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INTRODUCTION

The U.S. Department of Energy (DOE) submitted a non-site-specific Centralized Interim Storage
Facility (CISF) Topical Safety Analysis Report (TSAR) (U.S. Department of Energy, 1997) on
May 1, 1997, to the U.S. Nuclear Regulatory Commission (NRC) for safety review with respect to
the requirements of 10 CFR Part 72 and other applicable NRC regulations. The DOE submitted
the CISF TSAR to the NRC with the intention that its review and evaluation by the NRC staff, ahead
of any site designation, will reduce the time required later for preparation of any license application
and reduce subsequent licensing risks related to design and safety considerations. The intention
of the DOE is also to seek the NRC issuance of a generic Safety Evaluation Report (SER) that can
be referenced by the DOE in any subsequent site-specific license for the construction and
operation of a CISF at a given site. However, based on the DOE decision not to include certain
non-site-specific information in this TSAR, the NRC has decided to issue an Assessment Report
(AR) instead of a SER.

This AR documents the NRC staff review of generic design, construction, operations, and
maintenance activities described in the TSAR for the proposed CISF. The NRC staff assessment
is based on the CISF meeting the applicable requirements of 10 CFR Part 72 for spent nuclear fuel
(SNF) storage and handling and 10 CFR Part 20 for radiation protection. No licensing
determinations have been made. In addition, the findings identified in each chapter are preliminary
and subject to further review when a complete application is submitted.

Since this review began, changes have been made to the NRC regulations and staff guidance for
review of dry cask storage systems. For example, a loss of confinement accident (considered in
the TSAR and in this report) is no longer considered a credible event. The complete application
should account for all changes to NRC guidance up to the time of the submittal.

The scope of the review is limited to the information provided in the CISF TSAR Revision 1
(U.S. Department of Energy, 1998a) that incorporates the DOE responses to the NRC request for
additional information (U.S. Department of Energy, 1998b), and the references cited. Because this
TSAR is not site-specific, a complete review addressing all the requirements of 10 CFR Parts 20
and 72 is not possible. Additional information that must be included in the site-specific Safety
Analysis Report (SAR) of the CISF is identified. The format of this AR has been arranged
according to the Standard Review Plan for Spent Fuel Dry Storage Facilities, NUREG-1567 (U.S.
Nuclear Regulatory Commission, 2000). In addition, two appendices have been added to this AR
summarizing the additional site-specific and cask-specific information, respectively, that must be
included in the site-specific CISF SAR as stated in each Chapter.

Cask-specific information is presented as stated in the DOE documents. Most of these casks were
not approved by NRC at the time of the submittals, and the licensing status of the casks continues
to evolve. In addition, the name and ownership of the casks in some cases has changed and may
change in the future. Therefore, new submittals must account for these changes.
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1 GENERAL DESCRIPTION

1.1 Review Objective

The objective for the review of this chapter is to ensure that the applicant has provided a
nonproprietary description of major components and operations adequate to familiarize reviewers
and other interested parties with the pertinent features of the Centralized Interim Storage Facility
(CISF) installation. Because the CISF Topical Safety Analysis Report (TSAR) was not site-specific
(U.S. Department of Energy, 1998), a complete review of the installation description was not
possible. It was assumed that compliance with appropriate regulations by any reference to
(i) cask-specific information would be evaluated in the cask vendor safety analysis report (SAR)
reviews, and (ii) site-specific information would be evaluated at a later time when the required
site-specific information will be available. Additional information that must be included in the
site-specific SAR of the CISF is identified.

1.2 Areas of Review

Following are the areas of review addressed in Section 1.4, Conduct of Review:

Introduction

General Description of the Centralized Interim Storage Facility Installation

General Systems Description

Identification of Agents and Contractors

Material Incorporated by Reference

1.3 Regulatory Requirements

This section identifies the portions of 10 CFR Part 72 relevant to the review areas addressed by

this chapter. The applicable regulatory requirements from 10 CFR Part 72 for the general
description are

. 72.22(a—C)
. 72.24(b), (f), and (1)
. 72.44

1.4 Conduct of Review

The CISF TSAR (U.S. Department of Energy, 1998) describes the design and operation of the
proposed U.S. Department of Energy (DOE), Office of Civilian Radioactive Waste Management
(OCRWM) CISF. The CISF provides a federal temporary storage facility for spent nuclear fuel
(SNF) under the oversight of the DOE. The CISF is designed as a stand-alone facility and consists
of a transfer facility, storage area, and support facilities. Information presented in Chapter 1,
Introduction and General Description of Installation, of the CISF TSAR (U.S. Department of Energy,
1998) and the references cited were reviewed under the general areas named in Section 1.2,
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General Description, of the CISF TSAR to ensure an adequate description of the CISF components
and operations was provided by the applicant.

1.4.1 Introduction

Review of Section 1.1, Introduction, of the CISF TSAR (U.S. Department of Energy, 1998) included
Section 1.1.1, CISF Functions, and Section 1.1.2, Schedule. The storage of SNF at the CISF is
based on the use of transportable storage casks (TSCs) and canister-based storage systems
certified, or to be certified, by the U.S. Nuclear Regulatory Commission (NRC) under separate
dockets. For developing bounding CISF design criteria, six cask systems have been selected as
the basis for CISF design. They are NUHOMS® MP187/Horizontal Storage Module (HSM) [Duall
Purpose Canister (DPC) System] (VECTRA Technologies, Inc., 1995), Holtec HI-STAR 100 (TSC)
system (Holtec International, 1994), Sierra TranStor™ System (DPC System) (Sierra Nuclear
Corporation, 1995), Westinghouse Large Multi-Purpose Canister (MPC) System (Westinghouse
Government and Environmental Services Co., 1996a), Westinghouse Small MPC System
(Westinghouse Government and Environmental Services Co., 1996b), and Nuclear Assurance
Corporation International Services, Inc. (NAC) Storage Transport Cask (STC) system (Nuclear
Assurance Corporation International Services, Inc., 1994). These cask systems are described in
the vendor SARs, and complete cask-specific information was not reiterated in the CISF TSAR.
Instead, reference was made to these vendor SARs. Consequently, cask-specific information was
not reviewed.

Only storage cask systems that have been licensed by the NRC will ultimately be used at the CISF
installation. Cask-specific information in this assessment report is presented as stated in the DOE
documents. Most of these casks were not approved by NRC at the time of the submittals, and the
licensing status of the casks continues to evolve. In addition, the name and/or ownership of some
the casks has changed and may change in the future. Therefore, new submittals must account
for these changes.

The proposed CISF design envisions that the SNF will arrive by rail car or heavy haul truck to the
CISF invarious transportation cask systems. After the appropriate security and receiptinspections,
the transporter carrying the cask will be taken into the transfer facility. The transportation cask will
be removed from its transporter and inspected and decontaminated if necessary. TSC systems
will then be transported to the storage area for interim storage.

Canister-based cask systems will require transfer of the SNF canister from the transportation cask
to the storage cask. These transfers will be performed in the transfer facility or the storage area,
depending on the cask system design. All transfer and handling activities will be accomplished in
a dry mode using cask vendor-supplied equipment and CISF structures, systems and components
(SSCs). The CISF design, as presented in the TSAR, does not employ an SNF pool or other bare
fuel handling capability. The CISF is designed for a nominal storage capacity of 40,000 metric tons
uranium (MTU) of SNF. The CISF is designed for a minimum service life of 40 yr with only routine
maintenance, but the NRC staff has evaluated the CISF for an expected licensing period of 20 yr.
License renewal will be considered by NRC subject to 10 CFR Part 72.

1.4.2 General Description of Centralized Interim Storage Facility Installation
Review of the general description of the CISF included the (i) summary of principal site

characteristics (Subsection 1.2.1, Location and Site Characteristics, of the CISF TSAR); (ii) a
general description of the installation (Subsection 1.2.3, Facility Descriptions, of the CISF TSAR);
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(i) a brief discussion of principal design criteria (Subsection 1.2.2, Principal Design Criteria, of the
TSAR); (iv) the nominal capacity of the installation (Subsection 1.2.4, Materials to be Stored, of the
CISF TSAR) and the characteristics of fuel to be stored; (v) waste products to be generated during
operations (Subsection 1.2.5, Waste Products Generated During Operations, of the CISF TSAR)
and drawings (Figures 1.2-1 and 1.2-2 of the CISF TSAR) showing the general layout of the
installation.

A location for the CISF has not been designated; however, the CISF is designed to be located in
one of the contiguous 48 United States as practical, using generic site design criteria. Once a site
for the CISF is selected, site investigation will be performed to quantify actual site characteristics.
If any of the generic site characteristics do not bound the actual site characteristics, then the
respective characteristics and associated design criteria will be revised, and changes to the design
and supporting analysis will be made as necessary.

The CISF principal design criteria are based on generic site characteristics, the design criteria
associated with the vendor systems, and specific facility design criteria. As much as practical, the
CISF is designed to accommodate each vendor system. The vendor systems need to be certified
by the NRC before use at the CISF. Once a site is designated, additional design analyses and
possible design modifications to the vendor systems or the CISF may be necessary to qualify a
particular cask system for use at the CISF.

Storage and handling systems will be designed to allow ready retrieval of SNF, and the
cask/canister handling systems will be designed in accordance with 10 CFR 72.128(a) to ensure
adequate safety under normal and accident conditions. The criteria for SNF cask systems are
given in Chapter 3, Principal Design Criteria, of the CISF TSAR.

The two major facilities at the CISF are the transfer facility and the storage area. The purpose of
the reinforced concrete transfer facility is to receive and prepare shipments of canistered SNF in
dual purpose cask/canister systems for storage. It will also retrieve SNF from storage and prepare
the systems for off-site shipment. The transfer facility is designed to withstand all normal, off-
normal and accident loads created by seismic activity, tornadoes, and other natural events.

As low as reasonably achievable (ALARA) principles will be incorporated to the maximum extent
practical throughout the design to reduce radiation exposure to facility personnel. Overhead bridge
cranes will be remotely operated from a crane operating room. Gantry-mounted robotic equipment
will be provided in the shipping and receiving area, and stationary-mounted robotic equipment will
be provided in the canister transfer area. The gantry-mounted robotic equipment will be controlled
from the crane operating room, and other robotic equipment will be remotely operated from
shielded rooms.

The storage area is a large area comprising concrete storage pads and storage casks. The
purpose of the storage area is to provide safe storage for SNF in the NRC-approved dry cask
systems. The storage area is designed to store 40,000 MTU of SNF in approximately 5,300-7,800
storage casks, depending on the vendor systems deployed, and is capable of withstanding normal,
off-normal and accident loads created by seismic activity, tornadoes, and other natural events. The
combination of fuels to be received will be determined by the transportation and storage systems
proposed to be used by the DOE in the site-specific CISF SAR and certified, or to be certified, by
the NRC under separate dockets.
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The remainder of the CISF will provide support functions such as fuel receipt, fuel inspection,
security, and fire protection.

