFSI is the emergency diesel generator associated with the Microwave
Communications Building.

5. Proximity of sites The design and operation of the ISFSI will result in minimal risk to
the health and safety of the public. During the GTCC waste transfer campaign,
RSNGS will remain shutdown, as decommissioning activities continue.

6. Testing and maintenance of systems and components The design criteria require that
the HSMs be designed to permit inspection, maintenance, and testing. Although the
GTCC storage system requires minimum maintenance, the design of the ISFSI will
allow for appropriate testing, inspection, and maintenance, if required.

7. Emergency capability Scenarios requiring emergency actions are neither considered
credible, nor postulated to occur. Nevertheless, emergency facilities, as described in
the RSNGS Emergency Plan would be available, if needed. After the 10 CFR 50
license is terminated, the Rancho Seco ISFSI Emergency Plan will remain in effect to
meet the requirements in 10 CFR 72.32.

8. Confinement barriers and systems The design of the storage system will ensure that
GTCC waste remains contained within the canister, is protected from degradation
during storage and that the waste is maintained in a safe condition.

9. Instrumentation and control systems No control systems are needed for the storage
system to perform its safety functions. The parameters that affect the long-term safe
storage of spent nuclear fuel are structural integrity of confinement, shielding, and
passive cooling (heat rejection). To ensure adequate thermal performance of the
ISFSI components, instrumentation is provided to monitor HSM concrete
temperature.

10. Control room or control areas The Rancho Seco ISFSI is a passive installation, with
no need for operator actions. No control room is needed for normal ISFSI operations;
however, the instrumentation used to monitor HSM concrete temperature has readout
in the ISFSI Electrical Building, as well as on the Plant Monitoring Computer in the
Security Alarm Station.

11. Utility services There are no utility or emergency systems required to perform safety
functions at the ISFSI. Volume I, Section 4.3 addresses auxiliary system
requirements.
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12. Retrievability The design features of the GTCC canister affecting retrievability are
functionally identical to those used for the fuel canisters. By using a design similar to
that of fuel canisters, the stored waste could be transferred directly to a DOE facility
after DOE acceptance of the waste. The steps involved in placing a loaded cask on
the transfer trailer and transferring the cask from the trailer to a rail car and preparing
it for transport would be identical to those steps covered in the NUHOMS®-MP187
Multi-Purpose Cask Transportation Package Safety Analysis Report, Document No.
NUH-05-151 submitted in accordance with 10 CFR Part 71.

4.2.2.2 10 CFR 72.124 - Criteria for Nuclear Criticality Safety

Criticality control is not applicable to the storage of GTCC waste.

4.2.2.3 10 CFR 72.126 Criteria for Radiological Protection

Criteria for radiological protection will not differ from the fuel handling and processing
described in Section 4.2.2.3 of Volume L.

4224 10 CFR 72.128 Criteria for Spent Fuel, High-level Radioactive Waste, and other
Radioactive Waste Handling and Storage

Criteria for waste handling and storage will not differ from the fuel handling and processing
described in Section 4.2.2.4 of Volume 1.

4.2.2.5 10 CFR 72.130 Criteria for Decommissioning

Operation of the Rancho Seco ISFSI will not result in contamination on the outside surface of
the GTCC canister or any other ISFSI components above administrative limits.
Decommissioning considerations for the cask are discussed in Volume III, Section 4.6.

4.2.3 Structural Specifications

Safe storage of the GTCC waste depends only on the capability of the storage system to
fulfill its design functions. The design criteria for the storage system ensures that its
exposure to credible site hazards will not impair their safety function. Refer to Volume I
Section 4.2 for a list of the Codes of Construction for the NUHOMS® ISFSI components.

4.2.4 Individual Unit Description

4.2.4.1 Horizontal Storage Module (HSM)

Volume II provides a description of the Rancho Seco ISFSI storage system.
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4.2.42 GTCC Canister

The Rancho Seco GTCC canister is a high integrity stainless steel, welded vessel which
provides confinement of radioactive materials, encapsulate the waste in a helium atmosphere;
and together with a cask or HSM, provides biological shielding during canister closure
operations, transfer and long term storage. The Rancho Seco GTCC canister is shown in
Figure 1-1.

The Rancho Seco GTCC canister is being licensed for transfer and storage. The GTCC
canister uses steel shield plugs similar in design to the FO-DSC. The GTCC basket is a
perforated metal container designed for staging 100% of Rancho Seco’s GTCC waste prior to
inserting into the canister.

The auxiliary systems which support the operations associated with the GTCC canister are
described in Section 4.3 of Volume 1.

4.3 Decontamination System

4.3.1 Equipment Decontamination

No decontamination equipment is required at the ISFSI.

The principal decontamination activity performed in the Reactor Building is the
removal of contamination from the outside surfaces of the cask, lifting yoke,
extensions, and upper end of the GTCC shell. Such contamination is due to
immersion in the refueling canal. To prevent contamination of the GTCC exterior
surface and the cask cavity by pool water, the annulus between the GTCC canister and
cask is filled with clean demineralized water and an annulus seal inserted as discussed
in Volume 1 Section 4. Other aspect of equipment decontamination do not differ
from those described in Volumes I and II.

4.3.2 Personnel Decontamination

No personnel decontamination facilities are needed at the ISFSL

Personnel decontamination will be conducted, if necessary, using existing plant
equipment and procedures.

4.4 Repair and Maintenance

4.4.1 Repair

No repair operations are anticipated once the GTCC canister is placed into storage. Periodic
maintenance is not required. Maintenance of a minor nature can be performed within the
ISFSI area, without the need to move the canister.
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442 Maintenance

Major maintenance operations are not required at the Rancho Seco ISFSI. Storage system
design features minimize or eliminate the need for maintenance. The GTCC canister shell is
made of corrosion-resistant stainless steel. The GTCC shell internal will be evacuated to
eliminate residual water and backfilled with helium.