The SNF to be received and stored at the CISF includes commercial light water reactor (LWR)
fuel—both pressurized water reactor (PWR) and boiling water reactor (BWR)—and possibly
noncommercial fuel. Only fuel delivered in NRC-approved cask/canister systems, however, will be
accepted at the CISF. Thus, the controls for limiting the types and forms of SNF received at the
CISF are the limitations placed on the cask systems by the NRC in the issuance of Certificates of
Compliance (CoCs) for those transport/storage systems.

Based on the CISF design, gaseous wastes will not be generated at the CISF; however, airborne
radioactive contamination may be generated in the transfer facility in the form of aerosols of
surface contamination from cask transfer operations. Potential sources of liquid radioactive wastes
may result from decontamination of transportation casks in the transfer facility decontamination
booth. Low volumes of solid radioactive wastes are expected from routine operations involving
contamination surveillance and decontamination activities. Potential liquid and solid waste streams
will be collected and temporarily stored on-site for processing and disposal by an on-site contractor.

143 General Systems Description

Review of this section included a general overview of the CISF including systems and intended
operations. These sections of the CISF TSAR included Section 1.3, General Description of
Systems and Operations, and Section 1.4, Analysis of Operations.

The important to safety design features at the CISF are the transfer facility structure, the two
overhead bridge cranes in the transfer facility, the transfer facility overhead rollup door (which is
designed to blow out in the event of a tornado due to air pressure differential), concrete storage
pads, and the fire protection program. Vendor-supplied important to safety design features include
the transportation casks, canisters, storage units, cask transporters, canister transfer mechanisms,
and other equipment as specified in the vendor SARs.

An ALARA evaluation has been performed and several dose reduction techniques are incorporated
into the design of the CISF, including the use of robotics, remote monitoring, and automatic
alignment devices. The goal of the CISF ALARA program is to reach an average dose of less than
1-rem/yr for the operations staff to ensure compliance with 10 CFR Part 20 limits and administrative
goals. To ensure compliance with 10 CFR 72.104(a) (dose rate to any real individual less than
25 mrem/yr) from 40,000 MTU of SNF in the storage area, the controlled area boundary is
conservatively located 2,300 ft from the storage array.

The preliminary hazards assessment has been performed by the DOE to systematically identify
potential radiological hazards to facility workers, the public, and the environment together with
evaluating the frequencies of occurrences and their potential consequences. Existing sources of
information were reviewed by the DOE, including the SARs for reference storage systems and
selected site-specific independent spent fuel storage installations (ISFSIs) (Virginia Electric and
Power Company, 1994; Public Service Company of Colorado, 1991; Duke Power Company, 1989;
Northern States Power Company, 1994; Sacramento Municipal Utility District, 1993; Portland
General Electric Company, 1996) licensed or under review by the NRC before the submittal of the
TSAR. These SARs provided substantial background regarding radiological hazards at
comparable facilities. Based on the preliminary and qualitative assessment of the frequencies and
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consequences of these events, certain events are selected and incorporated in the accident
analysis (Chapter 12, Accidents, of the CISF TSAR).

For most of the accidents analyzed, there are no radiological consequences produced as a direct
result of the event, and there are no impacts on important to safety design features. These
negligible consequences are attributed primarily to the use of NRC approved cask storage systems
and the satisfactory implementation of operating controls and limits. Recovery operations to
restore confinement, however, may involve some occupational exposure to personnel. However,
there are no credible accident scenarios for the CISF that will result in a loss of confinement or a
radiological release in excess of the radiological dose criterion of 10 CFR 72.106.

1.4.4 Identification of Agents and Contractors

Review of identification of agents and contractors (Section 1.5, ldentification of Agents and
Contractors, of the CISF TSAR) included identification of the organization with responsibilities for
design, construction, and operation of the proposed installations. The DOE is responsible for the
design, analysis, construction, and operation of the CISF, as well as for providing QA services.
Duke Engineering & Services, Inc., has the lead responsibility for the CISF design. The prime
agent for the construction and operation of the CISF will be determined after site selection and will
be identified in the license application (LA). The storage units that are used in the CISF are
designed and made by other organizations and will be purchased by the DOE. The storage unit
suppliers are responsible for storage unit construction, testing, and delivery to the site. The DOE
is responsible for confirming that vendor-supplied storage casks are within specification prior to use
at the CISF.

145 Material Incorporated by Reference

Review of material incorporated by reference included enumeration of all documents incorporated
in the CISF TSAR in a tabulated form. The CISF TSAR (Table 1.6-1) has incorporated SARs of
five cask systems by reference: (i) Safety Analysis Report for the NUHOMS® MP187 Multi-Purpose
Cask (VECTRA Technologies, Inc., 1995); (ii) Safety Analysis Report for Packaging for the Holtec
International Storage, Transport and Repository Cask System [HI-STAR 100 Cask System, (Holtec
International, 1994)]; (iii) Safety Analysis Report for the TranStor™ Shipping Cask System (Sierra
Nuclear Corporation, 1995); (iv) Safety Analysis Report for the Large On-site Transfer and On-site
Storage Segment—Westinghouse (Westinghouse Government and Environmental Services Co.,
1996a); and (v) Safety Analysis Report for the NAC Storable Transport Cask for use at an
Independent Spent-Fuel Storage Installation (Nuclear Assurance Corporation International
Services, Inc., 1994). Table 1.6-1 of the CISF TSAR, however, does not list the Safety Analysis
Report for the Small On-site Transfer and On-site Storage Segment—Westinghouse (Westinghouse
Government and Environmental Services Co., 1996b), and no details of the cask system have been
included in the CISF TSAR. Additionally, every chapter of the CISF TSAR included a reference
section that tabulated all documents referred to in that chapter.

1.5 Evaluation Findings

Based on a review of the information in the CISF TSAR and documents cited in the TSAR, the
following evaluation findings can be made about the CISF.
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151 Introduction

The NRC staff has reviewed the information presented in the Introduction section of the
CISF TSAR and it appears that the information satisfies the requirements for the
introduction to a non-site-specific CISF installation under 10 CFR 72.22, and 72.24. At this
time, however, it is not possible to evaluate all cask systems that may be handled at the
CISF throughout the life span of the facility. The CISF TSAR analyzes a wide range of
events for several types of cask systems currently in use and others under development.
From this evaluation and additional requirements identified elsewhere in the CISF TSAR,
a list of vendor interface requirements was developed and is provided in CISF TSAR
Section 3.3.7, Satisfaction of ALARA Goals.

The site-specific SAR must contain the following information, either directly or by reference to cask
SARs or CoCs, to satisfy the requirements of 10 CFR 72.22 and 72.24:

Cask-specific information is presented as stated in the DOE documents. Most of these
casks were not approved by NRC at the time of the submittals, and the licensing status of
the casks continues to evolve. In addition, the name and ownership of the casks in some
cases has changed and may change in the future. Therefore, new submittals must account
for these changes.

For each vendor cask system, appropriate information must be submitted to the NRC to
show that the cask design criteria envelope the site characteristics.

152 General Description of Centralized Interim Storage Facility Installation

The staff has reviewed the information presented in Section 1.2, General Description of
Installation, of the CISF TSAR and it appears that the information satisfies the requirements
for general description of the non-site-specific CISF installation under 10 CFR 72.24.

153 General Systems Description

The staff has reviewed the information presented in Section 1.3, General Description of
Systems and Operations, of the CISF TSAR and it appears that the information satisfies
the requirements for the general systems description of the non-site-specific CISF
installation under 10 CFR 72.22 and 72.24.

154 Identification of Agents and Contractors

The staff has reviewed the information presented in Section 1.5, Identification of Agents
and Contractors, of the CISF TSAR and found that the information does not satisfy the
requirements for identification of agents and contractor of the non-site-specific CISF
installation under 10 CFR 72.22 and 72.24.

The site-specific CISF SAR must provide the following information:

Identification of prime agent for construction and operation
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155 Material Incorporated by Reference

. The staff has reviewed the information presented in Section 1.6, Material Incorporated by
Reference, of the CISF TSAR and it appears that the information satisfies the requirements
for material identified by reference of the non-site-specific CISF installation under 10 CFR
72.44.

The site-specific CISF SAR must provide the following information, either directly or by reference
to the vendor SARs or CoCs, to satisfy the requirements of 10 CFR 72.44:

. Reference, in Table 1.6-1 of the TSAR, of the SAR for the Small On-site Transfer and On-
site Storage Segment—Westinghouse (Westinghouse Government and Environmental
Services Co., 1996b).
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2 SITE CHARACTERISTICS

2.1 Review Objective

The objective of the site characteristics review is to make three determinations. The firstis whether
the applicant has properly identified the external natural and human-induced phenomena for
inclusion in the design basis of the CISF and whether the design basis levels are adequate. The
second is whether the applicant has adequately characterized local land and water use and
population so that important individuals and populations likely to be affected can be identified. The
third is whether the applicant has adequately characterized the transport processes that could
move any released contamination from the facility to the maximally exposed individuals and
populations.

The results of this review determine the acceptability of site-derived design bases. The
determination of whether the design basis events were properly incorporated into the proposed
design is made in the design review sections of this AR (Chapter 5, Installation and Structural
Evaluations). The results also determine the location of maximally exposed individuals and
populations and the dilution/dispersion parameters to be used by the radiation protection reviewer
in determining the impacts of normal operations and accidents. Because the TSAR
(U.S. Department of Energy, 1998) was not site-specific, a complete review of the site
characteristics was not possible. Furthermore, it was assumed that compliance with appropriate
regulations by any reference to cask-specific information will be evaluated in the cask vendor SAR
reviews. Information that must be provided in the site-specific CISF SAR is identified.

2.2 Areas of Review

Following are the areas of review addressed in Section 2.4, Conduct of Review:
Geography and Demography

Site Location

Site Description

Population Distribution and Trends

Land and Water Use

Nearby Industrial, Transportation, and Military Facilities

Meteorology

Regional Climatology

Local Meteorology
On-site Meteorological Measurement Program
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Surface Hydrology

Hydrologic Description

Floods

Probable Maximum Flood on Streams and Rivers
Potential Dam Failures (Seismically Induced)
Probable Maximum Surge and Seiche Flooding
Probable Maximum Tsunami Flooding

Ice Flooding

Flood Protection Requirements

Environmental Acceptance of Effluents

Subsurface Hydrology
Geology and Seismology

Basic Geologic and Seismic Information
Vibratory Ground Motion

Surface Faulting

Stability of Subsurface Materials

Slope Stability

2.3 Regulatory Requirements

This section identifies the portions of 10 CFR Part 72 relevant to the review areas addressed by
this chapter. The applicable regulatory requirements from 10 CFR Part 72 for the site
characteristics evaluation are

. 72.24(a) . 72.98
. 72.90 . 72.100
. 72.92 . 72.102
. 72.94 . 72.122
. 72.96

The regulatory requirements given in 10 CFR 72.40(a)(2) are based on satisfying the requirements
of subsection E that includes 10 CFR 72.102. If the individual requirements are met, it can be
assumed that the requirements of 10 CFR 72.40(a)(2) are met.

2.4 Conduct of Review

Chapter 2, Site Characteristics, of the CISF TSAR describes the generic site characteristics and
has used this information in developing the non-site-specific design of the CISF. In the absence
of any site-specific information, the CISF design is based on site characteristics selected to bound
as much of the contiguous 48 United States as possible. Once a CISF site is selected, the actual
site characteristics and parameters will be determined for site-specific design. If itis demonstrated
that the generic site design criteria bound the site-specific values, the CISF design products may
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be used in the site-specific design. If any CISF design criterion does not conservatively bound the
actual site characteristics, the design criterion will be revised and the design will be changed as
necessary. The altered design will be verified, and the supporting analysis and changes will be
documented in the site-specific CISF SAR.

2.4.1 Geography and Demography

Review of Section 2.1, Geography and Demography of Site Selected, of the CISF TSAR included
site location, site description, population distribution and trends, and land and water use and was
carried out in accordance with NUREG-1567 (U.S. Nuclear Regulatory Commission, 2000).
Section 2.1 of the CISF TSAR does not contain any information on the geography and demography
of the site because the site for the CISF is yet to be selected. Section 10 CFR 72.106(b) requires
that compliance be assessed with respect to the maximum potential exposure to any individual
located on or beyond the nearest boundary of the controlled area. Compliance with this criterion
demonstrates the overall safety of the facility. Therefore, the demography is not critical for
consequence evaluation following an accident if it can be shown that the maximally exposed
individual will not receive a dose greater than 5 rem to the whole body or any organ from a design
basis accident. The site-specific environmental assessment, however, will evaluate the overall
risks to the population using the demographic information from the site-specific CISF SAR.

2.4.2 Nearby Industrial, Transportation, and Military Facilities

10 CFR 72.94 requires that the region be examined for manmade facilities that might endanger the
proposed CISF. Review of Section 2.2, Nearby Industrial, Transportation and Military Facilities,
of the CISF TSAR included the locations of nearby industrial, transportation, military, and nuclear
installations and their relationship with the CISF and was carried out in accordance with
NUREG-1567 (U.S. Nuclear Regulatory Commission, 2000). Section 2.2 does not provide any
site-specific information about nearby industrial, transportation, military, and nuclear fuel cycle
facilities. The DOE, however, has committed in this section of the CISF TSAR to assess the
hazards posed by nearby industrial, transportation, and military installations in the site-specific
submittal and to verify that the design criteria associated with those hazards will be bounded by
other design criteria. All facilities within a 5-mi radius and all relevant facilities at greater distances
should be considered. Hazards associated with nearby transportation routes, military and civilian
airports, aircraft (including helicopters) flying in the vicinity of the selected site through federal
airways and restricted airspaces, etc. should be analyzed in the site-specific CISF SAR, as
appropriate. Moreover, the CISF design has assumed no contribution from nearby uranium fuel
cycle operations. Consequently, the selected site should not be near (less than 5 mi) any uranium
fuel-cycle facility. Any uranium fuel-cycle facility outside the 5-mi radius that may pose any
potential hazards to the proposed CISF should be considered.

2.4.3 Meteorology
The following sections from the CISF TSAR were reviewed: Subsections 2.3.1, Regional
Climatology; 2.3.2, Local Meteorology; 2.3.3, On-site Meteorological Measurement Program; and

2.3.4, Diffusion Estimates. This review was conducted in accordance with NUREG-1567
(U.S. Nuclear Regulatory Commission, 2000).
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10 CFR 72.90 requires that the site characteristics affecting the safety of the proposed CISF must
be assessed. In the absence of any site-specific information, this non-site-specific TSAR has
provided bounding design criteria related to maximum and minimum temperatures, extreme winds,
tornadoes, hurricanes and tropical storms, precipitation, and snow and ice storms.

The design ambient temperature values are based on data from the American Society of Heating,
Refrigeration and Air Conditioning Engineers (ASHRAE) Handbook (American Society of Heating,
Refrigeration and Air Conditioning Engineers, 1993) and are expected to bound most potential
CISF sites in the 48 contiguous United States. The design wind speed (3 second gust, non-
tornado) bounds all of the 48 contiguous United States except the coastlines of the Gulf of Mexico,
the Atlantic Ocean, and most of Florida, based on the American National Standards Institute and
American Society of Civil Engineers (ANSI/ASCE) 7-95 Standard (American National Standards
Institute and American Society of Civil Engineers, 1995). The design maximum tornado wind
speed is based on a Category | tornado and bounds all potential CISF sites in the 48 contiguous
United States (U.S. Nuclear Regulatory Commission, 1974a). Based on data from the National
Oceanic and Atmospheric Administration, Hydrometerological Report No. 52 (National Weather
Service, 1982), the probable maximum precipitation (PMP) design values have been selected.
These values are supposed to bound most potential CISF sites in the 48 contiguous United States.
Based on ANSI/ASCE Standard 7-95, the design snow and ice load has been selected. Areas
northwest of the Great Lakes region and extreme northeast United States may exceed this value,
however. Because of the degree of local variability, ANSI/ASCE Standard 7-95 does not provide
values in certain parts of the United States, particularly in mountainous areas.

The CISF lightning protection system will be designed in accordance with the National Fire
Protection Association (NFPA) Code 780 (National Fire Protection Association, 1997). As this code
is not based on geographic location, this criterion will encompass all of the 48 contiguous United
States. Design of the final lightning protection system, however, will be site- and structure-specific.

This non-site-specific TSAR does not provide any information about local meteorology and on-site
meteorological measurement program. For the site-specific CISF SAR, existing National Weather
Service or best available data will be used to validate the bounding values used in the CISF TSAR
(U.S. Department of Energy, 1998). The site-specific CISF SAR should describe the on-site
meteorological measurement program if sufficient data are not available.

Assumptions regarding atmospheric diffusion to estimate the concentrations of gaseous
radionuclides at the site boundary following routine releases and accident releases given in the
CISF TSAR are based on NRC Regulatory Guide 1.4 (U.S. Nuclear Regulatory Commission,
1974b).

244 Surface Hydrology

Review of this section of the CISF TSAR included Subsections 2.4.1, Hydrologic Description; 2.4.2,
Floods; 2.4.3, Probable Maximum Flood on Streams and Rivers; 2.4.4, Potential Dam Failures
(Seismically Induced); 2.4.5, Probable Maximum Surge and Seiche Flooding; 2.4.6, Probable
Maximum Tsunami Flooding; 2.4.7, Ice Flooding; 2.4.8, Flooding Protection Requirements; and
2.4.9, Environmental Acceptance of Effluents. This review was conducted in accordance with
NUREG-1567 (U.S. Nuclear Regulatory Commission, 2000). As this is a non-site-specific TSAR,
no information is provided in these sections. The bounding assumptions regarding some of the site
characteristics are presented instead.
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The design of the CISF assumes that all SSCs important to safety will be located above the
probable maximum flood (PMF) level, as defined in ANSI/American Nuclear Society (ANS)
2.8-1992 (American National Standards Institute and American Nuclear Society, 1992). A detailed
flood analysis will be conducted following NRC Regulatory Guide 3.48 (U.S. Nuclear Regulatory
Commission, 1989) if the selected site is not clearly a flood-dry site. The site drainage facilities will
be designed to accommodate the PMP (Table 2.3-2 of the CISF TSAR) runoff and drainage without
flooding any SSCs important to safety.

2.4.5 Subsurface Hydrology

This section is not applicable to this non-site-specific CISF TSAR. Therefore, no information
pertaining to the subsurface hydrology of the CISF site has been provided in Subsection 2.4.5 of
the CISF TSAR.

2.4.6 Geology and Seismology

Review of this section of the CISF TSAR included Subsections 2.6.1, Basic Geology and Seismic
Information; 2.6.2, Vibratory Ground Motion; 2.6.3, Surface Faulting; 2.6.4, Stability of Subsurface
Materials; 2.6.5, Slope Stability; and 2.6.6, Volcanism. This review was conducted in accordance
with NUREG-1567 (U.S. Nuclear Regulatory Commission, 2000).

This non-site-specific TSAR does not provide information about the basic geology, seismic
potential, data on epicenters of historical earthquakes and nearby capable faults. The current non-
site-specific design of the CISF assumes that all SSCs important to safety will be located at an
appropriate distance from any capable fault, as defined in 10 CFR Part 100, Appendix A 1V(b)(4).
Additionally, the DOE committed, in response to Request for Additional Information (RAI) 2-2, to
investigate all capable faults as a part of the site investigation after the site is selected. Avoidance
of the faults will be the preferred approach for the CISF siting. With this assumption, the CISF
design presented in this TSAR is based on a design earthquake (DE) having a peak horizontal
acceleration of 0.75 g applied at the structure foundation.

The CISF TSAR indicates that 0.75 g peak horizontal acceleration will bound the peak horizontal
acceleration values at most sites in the 48 contiguous United States, evaluated at a mean annual
probability of 1 x 10 or higher, except some sites in the western United States. This generic DE
value bounds the 0.25 g DE value appropriate for most sites east of the Rocky Mountain Front, as
defined in 10 CFR 72.102(a)(2). The DOE, however, needs to demonstrate that a peak horizontal
acceleration of 0.75 g will bound the estimated peak horizontal acceleration at the selected site
following the procedures outlined in 10 CFR Part 100, Appendix A, if the selected site is west of
the Rocky Mountain Front (west of approximately 104°W longitude) and in other areas of known
potential activity (including but not limited to the regions around New Madrid, Missouri; Charleston,
South Carolina; and Attica, New York).

The CISF TSAR assumes a flat site for CISF design. Consequently, there is no discussion of
stability of the slopes. The generic CISF design also assumes there are no nearby volcanic centers
capable of impacting the CISF through explosive forces, lava flow, or ash fall. Consequently, no
ash fall criteria are specified for the generic CISF design. Response to RAI 2-3 commits that the
DOE will conduct site-specific investigations, once a site is selected, to determine if significant ash
fall from volcanic eruptions is a credible loading condition.
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2.5 Evaluation Findings

Based on the review of the information presented in Chapter 2, Site Characteristics, of the CISF
TSAR, the following evaluation findings can be made about the TSAR.