4.5 Cathodic Protection

The ISFSI is dry and above ground so that cathodic protection in the form of
impressed current is not required. The normal operating environment for all metallic
components is well above ambient air temperatures so that there is no opportunity for
condensation on those surfaces.

The austenitic stainless steel GTCC canister requires no corrosion protection for any
foreseeable event. The carbon steel portions of the basket are contained within a
sealed, dried, and inert environment backfilled with helium and is not subject to
corrosion.

The DSC support structure in the HSM is coated carbon steel and requires no
additional protection against the expected environment. The HSM heat shield is
galvanized for corrosion protection and is painted on one side to enhance radiative
heat transfer.

4.6 Waste Handling Operation Systems

Waste handling operations will be performed with existing Rancho Seco equipment where
available. Some specialty equipment may need to be designed and fabricated but will have
no effect on the canister shell, and hence does not affect the ISFSI or safe storage of the
GTCC waste. Radiation protection of individuals involved in handling spent fuel is
addressed in Section 7.

Cask loading will be performed using systems and equipment already used for this or
equivalent purposes in the Reactor Building. Since cask loading does not present unique
handling procedures, equipment contamination and the need for disposal of contaminated
equipment is not expected.

Applicable portions of Cask transfer operations and individual unit descriptions are discussed
in Volume L.
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4.7  References
~4.7.1 Rancho Seco Nuclear Generating Station Emergency Plan, Docket No. 312.

4.7.2 Rancho Seco Nuclear Generating Station Defueled Safety Analysis Report, Docket
No. 50-312.

4.7.3 “Safety Analysis Report for the NUHOMS®-MP187 Multi-Purpose Cask,” NUH-05-
151, Revision 7, Docket 71-9255, Transnuclear West, Inc., August 1998.
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5. OPERATION SYSTEMS

Once the GTCC waste is loaded into the GTCC canister, the tasks required to transfer the
waste to the Rancho Seco ISFSI are similar to those described in Volume I Section 5.

5.1 Operation Description

The GTCC canister has been designed to be functionally identical to a fuel canister. The only
functional difference being the lack of the anti-rotation key placed on the fuel canister
adjacent the grapple ring. Existing fuel loading procedures, to the extent possible will
therefore be used for processing the waste once it is placed in the GTCC canister. The
activities for which operating procedures exist include:

5.1.1

5.14

5.1.5

5.1.6

5.1.7

Preparation of the Cask and GTCC canister
Preparation is unchanged except that Cask and canister are placed in the
Reactor Building.

GTCC waste Loading
Waste loading is performed in the Reactor Building and does not include fuel,
or fuel related items.

Canister Drying

Drying operations for the GTCC waste will be similar to the fuel DSC
operations but may take longer due to lack of decay heat. Assisted heating
may be employed to expel residual moisture. Vacuum drying and acceptance
criteria will remain the same as the fuel criteria.

Canister Backfilling
Helium backfill criteria will remain the same as the fuel criteria.

Canister Sealing Operations
GTCC welding and sealing criteria will remain the same as the fuel DSC

Cask Downending and Transport to ISFSI

Cask downending will be performed in the Reactor Building rather than the
Fuel Building. Transportation of the loaded canister to the ISFSI will remain
the same as the fuel DSC.

Transferring a GTCC canister into an HSM at the ISFSI
Transfer of the GTCC canister will remain the same as the fuel DSC.
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5.2 GTCC Waste Handling Systems

The GTCC waste handling and processing is identical to that described in Volume I Section §
except that no fuel is contained in the GTCC canister and operations are performed in the
Reactor Building rather than the Fuel Building. The remaining handling systems including
transfer systems, cask, cask support skid, transport trailer, jack support system, and safety
features remain unchanged.
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6. WASTE CONFINEMENT AND MANAGEMENT

6.1 Waste Sources

There are no radioactive wastes generated by the storage of GTCC waste at the
Rancho Seco ISFSI. The radioactive wastes generated in the Reactor building during
canister loading and closure are handled and processed using existing plant facilities
and procedures.

6.2  Off-gas Treatment and Ventilation

There is no radioactive off-gas generated by the storage of GTCC waste at the Rancho
Seco ISFSI. Potentially contaminated air and helium purged from the canister during
evacuation are redirected and processed using plant facilities and procedures.

6.3 Liquid Waste Treatment and Retention

There are no liquid wastes generated by the storage of GTCC waste at the Rancho
Seco ISFSI. The contaminated water purged from the canister during closure
operations may be drained back to the segmentation pool with no additional
processing. A small amount of liquid waste, estimated to be <15 cubic feet, results
from decontamination of the transfer cask outer surface following removal from the
segmentation pool. Liquid waste will be processed using plant facilities and
procedures.

6.4 Solid Wastes

There are no solid wastes generated by the storage of GTCC waste at the Rancho
Seco ISFSI. A small quantity of low level solid waste consisting of disposable Anti-C
garments, tape, decon clothes, etc., are generated during canister and HSM closure
operations. Solid low level wastes are handled and processed using existing plant
facilities and procedures.

6.5 Radiological Impact of Normal Operations - Summary

There are no gaseous, liquid effluents or solid wastes generated by the storage of
GTCC waste at the Rancho Seco ISFSI. The small volumes of waste generated
during GTCC loading and closure will have no significant impact on the ability of
existing plant facilities to handle and process them.
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7. RADIATION PROTECTION

7.1 Ensuring that Occupational Radiation Exposures Are As
Low As Is Reasonably Achievable (ALARA)

The policy and design considerations to maintain exposures ALARA are similar to those
discussed in Volume I Section 7.1.

7.2 Radiation Sources

7.2.1 Characterization of Sources

The GTCC radioactive material to be stored in the Rancho Seco ISFSI consists of the
RSNGS reactor vessel internal structural components such as baffles and formers, and cut-up
sections of incore detector tips. An activation and characterization analysis (Ref. 7.7.3) was
performed to determine the payload source term for the baffle plates and formers. The incore
detector tips were similarly determined from plant decommissioning studies. The source
term provided for the GTCC waste is listed in Table 7-1.