251 Geography and Demography

. The staff has reviewed the information presented in Section 2.1, Geography and
Demography of Site Selected, of the CISF TSAR and it appears that the information
satisfies the requirements for the general description of geography and demography for this
non-site-specific CISF.

The site-specific CISF SAR must provide the following information to demonstrate compliance with
10 CFR 72.24, 72.90, 72.94, 72.96, 72.98, 72.100, and 72.122:

. Information on site location, including site host state and county; site latitude, longitude, and
Universal Mercator coordinates; and map and aerial photographs with radial coverage
extending a minimum of 8 km (5 mi) from the site

. A detailed site description indicating the site boundary and the controlled area, controlled
area access points, and the distances from the boundary to significant features of the
installation

. Topographic maps showing the site topography and surface drainage patterns, as well as
roads, railroads, transmission lines, wet lands, and surface water bodies of the site

. A description of the vegetative cover and surface soil characteristics

. Demographic information, such as current population data and projections

. A sector map of population dividing the area within an 8-km radius of the site by concentric

circles with radii of 1.5, 3.0, 5.0, 6.5, and 8.0 km and by 22.5-degree segments, each
segment centered on one of the 16 compass points

. Population data overlaid on a base map showing the nearby cities or towns
. Maximally exposed individual(s) identified including the rationale for selection
. A description of the land and water use within an 8-km radius from the site
252 Nearby Industrial, Transportation, and Military Facilities
. The staff has reviewed the information presented in Section 2.2, Nearby Industrial,

Transportation, and Military Facilities, of the CISF TSAR and it appears that the information
satisfies the requirements for the general description of nearby industrial, transportation,
and military facilities for this non-site-specific CISF.
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The site-specific CISF SAR must provide the following information to demonstrate compliance with
10 CFR 72.24, 72.90, 72.94, 72.96, 72.98, 72.100, and 72.122:

A detailed description of industrial, transportation, and military installations within the 8-km
radius from the selected site, and all relevant facilities at greater distances should be
included

A description of the products or materials produced, stored, or transported at each facility
should be described along with any potential hazards to the CISF from activities or
materials at the facilities

Confirmation that there will not be a uranium fuel cycle operation near the site selected for
the CISF installation so as to pose any potential hazards to the proposed CISF as the CISF
design assumed no nearby fuel cycle operations.

253 Meteorology
The staff has reviewed the information presented in Section 2.3, Meteorology, of the CISF

TSAR and it appears that the information satisfies the requirements for the general
description of both regional and local meteorology for this non-site-specific CISF.

The site-specific CISF SAR must provide the following information to demonstrate compliance with
10 CFR 72.24, 72.90, 72.92, 72.98, and 72.122:

Summarized data on temperature, wind speed and direction, and relative humidity collected
on-site as well as at nearby weather stations

One topographic map showing the detailed topographic features, as maodified by the facility,
within an 8-km radius

Another topographic map showing profiles of maximum elevation over distance from the
center of the installation out to 16 km for each of the 22.5-degree compass-point sectors

Descriptions of the on-site measurements made, locations and elevations of the
measurements, instruments used, instrument performance specifications, calibration and
maintenance procedures, and data analysis procedures

254 Surface Hydrology
The staff has reviewed the information presented in Section 2.4, Surface Hydrology, of the

CISF TSAR and it appears that the information satisfies the requirements for the general
description of the surface hydrology for this non-site-specific CISF.

The site-specific CISF SAR must contain the following information to demonstrate compliance with
10 CFR 72.24, 72.90, 72.92, 72.98, and 72.122:

Characterization of the surface hydrological features of the region, area, and site including
location, size, and hydrological characteristics of all streams, rivers, lakes, adjacent shore
regions, and any proposed changes to site drainage features, identification of the sources
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of the hydrological information, types of data collected, and methods and frequency of
collection

Identification of the structures important to safety and equipment and systems that may be
affected by hydrologic features

A description of surface waters that could potentially be affected by normal or accidental
effluents from the site and list of population groups that use such surface waters as potable
water supply, as well as the size of these population groups, location, and water-use rates

An adequate supporting documentation to claim the selected site is flood-dry, as indicated
in ANSI/ANS 2.8-1992, taking into account PMF on adjacent streams and rivers

A discussion of the effects of potential seismically induced dam failures on water levels of
streams and rivers if potential dam failures are necessary to identify flood design bases

A description of potential risks of inundation from surge and seiche flooding (including the
frequency and magnitudes of potential causes, wave runup, erosion, and sedimentation)
and any site facilities designed to guard against these processes

An analysis of the potential hazards posed by tsunami if the selected site abuts a coastal
area

An analysis of the potential hazard caused by ice-jam flooding, a description of the history
and location of ice-generating mechanisms, and any facility structures designed to protect
against flooding from ice jams

A description of the ability of the surface and groundwater environment to disperse, dilute,
or concentrate normal and inadvertent liquid releases of radioactive effluents for the full
range of anticipated operating conditions, including accident scenarios.

255 Subsurface Hydrology
There is no information on subsurface hydrology of the site presented in Section 2.5,

Subsurface Hydrology, of the CISF TSAR as no general description can be provided in this
non-site-specific CISF.

The site-specific CISF SAR must provide the following information to demonstrate compliance with
10 CFR 72.24, 72.98, and 72.122:

A description of the groundwater aquifer(s) beneath the site, the associated hydrological
units, and their recharges and discharges

A description of the results of a survey of groundwater users, well locations, source
aquifers, water uses, static water levels, pumping rates, and drawdowns

A water table contour map showing surface water bodies, recharge and discharge areas,
and locations of monitoring wells to detect leakage from storage structures
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Information on monitoring wells including well head elevation, screened interval, installation
methods, and representative hydrochemical analyses

Adiscussion of the results of an analysis bounding the potential groundwater contamination
from site operations

2.5.6 Geology and Seismology
The staff has reviewed the information presented in Section 2.6, Geology and Seismology,

of the CISF TSAR and it appears that the information satisfies the requirements for the
general description of geology and seismology for this non-site-specific CISF.

The site-specific CISF SAR must provide the following information to demonstrate compliance with
10 CFR 72.24, 72.90, 72.92, 72.98, 72.102, and 72.122:

Geologic history of the area describing its lithologic, stratigraphic, and structural conditions
A large-scale map of the site showing surface geology and the location of major facilities
Stratigraphic columns and cross sections of the site

Planar and linear features such as folds, faults, synclines, anticlines, basins, and domes
identified on a geologic map showing bedrock surface contours

A description of the site morphology including areas of potential landslide or subsidence
along with a topographic map showing geomorphic features and principal site facilities

A small-scale map showing major features of the installation and the locations of all
borings, trenches, and excavations with small-scale cross sections illustrating relationships
among major foundations and subsurface materials, structures, and the water table

Any physical evidence of behavior of surficial site materials during previous earthquakes
Maps showing all potentially significant faults or parts of faults within 161 km of the site and
epicenters of historical earthquakes with all capable faults (as defined in 10 CFR Part 100,
Appendix A) identified

A description of any mapped faults 300 m or longer within an 8-km area of the site

A description of the stability of the rock (defined as having a shear velocity of at
least 1,166 m/s) and soil beneath the foundations of the CISF structures

A description of the geologic features, such as areas of potential uplift or collapse, or zones
of deformation, alteration, structural weakness, or irregular weathering

A description of the static and dynamic engineering properties of the materials underlying
the site, as well as physical properties of foundation materials
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A plot plan showing the locations of all borings, trenches, seismic lines, piezometers,
geologic cross sections, and excavations with all CISF structures superimposed

Plans and profiles of any excavation and backfill with compaction criteria

A description of the water table history and anticipated groundwater conditions beneath the
site during CISF construction and operation

An analysis of rock and soil responses to dynamic loading along with estimation
calculations of the liquefaction potential and safety factors

A contour map to demonstrate that the selected site is flat without potential for slope
stability problems

A discussion of the potential effects of erosion and deposition
A detailed discussion of potential hazards to the site from nearby volcanoes
A description of any dissolution feature or karst deposit

The 0.75-g peak horizontal acceleration should be the upper bounding value for the
selected site. If the predicted value exceeds this limit, all analyses of the CISF installation,
including storage and transportation casks affected by the acceleration, should be carried
out to demonstrate safety of the installation.

The selected site should be sufficiently away from any capable fault, as defined in
10 CFR Part 100, Appendix A IV(b)(4), so that the near-surface tectonic deformation is
within the range analyzed for the SSCs important to safety.

Demonstration that the slope of the selected site does not create any issues related to
instability of slopes or water channel formation. Alternatively, slope stability, water channel
formation, and other related issues must be analyzed.

If the site is located in an active volcanic region, the site-specific investigations should be
performed once the site for the CISF is selected to determine whether significant ash fall
from volcanic eruptions is a credible loading condition. The selected site should be at
sufficient distance from any potential volcanic center so that ash fall load can be eliminated
from license consideration or the design of the CISF should include volcanic ash loads.

The site-specific CISF SAR must provide the following information, either directly or by reference,
to vendor SARs or CoCs:

Confirmation that the stability evaluations for the specific cask systems identified for use
at the CISF in the site-specific CISF SAR account for the peak earthquake horizontal
acceleration.
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3 OPERATION SYSTEMS

3.1 Review Objective

The objective of the review of the Operation Systems chapter is to evaluate, for clarity and
completeness, the description of all operations, including systems, equipment, and instrumentation,
particularly as they relate to handling and storage of SNF, confinement of nuclear material, and
management of expected and potential radiological dose. The review also evaluated whether
sufficient detail is provided to ensure that reviewers understand the operations and the operations
effects on the design evaluations. Evaluations of features required to maintain the installation in
a safe condition are performed in the appropriate technical sections. Because the TSAR
(U.S. Department of Energy, 1998a) was not site-specific, a complete review of all operation
systems of the CISF installation was not possible. It was assumed that compliance with

appropriate regulations by any reference to cask-specific information will be evaluated in the cask
vendor SAR reviews.