7.2.2 Airborne Radioactive Material Sources

The release of airborne radioactive material is not a credible event with the existing
design and procedures to be used. The GTCC waste handling and processing is
performed in the Reactor Building under a controlled and monitored environment.
The drying and sealing of the canister uses similar techniques as used for the fuel
canister to preclude airborne leakage. Specific steps used to preclude airborne
leakage in the transfer and storage phase are identical to those steps used in DSC
transfer operations discussed in Volume I Section 7.

7.3 Radiation Protection Design Features

7.3.1 Shielding

7.3.1.1 Radiation Shielding Design Features

Shielding design features of the HSMs and cask are discussed in Volume I, Section 7.3.1 and
in Volume HI, Section 7.3.2.1, respectively. The shielding design features for the GTCC
canister is similar to the fuel canister described in Volume I Section 7.3. The outer
dimensions of the GTCC canister are identical to those of the fuel canisters. The GTCC
canister side wall is 1-1/4 inches thick and the top and bottom ends of the canister provide
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10-1/4 and 8-3/4 inches of steel shielding, respectively. The GTCC waste is contained in an
internal basket with 1-1/2 inch thick walls and bottom plate.

7.3.1.2 Shielding Analysis

A shielding analysis (Ref. 7.7.4) was performed to determine the dose rates of the canister
during operational, transfer, and storage modes. The framework of the GTCC shielding
analysis is the same computer models used to calculate the dose rates of the cask and HSM
for the fuel canisters. The computer model was revised to accurately model the specific
GTCC canister and the GTCC waste within the container. This calculation concludes that the
GTCC canister design with a side wall of 1-1/4 inches thick and top and bottom ends that
provide 10-1/4 and 8-3/4 inches of steel shielding respectively is adequate to store the
proposed GTCC waste in the existing Rancho Seco ISFSI. With one exception, the average
centerline GTCC dose rates are less than the design basis dose rates of the fuel canisters. The
one exception is a 10% marginal increase in the HSM back wall dose rate evaluation. The
back wall dose rate is a small contributor to the site dose in the design basis analysis, which
is dominated (= 50%) by the roof dose rate. The significant reduction in the roof dose rate
(more than a factor of 2 reduction) will compensate for the small increase in the back wall
dose rate. Thus the dose rate analyses for the existing fuel canister design basis bound the
GTCC storage and transfer operations. The GTCC contribution to the dose rates around the
transfer cask, HSM, and the site boundary will be typically less than that calculated for the
design basis spent fuel under normal and accident conditions.

The storage of fuel canisters has also demonstrated the shielding calculations to be very
conservative. The Volume I Table 7-4 summarizes the calculated dose rates with a predicted
ISFSI fence dose rate of 1.89 mrem/hr (regulatory limit of 2 mrem/hr). Direct radiation
monitoring of the ISFSI fence has found the actual dose rates to be less than 0.1 mrem/hr.

The shielding analysis of the HSM is discussed in Volume II, Section 7.3.2. The shielding
analysis of the cask is discussed in Volume III, Section 7.3.2.

7.3.2 Ventilation
The HSM ventilation design is discussed in Volume I, Section 7.3.3.

7.3.3 Area Radiation and Airborne Radioactivity Monitoring Instrumentation

Area radiation and airborne radioactivity monitors are not needed at the Rancho Seco
ISFSI. Monitoring devices are used to record the radiations dose at the ISFSI fence.
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7.4 Estimated Onsite Collective Dose Assessment

7.4.1 Operational and Site Dose Assessment

Once the GTCC waste is segmented and staged, the expected cumulative exposure received
by operational personnel during the GTCC waste processing including basket insertion,
canister closure, transfer activities, and HSM storage are bounded by the existing design basis
for fuel loading operations. See Volume I Section 7 for operational and site dose
assessments. The activities, durations and personnel involved during those processes will be
nearly identical to those discussed for fuel canister operations.

7.5 Health Physics Program

The organization, equipment, facilities and procedures of the radiation protection program is
discussed in Volume I Section 7.5.

7.6 Estimated Offsite Collective Dose Assessment

7.6.1 Effluent and Environmental Monitoring Program

No effluents are released from the ISFSI during operation. Prior to transferring the loaded
GTCC canister to the ISFSI, the canister will be dried, backfilled with helium, and leak tested
to verify the integrity of the inner seal weld. There are no gaseous or liquid wastes generated
during storage of the GTCC waste. Effluents released during canister loading are treated
using existing RSNGS systems as described in Section 6. Since no effluents are released
from the Rancho Seco ISFSI site, no effluent monitoring program is required.
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7.6.2 Analysis of Multiple Contribution

As shown in reference 7.7.5, the predicted annual dose equivalent at both the Rancho Seco
site boundary and at the nearest residence (assuming 2080 hours per year at the boundary and
100% occupancy at the nearest residence) is well below the 10 CFR 72.104 and 40 CFR 190
limits of 25 mrem.

In accordance with NRC guidance, a normal and off-normal operation confinement
evaluation was conservatively performed assuming that surface crud escapes the GTCC
canister at a leak rate specified in Section 10.3.4. The worst case calculated annual exposure,
0.020 mrem for off-normal operation, is well below the 10CFR72.104 limit, even when
added to the annual dose equivalent due to direct and air scattered radiation discussed in
Volume I Table 7-4. The doses to the thyroid and other critical organs are also below the
10CFR72.104 limits. It is therefore concluded that the radiation exposure due storage of the
GTCC waste adjacent the fuel storage will not exceed the regulatory requirements of

10 CFR 72 and 40 CFR 190. Storage of the GTCC canister has negligible impact on the
offsite collective dose assessment provided in Volume L.

7.6.3 Estimated Dose Equivalents

Since no airborne effluents are postulated to emanate from the ISFSI, the direct and air-
scattered radiation exposure discussed in previous Sections comprises the total radiation
exposure to the public. No estimation of effluent dose equivalents is necessary.

7.6.4 Liquid Release

No liquids are released from the Rancho Seco ISFSI.
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7.7.1 “Information Relevant to Ensuring That Occupational Radiation Exposures at Nuclear
Power Stations Will Be As Low As Is Reasonably Achievable (ALARA),” Regulatory
Guide 8.8.

7.7.2 *“Operating Philosophy for Maintaining Occupational Radiation Exposures As Low
As Is Reasonably Achievable,” Regulatory Guide 8.10.

7.7.3 Report 2041-RE-009 Rev. 1 - “Rancho Seco Activation Analysis and Component
Characterization” WMG Project 2041D.

7.7.4 Shielding Analysis for Greater than Class C (GTCC) Canister, Transnuclear
Calculation 13302-0501, Revision 0.

7.7.5 Confinement/Release calculation to the GTCC Canister, Transnuclear Calculation
13302-0502, Revision 0.
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Table 7-1

GTCC specified sources
Component | Weight | C-14 FE-55 |[Co-60 |Ni-59 |[Ni-63 |Nb-94 | Tc-99
(Ibs) Curies | Curies | Curies | Curies | Curies | Curies | Curies
Baffles 1.8E+4 19.9 5,370 | 36,200 | 99.9 14,100 | 0.358 | 0.083
Formers 6.18E+3 10.8 3,020 | 11,900 55.1 7,750 | 0.085 | 0.0103
SPND cans 600 0.00185 ] 1,000 | 4,060 9.62 1,160 0 0
Total 24,780 30.7 9,390 | 52,160 | 164.6 | 23,010 443 0.0933
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8. ANALYSIS OF DESIGN EVENTS

In previous Sections of this SAR, the features of the Rancho Seco ISFSI which are important
to safety have been identified and discussed. The purpose of this Section is to present the
engineering evaluations for normal and off-normal operating conditions, and to establish and
qualify the system for a range of credible and hypothetical accidents.

8.1 Normal and Off-Normal Operations

The normal and off-normal ISFSI operations for dead weight, operational loads, and live
loads are discussed in Volume I Section 8. The GTCC canister is comparable to the fuel
canisters in the following parameters:

¢ The nominal thickness of the GTCC shell and cover plates equal to, or greater than
the thickness specified for the FO/FC canisters

¢ The material properties specified for the GTCC shell assembly (ASTM Type 304
stainless) has identical chemical and physical properties as the material specified for
the FO/FC canisters (ASME A240 type 304).

e The required thickness of the welds in the GTCC shell is equal to or greater than the
nominal thickness specified for the FO/FC canisters.

In addition, the GTCC waste specified for the GTCC canister is comprised of large pieces of
steel and not spent fuel. The contents will remain intact under all possible loading conditions
as they are inherently much more rigid than the fuel assemblies.

The GTCC canister contains insignificant heat load. Internal pressures are therefore not
anticipated to significantly elevate above the helium backfill pressures specified in Section
10.3.3. In addition, temperature variations in the GTCC shell assembly will be small. Since
the heat load is small and the material temperatures will only be slightly greater than ambient,
the temperature variations at any point in the shell will be approximately equal to the
variation in ambient temperature. These small temperature cycles will not result in damage
to, or failure of, the GTCC shell assembly

8.2 Accident Analyses for the ISFSI

The accident conditions for cask drop, canister leakage, earthquake, and fire are discussed in
Volume I Section 8. The GTCC canister is comparable to the fuel canisters in the parameters
provided in Section 8.1 above. Accident pressurization is not considered a credible event due
to the very low heat load of the GTCC waste.
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8.2.1 Accidental GTCC Canister/Cask Drop

Following any cask drop involving a free drop scenario, the transfer cask and contents
will be returned to the Reactor Building. There, the GTCC canister will be inspected
for damage. Special precautions and handling characteristics are discussed in Volume
I Section 8.

8.2.2 GTCC Canister Leakage

The GTCC canister shell is designed with redundant pressure retaining features to prevent
leakage of contaminated materials. There are no credible conditions can breach the canister
shell or fail the double seal welds at each end of the canister. However, as a precautionary
step, an accident release of 100 % of surface crud leak to the environment at the rate specified
in Section 10.3.4 is assumed. The GTCC canister is postulated to leak at a rate of 10 std-
cc/sec in order to demonstrate compliance with 10 CFR 72.106. The postulated accident
assumes that the GTCC canister is leaking and that 100% of all CRUD contained in the
canister are available for release. The whole body dose at the Rancho Seco ISFSI Controlled
Area boundary for accident condition is 0.01 mrem well within the 10 CFR 72.106 limit of 5
rem. All other organ doses are well below the remaining 10 CFR 72.106 limits. The doses
from the single GTCC waste canister are far less than the doses from the fuel canisters.

8.2.3 Accident Pressurization

The GTCC canister contains insignificant heat load. In addition, temperature variations in
the GTCC shell assembly will be small. Since the heat load is small and the material
temperatures will only be slightly greater than ambient, the temperature variations at any
point in the shell will be approximately equal to the variation in ambient temperature. These
small temperature cycles will not result in damage to, or failure of, the GTCC shell assembly.

8.2.4 Earthquake

A seismic event is not expected to negatively impact the GTCC canister. The GTCC canister
is comparable to, or more robust than the previously analyzed fuel canisters. Material
thickness, properties, and welding thickness are discussed above.

Evaluations of the effects and consequences of the earthquake event for HSM storage is also
addressed in Volume II.