3.2 Areas of Review

The following areas of review are addressed in Section 3.4, Conduct of Review:
Operation Description

Spent Nuclear Fuel Handling Systems
Other Operating Systems

Operation Support Systems

Control Room and Control Area
Analytical Sampling

Shipping Cask Repair and Maintenance
Pool and Pool Facility Systems

3.3 Regulatory Requirements

This section identifies the portions of 10 CFR Part 72 relevant to the review areas addressed by
this chapter. The applicable regulatory requirements from 10 CFR Part 72 for Operation Systems
are

. 72.11(a) . 72.122(f), (9), (h)(1 and 3-5), and (i)—(I)
. 72.24(b), (e), (f), and (1) . 72.124(a)

. 72.26 . 72.126

. 72.40(a)(5 and 13) . 72.128

. 72.44(c)(1-4) . 72.150

. 72.104(b) and (c) . 72.166
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3.4 Conduct of Review

The review of Operation Systems was accomplished using the guidelines of NUREG-1536
(U.S. Nuclear Regulatory Commission, 1997), NUREG-1567 (U.S. Nuclear Regulatory
Commission, 2000), and Regulatory Guide 3.48 (U.S. Nuclear Regulatory Commission, 1989).
Information provided in Chapters 3, Principal Design Criteria; 4, Operating Systems; 5, Operating
Procedures; 6, Waste Confinement and Management; 9, Radiation Protection; 13, Conduct of
Operations; and 14, Technical Specifications, of the CISF TSAR (U.S. Department of Energy,
1998a), responses to RAIs (U.S. Department of Energy, 1998b), and documents cited in the TSAR
were considered in the review.

34.1 Operation Description

The staff has reviewed the proposed operation descriptions provided in Sections 4.1, Installation
Design; 5.1, Description of Operations; and 5.2, Identification of Subjects for Safety Analysis, of
the CISF TSAR (U.S. Department of Energy, 1998a). Supporting documentation presented in
Chapters 3, Principal Design Criteria; 4, Operating Systems; 6, Waste Confinement and
Management; 13, Conduct of Operations; and 14, Technical Specifications, of the CISF TSAR and
the responses to RAIs (U.S. Department of Energy. 1998b) were taken into consideration as well.
The operation description of the operating system was reviewed for conformance with regulations
described in 10 CFR 72.11(a); 72.24(b), (e), (f), and (l); 72.26; 72.40(a)(5 and 13); 72.44(c)(1-4);
72.104(b) and (c); 72.122(f), (9), (h)(1 and 3-5), and (i)—(I); 72.124(a); 72.126; 72.128; and 72.150.

Section 4.1, Installation Design, of the CISF TSAR (U.S. Department of Energy, 1998a) provides
a description of the CISF layout and the major buildings, structures, and SNF storage areas
(see Figure 3-1). The major functions to be performed at the CISF during the operational period
are also identified. The layout of the CISF installation will be based on the generic site
characteristics presented in Chapter 2, Site Characteristics, of the CISF TSAR, which are intended
to envelop as much of the 48 contiguous United States as is practical. The principal CISF
installation features that were summarily described included (i) site boundary, (ii) controlled area,
(iif) controlled access area, (iv) switchyard, (v) security complex, (vi) main gatehouse, (vii) water
utilities and fire protection, (viii) concrete cask staging area, (ix) receiving gatehouse, (x) on-site
receiving area, (xi) inspection gatehouse, (xii) transporter wash-down station, (xiii) transportation
cask queuing areas, (xiv) transfer facility, (xv) off-normal holding area, (xvi) storage area and
concrete storage pads, (xvii) communications and alarms, (xviii) storage tanks, and (xix) temporary
facilities. No stacks will be used at the CISF. The exhaust vent for the transfer facility ventilation
system will be located on the side of the transfer facility building.

The CISF site boundary will encompass approximately 1,200 acres and will be owned by the DOE.
The buildings and structures for the CISF installation will be located near the center of the site.

The controlled area is the area within the site boundary that DOE has the authority to determine
all activities, including exclusion or removal of personnel and property.
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The intention of the controlled access area is to protect individuals from exposure to radiation and
radioactive materials. All personnel entering the controlled access area will be trained in
radiological safety or escorted by someone trained in radiological safety.

The CISF switchyard will be used to distribute electrical power to the various CISF buildings and
structures. A single transmission line from the local utility grid will supply the electrical power to
the main switchyard transformer via a circuit breaker and associated disconnect switches.

The main operation center for the CISF site security personnel will be the security complex. The
security complex will be the staging area for the site emergency vehicles and will be where site
access for CISF personnel, visitors, and vehicles will be primarily controlled.

The main gatehouse, located at the control area boundary, will be used to control personnel and
vehicular access to the CISF.

Potable water, fire protection, sewer, and wastewater systems will be supported by the CISF water
utilities. The potable water system will be comprised of a yard well house, underground piping, a
submersible well pump, and a groundwater storage tank. The dedicated CISF fire protection
system distributes water to the automatic sprinkler systems, interior standpipe systems for building
fire protection, and fire hydrants located throughout the CISF site by way of redundant 150,000-gal.
water storage tanks, a pumphouse with redundant pumps, and a looped underground piping
distribution system.

The concrete cask staging area will be used to receive and store empty SNF storage casks prior
to their use.

After gaining access to the CISF installation through the receiving gatehouse, SNF deliveries may
have to wait in the on-site receiving area until the inspection gatehouse is cleared of earlier
shipments. The receiving gatehouse will only be manned when deliveries are expected.

The inspection gatehouse will be located outside of the controlled access area. The inspection
gatehouse is the area allocated for receiving and inspecting SNF shipments arriving at the CISF
installation by heavy haul truck or rail. The inspection gatehouse will also be used for performing
final clearance operations for off-site shipments. Motorized rolling gateways for the road and rail
penetrations control access to the inspection gatehouse area.

After passing through the inspection gatehouse, incoming SNF shipments will proceed to the
transporter wash-down station to remove road dirt from the transporters and transportation casks.
The intent of the transporter wash-down station is to maintain cleanliness in the transfer facility
building and support security inspections.

The transportation cask queuing areas will be designed to accommodate 10 rail cars and 10 heavy
haul truck transporters simultaneously. The queuing area will be a restricted area whenever a
loaded cask is present. The cask queuing area is to be located a distance of at least 200 ft from
the CISF unrestricted area.

Except for the three cases discussed in Subsection 3.4.2, Spent Nuclear Fuel Handling Systems,
of this AR, the transfer facility building will be where the CISF canister transfer operations will take
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place. Section 5.1, Description of Operations, of the CISF TSAR (U.S. Department of Energy,
1998a) presented detailed operational flowsheets for the normal handling of the various vendor
cask systems that may be used at the CISF. The specific vendor cask systems considered in the
CISF TSAR were the (i) VECTRA NUHOMS®-MP187/HSM System (VECTRA Technologies, Inc.
1995), (ii) Holtec HI-STAR 100 System (Holtec International, 1994), (iii) Sierra TranStor™ System
(Sierra Nuclear Corporation, 1995) (iv) Westinghouse Large MPC System (Westinghouse
Government and Environmental Services Co., 1996a), (v) Westinghouse Small MPC System
(Westinghouse Government and Environmental Services Co., 1996b), and (vi) NAC STC System
(Nuclear Assurance Corporation International Services, Inc., 1994). The flowsheets conveyed the
operational steps to be performed for the receipt, handling, transfer, and storage of the SNF for
each of the vendor cask systems. See Subsection 3.4.2, Spent Nuclear Fuel Handling Systems,
of this AR for an evaluation of the SNF canister transfer operating systems. Cask-specific
information is presented as stated in the DOE documents. Most of these casks were not approved
by NRC at the time of the submittals, and the licensing status of the casks continues to evolve. In
addition, the name and ownership of the casks in some cases has changed and may change in the
future. Therefore, new submittals must account for these changes.

The transfer facility building will be fully enclosed with a slab-on-grade floor. The building will be
constructed of reinforced concrete that will be designed to withstand seismic and tornado loadings.
The building has an open interior with partial-height interior concrete walls separating the three
operational areas (i.e., the shipping and receiving area, canister transfer area, and the site
transporter area). Two 225-ton overhead bridge cranes travel the length of the transfer facility
building to handle the transportation and storage casks. These bridge cranes will be designed to
accommodate seismic forces while fully loaded. A personnel support building will be attached to
the transfer facility building. The personnel support building houses personnel locker rooms,
electrical and mechanical component equipment storage rooms, the cask monitoring room (which
includes computers and instrumentation for monitoring the cask temperatures and seal pressures),
and radiation protection facilities. The radiation protection facilities includes offices, a counting
laboratory, radiation protection equipment storage room, and a personnel dosimetry issue room.

The SNF received at the CISF will ultimately be stored in the storage area, unless various limiting
conditions for operation (LCOs) described in Section 14.2, Limiting Conditions for Operation, of the
CISF TSAR are not met. The specific LCOs of concern are the 10 mrem/hr radiation dose rate limit
at 2 m from any vertical surface and the maximum removable surface contamination limits of
30,000 dpm/100 cm? gamma-beta and 3,000 dpm/100 cm? alpha. These particular LCOs are
applicable to all of the various storage systems proposed for use at the CISF installation. The
radiation dose rate and removable surface contamination will be measured prior to placement of
the system into the storage area. The system will be moved to the off-normal holding area if these
LCO limits are exceeded. The corrective actions to be taken will be determined after an evaluation
of the potential causes for the LCO noncompliance has been completed. However, specific
procedures need to be developed to address all credible scenarios, and provided as part of the
site-specific CISF SAR.

The storage area has been sized to accommodate 40,000 MTU of SNF. A minimum 200-ft buffer
will be provided between the unrestricted area and the closest cask storage. A minimum 2,300-ft
distance will be provided from the site boundary to the stored fuel. It is not clear, however, if the
off-normal holding area meets this criterion (see Figure 3-1). In addition, the storage capacity and
design specifications of the off-normal holding area were not provided. The number of individual
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casks and cask transporters (both rail and heavy haul truck types) should be considered when
estimating the storage capacity of the off-normal holding area. Note that, according to the
operation flowsheets provided in Section 5.1, Description of Operations, of the CISF TSAR,
transportation casks that do not meet performance requirements, as determined by tests performed
immediately after arriving at the transfer facility building, will be reloaded on their transporter and
moved to the off-normal holding area. Storage casks that do not meet performance requirements,
as determined immediately after the canister transfer process, will be taken to the off-normal
holding area as an individual unit using the site transporter. And, lastly, the CISF TSAR does not
indicate that provisions have been made to monitor the outlet ventilation port temperatures or inter
lid pressures, as appropriate for the different cask systems, after the off-normal casks have been
placed in the off-normal holding area.

There are four communication systems that will be used at the CISF installation. These are the
telephone system, public address system, alarms, and two-way radios.