8.2.5 Fire

The ISFSI system is analyzed for a postulated fire as discussed in Volume I Section 8.2.
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9. CONDUCT OF OPERATIONS

The organization and general plans for operating the Rancho Seco ISFSI will not be altered or
modified by the addition of the GTCC canister. The external characteristics of the GTCC
canister are functionally identical to those of the fuel canisters. Once the basket has been
placed within the GTCC shell, the remaining steps to drain, seal, and transfer the loaded
canister are nearly identical to those of a fuel canister except that operations will be
performed in the Reactor Building instead of the Spent Fuel Building. Existing procedures,
qualifications and training used for the spent fuel loading operations will be used to the
extent possible for the GTCC campaign.

The Manager, Plant Closure and Decommissioning is currently responsible for the overall
operation and maintenance of RSNGS and for ensuring the safe storage of the spent nuclear
fuel and irradiated core components. This individual will continue to be responsible for safe
storage of the fuel, and is responsible for the safe operation of the Rancho Seco ISFSIL

Administrative programs such as radiation protection, environmental monitoring, emergency
preparedness, quality assurance, and training need not be modified for the transfer and
storage of the GTCC canister.

0.1 Organizational Structure

Organizational structure is not altered by implementation of the GTCC canister.

9.2 Pre-Operational Testing and Operation

Functional tests of the in-plant operations, transfer operations, and HSM loading and retrieval
were performed during the dry fuel campaign. Limited pre-operational testing is utilized to
familiarize personnel in the facility differences between the Reactor Building and the Spent
Fuel Building.

9.3 Training Program

The loaded GTCC canister is functionally identical to the fuel canisters in the ISFSI. The
training program discussed in Volume I therefore remains unaltered. Work is performed in
the Reactor Building rather than the Spent Fuel Building, and does not affect the essence of
the training program.
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94 Normal Operations

The preparation, review, approval, and adherence to procedures described in Volume I are
not altered by the GTCC canister loading or storage. The GTCC canister will be labeled with
a unique alpha-numeric designator. The alpha-numeric designator will be stamped into the
canister grapple ring using a low-stress die stamp. Also, the GTCC waste (Incore detector
tips and activated metal) stored in the GTCC canister will be identified and monitored prior
to placement within the GTCC canister, as described in Rancho Seco procedures. The HSM
storing the GTCC waste will also have a unique designation. Periodic physical inventory
requirements will be met by verifying that HSMs have not been tampered with since the
previous inventory. The dry inert internal environment, and external weather protection from
the HSM assures continued GTCC canister integrity while in storage. Also, the MP-187 cask
remains available for GTCC extraction and inspection should the need arise.

9.5 Emergency Planning

The Rancho Seco Emergency Plan is not altered by the addition of the GTCC canister in the
ISFSI. See Volume I for generic ISFSI emergency planning details.

9.6 Decommissioning Plan

The Rancho Seco Decommissioning Plan is not altered by the addition of the GTCC canister
in the ISFSI. See Volume I for generic ISFSI Decommissioning planning details. The loaded
DSCs, GTCC canister, and HSMs are the only components at the Rancho Seco ISFSI that
may need to be removed to complete radiological decommissioning. No other
decommissioning activities are envisioned because of the absence of contaminated sources.
The base pad, security fence, lighting, and peripheral utility structures will in effect be
decommissioned when the last DSC, GTCC canister, HSM, and MP-187 cask are removed.
The non-contaminated components will be removed during ISFSI site restoration.
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10. OPERATING CONTROLS AND LIMITS

10.1 Proposed Operating Controls and Limits

The Rancho Seco ISFSI storage system is unaffected by the storage of GTCC waste.

Controls and limits on the GTCC canister will be applied to provide assurance that the ISFSI
is unaffected. Operating controls and limits proposed for the HSMs are discussed in Section
10 of Volume II. Use of the District’s existing organizational and administrative systems and
procedures, record keeping, review, audit, and reporting requirements coupled with the
requirements of this SAR ensures that the operations involved in the storage of GTCC waste
in the Rancho Seco ISFSI are performed in a safe manner. This includes both the selection of
waste qualified for ISFSI storage and the verification of the GTCC waste components prior to
and during placement into the storage canister.

10.2  Development of Operating Controls and Limits

This section provides an overview of and the general bases for the operating controls and
limits specified for the GTCC waste handling and storage at the Rancho Seco ISFSI to
maintain the public’s health and safety. The ISFSI Technical Specifications and/or SAR for
fuel storage remain in force and are unaffected.

10.2.1 Technical Conditions and Characteristics for Operation

The following technical conditions and characteristics are required for the Rancho Seco
ISFSI and GTCC canister:

1. GTCC waste identification

2. GTCC canister Vacuum Pressure During Drying

3. GTCC canister Helium Backfill Pressure

4. GTCC canister Helium Leak Rate of Inner Seal Weld
5. GTCC canister Dye Penetrant Test of Closure Welds
6. GTCC canister Surface Contamination

7. ISFSI Security Area Dose Rates

8. GTCC Canister Inspection Following Cask Drop

9. Post Fire Recovery Plan
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10. GTCC canister Top End Dose Rates
11. HSM Dose Rates
12. Transfer Cask Dose Rates

A description of the bases for selecting the above conditions and characteristics are detailed
in the operating limits in Section 10.3.

The overall technical and operational considerations are to:

1. Assure proper internal canister atmosphere to promote heat transfer, and prevent
an uncontrolled release of radioactive material.

2. Assure that dose rates in areas where operators must work are as-low-as-
reasonably-achievable and that all relevant dose limits are met.

Through the analyses and evaluations, this SAR demonstrates that the above technical
conditions and characteristics are adequate and that no significant public or occupational
health and safety hazards exist.

10.3 Operating Control and Limit Specifications

The operating controls and limits applicable to the Rancho Seco ISFSI as documented in this
SAR to be implemented by the District are delineated in the following sections. Operating
controls and limits applicable to the Rancho Seco ISFSI HSMs are provided in Section 10.3
of Volume II.

10.3.1 GTCC waste identification

Operating limit: All GTCC waste inserted into the GTCC canister shall be
monitored and documented. All GTCC waste shall be incore detector
tips, or activated metal, no process waste shall be inserted into the
GTCC canister.

Applicability: This is applicable to all GTCC waste identified in the segmentation
plan.

Objective: To ensure that GTCC waste removed from the Reactor vessel and
stored in the GTCC canister is monitored and documented and that no
process waste in inserted.
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Action: Verify that GTCC waste packaged into the GTCC canister is only
incore detector tips, and activated metal, and is documented prior to
performing closure operations.

10.3.2 GTCC canister Vacuum Pressure During Drying

Operating limits: GTCC vacuum pressure during drying shall be <3 Torr. The
time at pressure shall not be less than 30 minutes.

Applicability: During GTCC waste loading operations.

Objective: To verify that residual moisture is minimized and within the same
limits as the fuel canisters.

Action: Establish the canister vacuum pressure within limits.

10.3.3 DSC Helium Backfill Pressure

Operating limits: GTCC canister helium backfill pressure shall be 0.5 to 2.5 psig.
Applicability: During GTCC waste loading operations.

Objective: To verify that the canister is maintained in an inert environment within
the same limits as the fuel canisters.

Action: Establish the canister helium backfill pressure to within limits.

10.3.4 DSC Helium I eakage Rate of Inner Seal Weld

Operating limits: GTCC canister helium leakage rate of inner seal weld shall be
< 107 std-cc/sec.

Applicability: During GTCC waste loading operations.

Objective: To verify that the canister inner seal weld integrity is maintained
within the same limits as the fuel canisters.

Action: Establish the canister inner seal weld leak rate within the specified
limit.
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10.3.5 Canister Dye Penetrant Test of Closure Welds

Operating Limit: The GTCC canister closure welds shall be liquid penetrant

Applicability:

Objective:

Action:

examined using existing fuel canister acceptance standards for liquid
penetrant examinations or alternate liquid penetrant examination
procedures.

This operating limit is applicable to the inner plate, vent and siphon
port covers, and outer top cover plate closure welds of the GTCC
canister.

To ensure that the canister is adequately sealed in a redundant manner
and to assure that all radioactive materials are confined.

If the liquid penetrant test indicates that the weld is unacceptable:

a. The weld shall be repaired in accordance with approved
procedures.

b. The weld shall be re-examined in accordance with this operating
limit.

10.3.6 DSC Surface Contamination

Operating limits: The GTCC canister smearable surface contamination levels on

Applicability:

Objective:

Action:

the outer surface of the canister shall be less than 2200 dpm/100 cm?®
from beta and gamma emitting sources, and less than 220 dpm/100cm?
from alpha sources.

During GTCC waste loading operations.

To establish administrative controls to limit personnel exposure to As
Low As Reasonably Achievable (ALARA) and maintain the same
level of controls as the fuel canisters.

Decontaminate if required to establish surface contamination levels to
above limits.

10.3.7 ISFSI Security Area Dose Rate

ISFSI Security area dose rate limits described in Volume I remain in effect and will
not be exceeded. The Rancho Seco ISFSI outer security fence area boundary shall be
checked to verify that this operating limit has been met after the GTCC canister is
placed in storage.
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10.3.8 GTCC canister Inspection Following Cask Drop

Operating limits: The GTCC canister will be inspected for damage after any
transfer cask drop.

Applicability: During GTCC waste loading operations where the cask is involved in a
free fall drop.

Objective: To verify that the GTCC canister has not been detrimentally affected
from a free fall drop condition.

Action: If a free fall drop occurs, examine and evaluate the suitability of the
GTCC canister using the RSNGS corrective action program.

10.3.9 Post Fire Recovery Plan

Post fire recovery will not be altered from that described in Volume 1.

10.3.10 GTCC Canister Top End Dose Rates

Operating Limit: Dose rates at the following locations shall be limited to levels
which are less than or equal to:

a. 200 mrem/hr at top shield plug surface at centerline with water in
cavity.

b. 400 mrem/hr at top cover plate surface at centerline without water
in cavity.

Applicability: This operating limit applies to the GTCC canister.

Objective: The dose rate is limited to this value to maintain dose rates as low as
reasonably achievable during canister closure operations.

Action: If specified dose rates are exceeded, evaluate and correct the problem
using the RSNGS corrective action program.

10.3.11 HSM Dose Rates

Operating Limit: Dose rates at the following locations shall be limited to levels
which are less than or equal to:

a. 400 mrem/hr at 3 feet from the HSM surface.

b. 100 mrem/hr outside of HSM door on center line of GTCC
canister.
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c. 20 mrem/hr at end shield wall exterior.

Applicability: This operating limit is applicable to all HSMs, which contain a loaded
canister.

Objective: The dose rate is limited to this value to ensure that the cask (canister)
has not been inadvertently loaded and to maintain dose rates as low as
is reasonably achievable (ALARA) at locations on the HSMs where
verification is performed, and to reduce offsite exposures during
storage.

Action: If specified dose rates are exceeded, evaluate and correct the problem
using the RSNGS corrective action program.

10.3.12 Transfer Cask Dose Rates

Operating Limit: Dose rates from the transfer cask shall be limited to levels
which are less than or equal to:

a. 200 mrem/hr at 3 feet with water in the canister cavity.
b. 500 mrem/hr at 3 feet without water in the canister cavity.

Applicability: This operating limit is applicable to the transfer cask containing a
loaded canister.

Objective: The dose rate is limited to this value to ensure that the canister has not
been inadvertently loaded and to maintain dose rates as low as is
reasonably achievable during GTCC canister transfer operations.

Action: If specified dose rates are exceeded, evaluate and correct the problem
using the RSNGS corrective action program.
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11. QUALITY ASSURANCE

The Sacramento Municipal Utility District Quality Assurance Program is not altered or
modified for the GTCC canister. See Volume I Section 11 for a description of the quality
assurance (QA) program.
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1. INTRODUCTION AND GENERAL DESCRIPTION OF INSTALLATION

1.1 Introduction

Consistent with Rancho Seco PSDAR, the Independent Spent Fuel Storage Installation (ISFSI) is
intended to provide dry storage capacity for RSNGS spent fuel and Greater Than Class C (GTCC)
waste. This Appendix describes GTCC waste storage in Horizontal Storage Modules (HSMs) at the
Rancho Seco ISFSI. An overview of the ISFSI and the HSMs is provided in ISFSI FSAR Volumes I
and II.