The CISF TSAR indicated that chemical storage tanks are not expected to be needed. Two diesel
fuel storage tanks will be used to store fuel for the emergency generators, however. One of these
tanks will be located in the security complex and will supply fuel to the emergency generator for the
security system. The other diesel fuel tank will supply fuel to the emergency fire pump generator
and will be located in the fire protection pump building. Other storage tanks to be used at the CISF
installation include the transfer facility radioactive waste water tank, transfer facility conventional
waste water tank, washwater storage tank, transporter wash-down holdup tank, redundant fire
protection water storage tanks, and separate septic tanks for the transfer facility and security
complex buildings respectively.

Temporary site facilities will be provided at the CISF installation for office space, warehouses,
maintenance and storage areas, space for the cask vendors, and other similar CISF functions. It
needs to be clarified that cask maintenance and repair will not be performed in the CISF temporary
facilities.

According to Section 3.6, Performance Requirements, of the CISF TSAR, the CISF installation will
be capable of receiving SNF, in terms of MTU/yr, at the rates conveyed in Table 3-1. Table 3-2
delineates the SNF receipt rate capability of the CISF installation in terms of cask type and number
of casks/yr. Note that the projected number of casks/yr SNF receipt rate was not provided beyond
the first two years of operation. Moreover, no information has been given in the CISF TSAR
conveying estimates of the time required to completely process incoming SNF shipments (i.e., from
the time it arrives at the installation to the time it can be placed on the storage pad). This concern
is primarily directed towards the extensive number of individual operations that must be performed
to complete the Westinghouse Small/Large MPC and Sierra TranStor™ canister transfer procedures
(see Subsection 3.4.2, Spent Nuclear Fuel Handling Systems, of this AR). In addition, the number
of canister transfer operations that can be handled concurrently within the transfer facility building
appears to be inherently limited to the number of overhead bridge cranes. The ability of the CISF
installation design to meet cask throughput projections cannot be determined without SNF
processing time estimates and consideration of the number of available overhead bridge cranes.
To enable monitoring of the storage cask temperatures, as required by the VECTRA NUHOMS®-
MP187/HSM, Westinghouse Small/Large MPC, and Sierra TranStor™ storage cask vendor
specifications, temperature sensors will be installed at the ventilation outlet ports of these casks.
The installation of the temperature sensors will be performed after the casks have been placed in
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the CISF storage area. If the cask temperature monitors are inoperable, alternate means will have
to be used to obtain the temperature measurements or visual inspections will have to be performed,
per the vendor requirements, until the storage unit temperature monitors are returned to service.
The temperature monitor station, located in the cask monitor room of the personnel building, is to
be checked daily. If the vendor technical specifications for a given storage cask cooling air
temperature rise is exceeded, the operator will perform the actions required in the vendor technical
specifications.

The NAC STC System requires the installation of a cask inter lid pressure monitoring system with
a concomitant remote alarm capability. This monitoring and alarm system will be installed after the
cask has been moved to the CISF storage area. None of the other proposed storage cask systems
require pressure monitoring systems. The pressure monitor station will be located adjacent to the
temperature monitor station, located in the cask monitor room of the personnel building, and will
also be checked daily. If a storage cask inter lid pressure monitor and remote alarm are
inoperable, pressure measurements will be taken manually according to the vendor’s schedule until
the pressure monitoring system is repaired. If the inter lid pressure exceeds allowable limits, the
operator will perform the actions required by the vendor specifications.

The Holtec HI-STAR 100 storage cask does not require temperature or pressure monitoring
Sensors.

Section 5.2, Identification of Subjects for Safety Analysis, of the CISF TSAR presented the hazard
identification process used to identify the design basis events (DBEs) considered in the
development of the CISF installation design. The development of these DBEs included (i) a
Preliminary Hazards Assessment (PHA); (ii) DBEs evaluated by the individual cask vendors; and
(i) DBEs associated with LWR SNF dry storage facilities previously identified in industry,
regulatory documents, and commercial storage system SARs (see Table 5.2-1 of the CISF TSAR).
A comprehensive list of potential DBEs applicable to the CISF installation was generated. The
DBEs considered in the CISF TSAR can be found in Table 3-3. The DBEs identified in Table 3-3
could not be screened out using the process recommended by the Probabilistic Risk Assessment
Guide, NUREG/CR-2300 (U.S. Nuclear Regulatory Commission, 1983), or did not require site-
specific information to address them. An evaluation of the defense-in-depth features of the CISF
installation designed to mitigate the consequences of the DBEs listed in Table 3-3 can be found
in Chapter 15, Accident Analysis, of this AR.

A testing and maintenance program for various facets of the CISF installation has yet to be
established (see Subsections 14.5.8.2.10, Equipment Maintenance Program, and 14.5.8.2.14,
Testing and Maintenance Programs, of the CISF TSAR).

3.4.2 Spent Nuclear Fuel Handling Systems

The staff has reviewed the proposed SNF handling systems provided in Section 4.2, Spent Fuel
Handling Systems, of the CISF TSAR (U.S. Department of Energy, 1998a). Supporting
documentation presented in Chapters 3, Principal Design Criteria; 4, Operating Systems; 6, Waste
Confinement and Management; 13; Conduct of Operations; and 14, Technical Specifications, of
the CISF TSAR and the responses to RAIs (U.S. Department of Energy, 1998b) were taken into
consideration as well. The description of the SNF handling systems was reviewed for conformance
with regulations described in 10 CFR 72.11(a); 72.24(b), (e), (f), and (I); 72.26; 72.40(a)(5 and 13);
72.44(c)(1, 2, and 4); 72.104(b) and (c); 72.122(f) and (g); 72.124(a); 72.126; 72.128(a); 72.150,
and 72.166.
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Figure 3-1. Centralized Interim Storage Facility (CISF) site plan (based on Figure 4.1-1 of the

CISF Topical Safety Analysis Report)
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Table 3-1. Centralized Interim Storage Facility (CISF) receipt rate capability (based on
Table 3.6-1 of the CISF Topical Safety Analysis Report)

SNF#

Year (MTU/yr)

1200

1200

2000

2000

albsh W ]IN |-

2700

6+ 3000

" Metric Tons of Uranium
1 Spent Nuclear Fuel

Table 3-2. Centralized Interim Storage Facility (CISF) receipt rate capability by cask type
(based on Table 3.6-2 of the CISF Topical Safety Analysis Report)

Receipt Rate (casks/yr)
Rail Casks Truck Casks
Low Case High Case
v Minimum Total Casks Maximum Total Casks
ear Low High
Small Large Small Large Case Case
12 PWR" | 24 PWR Total 12 PWR" | 24 PWR | Total
24 BWR' | 61 BWR 24 BWR' | 61 BWR
1 86 90 176 160 72 232 0 0
2° 76 86 162 195 35 230 0 0
" PWR-Pressurized Water Reactor
" BWR-Boiling Water Reactor
* Receipt rate by cask type for years 3 through 6+ to be determined
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Table 3-3. Accident and off-normal events determined to be applicable to the non-site-
specific Centralized Interim Storage Facility by the U.S. Department of Energy (based on

Table 5.2-3 of the CISF TSAR).

Accident Events

Off-Normal Events

Full Blockage of Air Inlets/Outlets

Partial Blockage of Air Inlets/Outlets

Drop Accident Canister Misalignment
Earthquake Failure of Instrumentation
Explosion Handling Event

Extreme/Tornado Wind

Lightning

Failure of One Confinement Boundary

Loss of External Power

Fire

Off-Normal Ambient Temperature

Flood

Surface Contamination

Loss of Confinement

Vehicular Impact

Loss of Shielding

Pressurization

Tipover/Overturning

Tornado Missiles

SNF handling operations occur predominantly within the transfer facility building. Moreover, the
canister transfer operations are not required for the Holtec HI-STAR 100 and NAC STC Systems.
In the case of the VECTRA NUHOMS®-MP187/HSM System, the canister will be transferred
directly from the transportation cask to the fixed HSM located in the CISF storage area. The
VECTRA NUHOMS®-MP187/HSM System canister will be transferred into the HSM by a mobile
hydraulic ram device. The remaining cask systems require their canisters be transferred from their
transportation casks to their storage casks within the transfer facility building before being placed
in the CISF storage area. In particular, the Westinghouse Small/Large MPC System canisters will
be transferred from their transportation casks to concrete storage casks using a horizontal
hydraulic ram apparatus similar to the VECTRA NUHOMS®-MP187/HSM System within the transfer
facility building. The Westinghouse Small/Large MPC storage casks will subsequently be placed
in the storage area in a vertical orientation. The Sierra TranStor™ System canisters will be
transferred from their transportation to storage casks using an intermediary transfer cask within the
transfer facility building. Unlike the Westinghouse Small/Large MPC Systems, the Sierra TranStor™
System canister and casks remain in a vertical orientation during the entire transfer process.

The transfer facility building is organized into three operational areas. These areas are the
(i) shipping and receiving area, (ii) canister transfer area, and (iii) site transporter area.
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The transfer facility shipping and receiving area will be used to receive and prepare for shipment
all SNF transportation casks entering and leaving the CISF installation. Three rail lines/truck lanes
will be provided in this area. Each rail line into the transfer facility will be equipped with a derailer
to prevent vehicular impacts. After the transporter has been properly positioned within the transfer
facility shipping and receiving area, a gantry-frame mounted robot will be used to remove the
impact limiters, personnel barriers, tiedowns, and trunnion blocks (if necessary) from the cask and
transporter. If necessary, the gantry frame-mounted robot will also be used to install trunnions and
a transportation cask turning fixture. Once the transportation cask has been upended using the
overhead bridge crane, the gantry frame-mounted robot will disengage the transportation cask
turning fixture (if necessary). The overhead bridge crane will then be used to remove the
transportation cask from the transporter and place it vertically on the floor near the cask
decontamination booth. Radiological contamination surveys and, if necessary, decontamination
procedures will then be performed. At this juncture, the SNF handling systems and procedures at
the proposed CISF installation are cask-specific.

After the VECTRA NUHOMS®-MP187/HSM transportation cask has been removed from the
transporter and the radiological contamination surveys and, if necessary, the decontamination
procedures have been performed, a vent test will be conducted using the cask decontamination
booth robotics. If contamination is found and the allowable radiological limits are exceeded, the
cask will be returned to the transporter and moved to the off-normal holding area. If the vent test
is completed with acceptable results, the overhead bridge crane will be used to move the cask
directly to the site-transporter area of the transfer facility building where it will be loaded onto a site
transporter. The site transporter for the VECTRA NUHOMS®-MP187/HSM transportation cask is
unigque in that it has a hydraulic ram mechanism that will be used to transfer the SNF canister from
its transportation cask to the fixed HSM located in the CISF storage area. The VECTRA
NUHOMS®-MP187/HSM site transporter takes the transportation cask to its assigned HSM after
the HSM has been prepared, using the portable yard crane, to receive the SNF canister. The
hydraulic ram unit on the site transporter will then be used to transfer the SNF canister to the fixed
HSM. Once the HSM has been properly sealed, a radiological survey will be performed to
determine if the 10 mrem/hr radiation dose rate limit at two meters from any vertical surface LCO
is met. If this LCO is not met, an evaluation of the potential causes will be made and corrective
actions taken accordingly. If the 10-rem/hr dose rate limit at two meters from any vertical surface
is within the LCO, then the temperature monitor system will be installed on the HSM ventilation
outlets, and the empty transportation cask will be returned to the transfer facility for dispatch.
Before being allowed to be shipped from the CISF and reused, the removable surface
contamination of the empty transportation cask must be within 2,200 dpm/100 cm? gamma-beta
and 220 dpm/100 cm? alpha limits (see Subsection 14.5.8.2.7, Radiation Protection Program, of
the CISF TSAR).