The GTCC waste container will contain solid reactor-related waste only, consisting of activated reactor
vessel internals and other in-core instrumentation._A description and characterization of the GTCC
waste is provided in Section 7. There will be no liquid or process GTCC waste stored at the Rancho
Seco ISFSL

With the exception to lacking the anti-rotation key on the fuel DSCs, the external characteristics of the
GTCC canister are identical to those of the fuel canisters. To the extent possible, the same procedures
and individuals with the same training and qualifications as those used in spent fuel transfer operations
will be used. The organization, programs, and protective measures in place to ensure safe storage of
the spent nuclear fuel will remain in place to ensure continued safe storage of the fuel and the GTCC
waste.

Storage of GTCC waste at the Rancho Seco ISFSI will have no adverse affect on the safe storage of the
spent fuel and safe operation of the ISFSI. The storage of the GTCC waste will have no adverse affect
on public health and safety or the environment.

1.1.1 Principal Function of the Installation

In addition to the storage of spent fuel assemblies, the Rancho Seco ISFSI design provides temporary
dry storage for 100% of the RSNGS GTCC waste to facilitate decommissioning of the Reactor
Building. The ISFSI is designed for dry transfer operations. The GTCC waste will be stored at the
ISFSI until the Department of Energy (DOE) accepts the GTCC waste.

1.2 General Description of the Installation

A general description of the installation is provided in Section 1.2 of Volume I.

1.2.1 GTCC Waste Canister

The GTCC waste canister is a high integrity stainless steel, welded vessel that provides confinement of
radioactive materials, encapsulates the waste in an inert atmosphere, and provides biological shielding
(in the axial direction) during GTCC canister closure, transfer and storage. It provides full
canisterization for the GTCC waste prior to storage in the HSMs. The GTCC waste canister will be
stored within the ISFSI boundaries. The design requirements and design description for this canister is
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3.1.1.3 Radiological Characteristics

Radiological characterization of the reactor vessel and all vessel internals have been accomplished to
support the Rancho Seco decommissioning effort. The results of the characterization study are
provided in Reference 3.1.

3.1.2 General Operating Functions

The operating functions related to the GTCC canister is similar to that discussed in Volume 1,
Section 3 except that operations will be performed in the Reactor Building rather than the Spent Fuel
Building. Each aspect of radiation protection, containment, and heat rejection is accomplished
through passive means.

3.2 Structural and Mechanical Safety Criteria

The GTCC canister is a component that is classified as important to safety along with the other
components described in Section 3.2 of Volume 1.

3.2.1 Seismic Design

The GTCC canister has been analyzed for seismic loading equal to those ground accelerations
described in Volume I, Section 3.2.3 and was determined acceptable. Resulting stresses in the
GTCC shell assembly are bounded by the fuel canister stress results because the GTCC canister is
substantially more robust than the fuel canisters, and the total GTCC canister loaded weight is
bounded by that analyzed for the fuel canisters.

3.2.2 Load Combination Criteria

3.2.2.1 Horizontal Storage Module

The design approach, design criteria and loading combinations for the reinforced concrete HSM and
its canister support structure are discussed in Volume II, Section 3.2.5.

3.2.2.2 GTCC Waste Canister

The GTCC canister is designed to withstand the effects of the site characteristics and environmental
conditions associated with normal operation, maintenance, and testing of the ISFSI and to withstand
postulated off-normal and accident conditions. Environmental conditions are discussed in Section
3.2.5 of Volume L.
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7. RADIATION PROTECTION

7.1 Ensuring that Occupational Radiation Exposures Are As

Low As Is Reasonably Achievable (ALARA)

The policy and design considerations to maintain exposures ALARA are similar to those
discussed in Volume I Section 7.1.

7.2 Radiation Sources

7.2.1 Characterization of Sources

The GTCC radioactive material to be stored in the Rancho Seco ISFSI consists of the
RSNGS reactor vessel internal structural components such as baffles and formers, and cut-up
sections of incore detector tips. An activation and characterization analysis (Ref. 7.7.3) was
performed to determine the payload source term for the baffle plates and formers. The incore
detector tips were similarly determined from plant decommissioning studies. The source
term provided for the GTCC waste is listed in Table 7-1.

7.2.2 Airborne Radioactive Material Sources

The release of airborne radioactive material is not a credible event with the existing
design and procedures to be used. The GTCC waste handling and processing is
performed in the Reactor Building under a controlled and monitored environment.
The drying and sealing of the canister uses similar techniques as used for the fuel
canister to preclude airborne leakage. Specific steps used to preclude airborne
leakage in the transfer and storage phase are identical to those steps used in DSC
transfer operations discussed in Volume I Section 7.

73 Radiation Protection Design Features
7.3.1 Shielding

7.3.1.1 Radiation Shielding Design Features

Shielding design features of the HSMs and cask are discussed in Volume I, Section 7.3.1 and
in Volume III, Section 7.3.2.1, respectively. The shielding design features for the GTCC
canister is similar to the fuel canister described in Volume I Section 7.3. The outer
dimensions of the GTCC canister are identical to those of the fuel canisters. The GTCC
canister side wall is 1-1/4 inches thick and the top and bottom ends of the canister provide
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7.4 Estimated Onsite Collective Dose Assessment

7.4.1 Operational and Site Dose Assessment

Once the GTCC waste is segmented and staged, the expected cumulative exposure received
by operational personnel during the GTCC waste processing including basket insertion,
canister closure, transfer activities, and HSM storage are bounded by the existing design basis
for fuel loading operations. See Volume I Section 7 for operational and site dose
assessments. The activities, durations and personnel involved during those processes will be
nearly identical to those discussed for fuel canister operations.