After the radiological contamination surveys and, if necessary, the decontamination procedures
have been performed, the Holtec HI-STAR 100 TSC will be checked for leaks and thermal
performance using the cask decontamination booth robotics. If cask leaks are found or the cask
temperature limit is exceeded, the cask will be returned to the transporter and taken to the
off-normal holding area. If the Holtec HI-STAR 100 TSC is found to be functioning properly, it will
be moved directly to the site-transporter area of the transfer facility building where it will be loaded
onto a site transporter. Prior to being moved to the CISF storage area, however, another
radiological survey will be performed to determine if the 10 mrem/hr radiation dose rate limit at two
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meters from any vertical surface LCO is met. If the LCO is not met, the cask will be moved to the
off-normal holding area using the site transporter.

After the Sierra TranStor™ System transportation cask has been removed from the transporter,
radiological contamination surveys and, if necessary, decontamination procedures will be
performed. The transportation cask will then be moved to the canister transfer area using the
overhead bridge crane. The vent test rigging will then be attached to the transportation cask using
a remotely operated canister transfer area robotics system. If contamination is found and the
allowable radiological limits are exceeded, the transportation cask will be inerted, returned to the
cask transporter, and moved to the off-normal holding area. Note that a cask is inerted by
introducing a noble gas to the confines of the cask for the purpose of inhibiting the degradation of
the SNF cladding. If the vent test is completed with acceptable results, the vent test rigging will be
removed and the transportation cask lid will be unbolted using the canister transfer area robotics
system and stud tensioner. The transportation cask lid will then be removed by using the overhead
bridge crane (which is attached to the transportation cask lid lifting device). Closed circuit television
(CCTV) cameras will then be used to remotely inspect the transportation cask lid seals. Prior to
initiating the canister transfer from the transportation cask to the storage cask, a radiological survey
of the canister will be performed using the canister transfer area robotics system. Once the
radiological contamination survey and, if necessary, the decontamination procedures have been
completed, the canister lifting device (eyebolts) will be installed using the canister transfer area
robotics system. The transfer cask will then be moved to a position slightly above the
transportation cask using the overhead bridge crane. After the lifting sling has been attached to
the canister lifting device using the CCTV system and canister transfer area robotics, the transfer
cask will be lowered onto the top of the transportation cask. Once the alignment of the canister
and transfer cask have been verified, the canister will be lifted into the transfer cask and the bottom
transfer cask doors will be closed. The canister will subsequently be lowered onto the transfer cask
bottom doors, and the canister lifting sling will be disengaged. The loaded transfer cask will then
be placed on top of the storage cask. The canister will then be lifted off the transfer cask bottom
doors so they can be opened, allowing access to the storage cask beneath. If alignment between
the transfer cask, canister, and storage cask is satisfactory, the canister will be lowered into the
storage cask. The transfer cask will then be lifted slightly off the top of the storage cask to enable
the detachment of the canister lifting sling using the CCTV system and long-handled tools. After
the transfer cask has been positioned out of the way, the canister lid lifting device will be removed
and the storage cask lid will be bolted on using the canister transfer area robotics system. The
storage cask will then be moved to the site transporter, area using the overhead bridge crane and
an intermediate storage cask lifting device. After the storage cask has been lifted and secured on
the site transporter, another radiological survey will be performed to determine if the 10 mrem/hr
radiation dose rate limit at two meters from any vertical surface LCO is met. If the LCO is not met,
the cask will be moved to the off-normal holding area using the site transporter and corrective
action will be taken once the reason for the high dose rate has been identified. If the surface
radiation dose rate is acceptable, the storage cask will be moved to the CISF storage area using
the site transporter, and the temperature monitoring system will be installed on the cask ventilation
outlet ports. Additional procedural operations are delineated in the CISF TSAR flowsheets for the
preparation of the Sierra TranStor™ System transfer and storage casks before the canister transfer
operation can be performed and the steps required to dispatch the transportation cask after the
canister transfer process has been completed.
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The canister transfer procedures for both the Small/Large Westinghouse MPC Systems are the
same. As a result, no distinctive differences in the canister transfer operations for these two
systems have to be considered in the evaluation. The canister transfer operations for the Small
or Large Westinghouse MPC transportation cask, after they have been removed from their
transporter, will be as follows. First, the Westinghouse MPC transportation cask will be moved to
the canister transfer area using the overhead bridge crane and lowered onto the canister transfer
cradle pillow blocks, downended, and secured. The overhead bridge crane yoke will be released
from the transportation cask and subsequently moved out of the way. The vent test rigging will
then be attached to the transportation cask using a remotely operated canister transfer area
robotics system. If contamination is found and the allowable radiological limits are exceeded, the
transportation cask will be inerted, returned to the cask transporter, and moved to the off-normal
holding area. If the vent test is completed with acceptable results, the vent test rigging will be
removed, and the transportation cask lid lifting device will be installed using canister transfer area
robotics. The transportation cask lid will then be removed by using the overhead bridge crane
(which is attached to the transportation cask lid lifting device) and canister transfer area robotics
system (which is used to unbolt the transportation cask lid). CCTV cameras will then be used to
remotely inspect the transportation cask lid seals. Prior to initiating the canister transfer from the
transportation cask to the storage cask, a radiological survey of the canister will be performed using
the canister transfer area robotics system. Once the radiological contamination survey and, if
necessary, the decontamination procedures have been completed, the canister ram pintle will be
installed using the canister transfer area robotics system. The canister transfer cradle will
subsequently be used to position and align the transportation cask with the storage cask. The
hydraulic ram will then be attached to the canister ram pintle and used to pull the canister into the
storage cask. Atthis juncture, the lower lid will be attached to the storage cask using the overhead
bridge crane (which is attached to the lower lid lifting device) and canister transfer area robotics
system (which is used to bolt the lower cask lid to the storage cask). A storage cask tamper
indicator will then be installed using the canister transfer area robotics system. The hydraulic ram
then pushes the canister against the storage cask bottom and will subsequently be retracted from
the storage cask. The ram pintle will be removed from the canister using the canister transfer area
robotics system, and the storage cask will be placed in a vertical orientation using the
upender/downender. After the upender/downender has been detached and removed from the
storage cask, the storage cask weather cover will be installed. The storage cask will then be
moved to the site transporter area using the overhead bridge crane and an intermediate storage
cask lifting device. After the storage cask has been lifted and secured on the site transporter,
another radiological survey will be performed to determine if the 10-mrem/hr radiation dose rate
limit at two meters from any vertical surface LCO is met. If the LCO is not met, the cask will be
moved to the off-normal holding area using the site transporter, and corrective action will be taken
once the reason for the high dose rate has been identified. If the surface radiation dose rate is
acceptable, the storage cask will be moved to the CISF storage area using the site transporter, and
the temperature monitoring system will be installed on the cask ventilation outlet ports. Additional
procedural operations are delineated in the CISF TSAR flowsheets for the preparation of the
Westinghouse storage cask before the canister transfer operation can be performed and the steps
required to dispatch the transportation cask after the canister transfer process has been completed.

After the NAC STC transportation cask has been removed from the transporter and the radiological
contamination surveys and, if necessary, the decontamination procedures have been performed,
the cask inter lid pressure will be checked using the cask decontamination booth robotics. If the
cask inter lid pressure limit is exceeded, the cask will be returned to the transporter and taken to
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the off-normal holding area. Otherwise, the overhead bridge crane will be used to move the cask
directly to the site-transporter area of the transfer facility building where it will be loaded onto a site
transporter. Prior to being moved to the CISF storage area, however, another radiological survey
will be performed to determine if the 10 mrem/hr radiation dose rate limit at two meters from any
vertical surface LCO is met. If the LCO is not met, the cask will be moved to the off-normal holding
area using the site transporter. The inter lid pressure monitor and alarm system will be installed
after the cask has been moved to its storage location in the CISF storage area.

As was pointed out in Subsection 3.4.1, Operation Description, of this AR, no information has been
given in the CISF TSAR conveying estimates of the time required to completely process incoming
SNF shipments. This concern is primarily directed towards the extensive number of individual
operations that must be performed to complete the Westinghouse Small/Large MPC and Sierra
TranStor™ canister transfer procedures that were just summarized. The ability of the CISF
installation design to meet cask throughput projections cannot be determined without these SNF
processing time estimates.

No information pertaining to the contamination control mechanism employed during the canister
transfer process was provided in the CISF TSAR.

The overhead bridge cranes and their components will be designed to be fail-safe in the event of
a power loss as required by American Society of Mechanical Engineers (ASME) NOG-1 (American
Society of Mechanical Engineers, 1995). These cranes will be designed to withstand an
earthquake event under bounding load conditions (i.e., while supporting bounding cask loads). In
addition, load sensors will be installed on the overhead bridge cranes to enable the detection of
loads outside of the allowable limits. The overhead bridge cranes will not be used if the crane lift
load indicator is not functioning properly.

The transportation casks will only be lifted the minimum height needed to perform loading and off-
loading from the transporters. Storage casks will only be lifted 6 in. above the floor, and their
movement within the transfer facility building will be restricted to predefined travel paths to minimize
the potential for adverse interactions with other SSCs.

The hydraulic ram systems used for transferring the VECTRA NUHOMS®-MP187/HSM and
Westinghouse Small and Large MPC System canisters will be equipped with pressure monitors.
According to Section 14.2, Limiting Conditions for Operation, of the CISF TSAR, the hydraulic ram
pressure monitor for the VECTRA NUHOMS®-MP187/HSM System is to be designed such that the
maximum push/pull forces will be automatically limited to 25 percent of the dry shield canister
(DSC) loaded weight. The Westinghouse Small/Large MPC System hydraulic ram pressure force
will be limited to 80,000 Ib. These hydraulic ram pressure force limits will prevent damage to the
DSC or cask in the event that the DSC should become misaligned or jammed during the transfer
process. The hydraulic ram pressure will be monitored continuously during canister transfers. The
hydraulic ram operator will take corrective actions as necessary if the pressure limits are exceeded.