7.5 Health Physics Program

The organization, equipment, facilities and procedures of the radiation protection program is
discussed in Volume I Section 7.5.

7.6 Estimated Offsite Collective Dose Assessment

7.6.1 Effluent and Environmental Monitoring Program

No effluents are released from the ISFSI during operation._Prior to transferring the loaded
GTCC canister to the ISFSI, the canister will be dried, backfilled with helium, and leak tested
to verify the integrity of the inner seal weld. There are no gaseous or liquid wastes generated
during storage of the GTCC waste. Effluents released during canister loading are treated
using existing RSNGS systems as described in Section 6. Since no effluents are released
from the Rancho Seco ISFSI site, no effluent monitoring program is required.
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Table 7-1

GTCC specified sources

Component | Weight | C-14 FE-55 |Co-60 | Ni-59 |Ni-63 |Nb-94 |Tc-99
(lbs) Curies | Curies | Curies | Curies | Curies | Curies | Curies

Baffles 1.8E+4 19.9 5370 | 36,200 | 99.9 | 14.100 | 0.358 | 0.083
Formers 6.18E+3 | 10.8 3,020 | 11,900 | 55.1 7,750 | 0.085 | 0.0103
SPND cans 600 |[0.00185| 1,000 | 4.060 9.62 1,160 0 0

| Total 24,780 30.7 9,390 | 52.160 | 164.6 | 23.010 | .443 | 0.0933
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94 Normal Operations

The preparation, review, approval, and adherence to procedures described in Volume I are
not altered by the GTCC canister loading or storage. The GTCC canister will be labeled with
a unique alpha-numeric designator. The alpha-numeric designator will be stamped into the
canister grapple ring using a low-stress die stamp. Also, The-the GTCC waste_(Incore
detector tips and activated metal) stored sithin the GTCC canister will be identified and
monitored_prior to placement within the GTCC canister, as described in Rancho Seco
procedures. The HSM storing the GTCC waste will also have a unique designation. Periodic
physical inventory requirements will be met by verifying that HSMs have not been tampered
with since the previous inventory._The dry inert internal environment, and external weather
protection from the HSM assures continued GTCC canister integrity while in storage.
AlsoAltheuch-notlicensedforstorase, the MP-187 cask remains available for GTCC

extraction and inspection should the need arise.

9.5 Emergency Planning

The Rancho Seco Emergency Plan is not altered by the addition of the GTCC canister in the
ISFSI. See Volume I for generic ISFSI emergency planning details.

9.6 Decommissioning Plan

The Rancho Seco Decommissioning Plan is not altered by the addition of the GTCC canister
in the ISFSI. See Volume I for generic ISFSI Decommissioning planning details. The loaded
DSCs, GTCC canister, and HSMs are the only components at the Rancho Seco ISFSI that
may need to be removed to complete radiological decommissioning. No other X
decommissioning activities are envisioned because of the absence of contaminated sources.
The base pad, security fence, lighting, and peripheral utility structures will in effect be
decommissioned when the last DSC, GTCC canister, HSM, and MP-187 cask are removed.
The non-contaminated components will be removed during ISFSI site restoration.
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10. GTCC canister Top End Dose Rates
11. HSM Dose Rates
12. Transfer Cask Dose Rates

A description of the bases for selecting the above conditions and characteristics are detailed
in the operating limits in Section 10.3.

The overall technical and operational considerations are to:

1. Assure proper internal canister atmosphere to promote heat transfer, and prevent
an uncontrolled release of radioactive material.

2. Assure that dose rates in areas where operators must work are as-low-as-
reasonably-achievable and that all relevant dose limits are met.

Through the analyses and evaluations, this SAR demonstrates that the above technical
conditions and characteristics are adequate and that no significant public or occupational
health and safety hazards exist.

10.3  Operating Control and Limit Specifications

The operating controls and limits applicable to the Rancho Seco ISFSI as documented in this
SAR to be implemented by the District are delineated in the following sections. Operating
controls and limits applicable to the Rancho Seco ISFSI HSMs are provided in Section 10.3
of Volume II.

10.3.1 GTCC waste identification

Operating limit: All GTCC waste inserted into the GTCC canister shall be
monitored and documented._All GTCC waste shall be incore detector
tips, or activated metal, no process waste shall be inserted into the
GTCC canister. |

Applicability: This is applicable to all GTCC waste identified in the segmentation
plan.

Objective: To ensure that GTCC waste removed from the Reactor vessel and
stored in the GTCC canister is monitored and documented_and that no
process waste in inserted.
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Action: Verify that GTCC waste packaged into the GTCC canister_is only
incore detector tips, and activated metal, and is documented prior to
performing closure operations.

10.3.2 GTCC canister Vacuum Pressure During Drying

Operating limits: GTCC vacuum pressure during drying shall be < 3 Torr. The
time at pressure shall not be less than 30 minutes.

Applicability: During GTCC waste loading operations.

Objective: To verify that residual moisture is minimized and within the same
limits as the fuel canisters.

Action: Establish the canister vacuum pressure within limits.

10.3.3 DSC Helium Backfill Pressure
Operating limits: GTCC canister helium backfill pressure shall be 0.5 to 2.5 psig.
Applicability: During GTCC waste loading operations.

Objective: To verify that the canister is maintained in an inert environment within
the same limits as the fuel canisters.

Action: Establish the canister helium backfill pressure to within limits.

10.3.4 DSC Helium Leakage Rate of Inner Seal Weld

Operating limits: GTCC canister helium leakage rate of inner seal weld shall be
< 107 std-cc/sec.

Applicability: During GTCC waste loading operations.

Objective: To verify that the canister inner seal weld integrity is maintained
within the same limits as the fuel canisters.

Action: Establish the canister inner seal weld leak rate within the specified
limit.
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