The Sierra TranStor™ System canister transfer crane lift load will be limited to the weight of a
loaded canister. If binding were to occur between the canister and transfer cask the maximum
crane lift load would be exceeded, and the crane operator would have to take corrective actions
as necessary. Consequently, the crane operator will be expected to monitor the crane lift load
indicator continuously during canister transfers.
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To reduce radiation exposure to CISF personnel following ALARA principles, the overhead bridge
cranes and robotic equipment will be operated remotely. A CCTV system, with cameras installed
throughout the transfer facility building, will be used to enable remote operations. All automated
and remote handling equipment will be included in preoperational and operational testing programs
as described in Chapter 13, Conduct of Operations, of the CISF TSAR. In addition, long-handled
tools and local shielding will be employed when hands-on tasks have to be performed within the
canister transfer area.

The transfer facility building will also be equipped with a gas inerting system, platforms and ladders
for crane maintenance, inspection and radiological sampling equipment, lifting devices/platforms
for the various cask types, cask upender/downender devices, cask support frames, radiologically
shielded working platforms, and other miscellaneous tools and devices. See Chapter 4, Structures,
Systems, and Components and Design Criteria Specifications, of this AR for an evaluation of the
QA designations and design criteria for the various CISF SSCs.

According to Subsection 4.2.1.4, Canister Transfer System, of the CISF TSAR, canister transfer
activities will be protected from environmental phenomena by the transfer facility building. This is
not the case for the VECTRA NUHOMS®-MP187/HSM System, however, because canister transfer
operations take place for this system in the CISF storage area.

The primary function of the CISF storage area is to provide storage space for the SNF in a safe
manner. The design of the CISF storage area will facilitate the transfer, storage, and retrieval of
SNF in NRC-approved storage cask systems. Between 5,300 and 7,800 storage casks are
expected to be deployed in the CISF storage area with the intent of accommodating 40,000 MTU
of SNF. These storage casks will be placed on modular reinforced concrete pads. The top of each
3-ft thick concrete pad will be at grade level and rain water drainage will be enabled by providing
a slope to the overall contour of the individual modular pads. Each concrete pad is expected to
support eight vertical storage casks. The concrete pads for the VECTRA NUHOMS®-MP187 HSM
will be sized to support 20 individual units. The concrete pads will be designed to withstand a
design basis earthquake. See Chapter 4, Structures, Systems, and Components and Design
Criteria Specifications, of this AR for an evaluation of the QA designation and design criteria for the
concrete pads to be used in the CISF storage and off-normal holding areas.

All of the storage cask systems that may be considered for use at the CISF installation must
provide passive cooling capabilities. Variations in monitoring, instrumentation, surveillance, and
maintenance requirements are expected for the different cask types. All casks must satisfy the
10 mrem/hr radiation dose rate limit at two meters from any vertical surface LCO, however.
Subsection 4.2.2.2, Cask Storage Systems, of the CISF TSAR provides a summary design
description for each of the individual casks types presently being considered for use at the CISF.

There are three different vertical cask transporters that are uniquely equipped to transport the
various storage cask types from the transfer facility building to the storage or off-normal handling
areas. The TSC Transporter will be designed to accommodate the NAC STC and Holtec HI-STAR
100 systems by using the top lifting trunnions installed on these patrticular casks. The TSC
Transporter straddles the cask, engages the top trunnions with a lifting boom, hydraulically lifts the
cask, and secures the cask before transport to the appropriate area (i.e., the storage or off-normal
handling areas).
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The TranStor™ Concrete Cask Transporter will be used to transport an empty Sierra TranStor™
storage cask from the storage cask staging area to the transfer facility building and, after being
loaded with an SNF canister, from the transfer facility building to the storage or off-normal handling
areas. The TranStor™ Concrete Cask Transporter straddles the cask, engages the lifting beams
that have been inserted into the bottom air channels of the cask with a lifting boom, hydraulically
lifts the cask, and secures the cask before transport to the appropriate area.

The Westinghouse Small/Large MPC storage casks will be transported between the storage cask
staging area, transfer facility building, storage area, and off-normal holding area using the
Westinghouse Concrete Cask Transporter. This particular transporter will be a modified version
of the Westinghouse Small/Large MPC System upender/downender that will be used in the canister
transfer process. Unlike the TSC and TranStor™ Concrete Cask Transporters, which will be self-
propelled, wheel-or track-type transporters; the Westinghouse Concrete Cask Transporter will be
an upender/downender mechanism on wheels that will be towed by a site tractor. The
Westinghouse Concrete Cask Transporter straddles the cask, engages the bottom of the cask,
hydraulically lifts the cask, and secures the cask before transport to the appropriate area.

The horizontal cask transporter will be used to transport the VECTRA NUHOMS®-MP187/HSM
transportation cask to the HSM from the transfer facility building. The horizontal cask transporter
is, in essence, a portable hydraulic ram system on wheels that will also be towed by a site tractor
(similar to the Westinghouse Concrete Cask Transporter). The horizontal cask transporter cradles
the top and bottom lifting trunnions of the VECTRA NUHOMS®-MP187 transportation cask during
transport. Additional features of the horizontal cask transporter include (i) a transfer skid, (ii) a skid
positioned, (iii) hydraulic stabilization jacks, and (iv) a hydraulic ram pressure indicator.

3.4.3 Other Operating Systems

The staff has reviewed the proposed other operating systems provided in Section 4.4, Other
Operating Systems, of the CISF TSAR (U.S. Department of Energy, 1998a). Supporting
documentation presented in Section 3.2, Classification of CISF Structures, Systems and
Components, of the CISF TSAR and the responses to RAIs (U.S. Department of Energy, 1998b)
were taken into consideration as well. The review confirmed that the list of systems important to
safety that were not addressed in Sections 4.1, Installation Design; 4.2, Spent Fuel Handling
Systems; and 5.1, Description of Operations, had been included in Section 4.4 of the CISF TSAR.
The description of the other operating systems was reviewed for conformance with regulations
described in 10 CFR 72.11(a); 72.24(b), (e), (f), and (l); 72.26; 72.40(a)(5 and 13); 72.44(c)(1 and
4); 72.104(b) and (c); 72.122(f), (9), and (k); 72.126; 72.128(a); 72.150; and 72.166.

The equipment and general operations of other operating systems presented in Section 4.4, Other
Operating Systems, of the CISF TSAR were the (i) heating, ventilation, and air conditioning (HVAC)
system, (ii) electrical power distribution system, (iii) compressed air supply system, (iv) water supply
system, (v) wastewater water system, (vi) communication and alarm system, (vii) fire protection
system, (viii) maintenance system, (ix) radiation monitoring system, (x) cask decontamination
system, and (xi) transporter wash-down system. Of these systems, only the fire protection program
is considered an important to safety SSC (see Chapter 4, Structures, Systems, and Components
and Design Criteria Specifications, of this AR for an evaluation of the QA designations and design
criteria for the various CISF SSCs). Consequently, the fire protection system is evaluated here,
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and the remaining systems are designated operation support systems and evaluated in Subsection
3.4.4, Operation Support Systems, of this AR.

The CISF fire protection system is subdivided into three major fire protection systems. These
major fire protection systems are the (i) yard, (ii) building, and (iii) transformer fire protection
systems.

The yard fire protection system will be the fire fighting water distribution system for the CISF
installation. The dedicated fire protection water distribution system provides water for the automatic
sprinkler systems, interior standpipe systems, and fire hydrants provided at the site. Water for the
fire protection system will be maintained in two redundant storage tanks. Each of these water
storage tanks will be sized to provide the water supply needed to control and extinguish a design
basis fire anywhere in the CISF. At least one of these tanks will be available for use at all times
and will be designed to withstand a design basis earthquake. In the event these water tanks are
emptied, off-site sources will be used to supplement the potable water well pump to refill them. The
details as to how off-site sources will be used to supplement the potable water well pump were not
given in the CISF TSAR.

Redundant fire pumps will be maintained in the CISF fire protection pumphouse. Each of these
pumps will be sized to provide the water output needed to control and extinguish a potential
credible fire. One of the fire protection pumps will be electric motor driven and the other will be
diesel-engine driven. The electric motor driven pump will start automatically upon sensing a
decrease in system water pressure. No information was provided pertaining to the redundancy and
operation of the system water pressure sensor. Inthe event that electrical power is not available,
the diesel-engine driven pump will start automatically when a decrease in system water pressure
occurs. Two sets of starting batteries will be maintained for the purpose of starting the diesel-
engine. The diesel fuel oil tank will be located within the fire protection pump building and will be
of sufficient size to operate the diesel-engine driven pump for eight hours.

The piping network for the fire protection water distribution system will be designed such that a
single pipe break or valve failure will not disrupt water flow during a design basis fire event. This
will be achieved by arranging the main CISF yard piping in a looped-type configuration. If an
individual pipe or valve failure occurs, water pressure will be maintained by using a sectional valve
to isolate the failure from the system. Individual feed mains connect the water distribution system
to the automatic sprinklers and/or standpipe fire protection systems for the transfer facility building,
personnel building, security facilities, fire protection pump building, and the switchgear building.

The applicant has stated that the CISF storage area does not require a fire protection loop to
suppress or mitigate a fire because the storage area does not have significant quantities of
combustibles other than the diesel fuel stored in the site transporter fuel tanks and nearby
vegetation. This needs to be confirmed in the site-specific application.

The transfer facility building fire protection system will be comprised of standpipes, fire detection
and alarms, smoke controls, and portable fire extinguishers. An automatic sprinkler system will not
be installed in the transfer facility building because of a lack of significant combustibles (see
Subsection 4.4.7.2.3, Transfer Facility Fire Protection System, of the CISF TSAR). Ventilation flow
to the control room, which will be protected by an inert gas system, will be terminated if a fire is
detected. Ventilation equipment for all other areas of the transfer facility building will continue
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operating in the event of a fire. The primary combustible sources that were identified for the
transfer facility building were the hydraulic fluids used for the canister transfer ram system, the
hydraulic fluids and diesel fuel for the storage cask transporters, and lubricating oil for the overhead
bridge cranes and air compressors. The fire hazard analysis did not take into consideration,
however, the potentially large amounts of diesel fuel that could be introduced to the shipping and
receiving area of the transfer facility by way of heavy haul trucks or locomotives. Consequently,
an automatic sprinkler system for the shipping and receiving area of the transfer facility capable
of controlling and extinguishing this particular design basis fire may have to be installed. The
welding apparatus for the TranStor™ cask system and the radiant heat of the air compressors and
storage cask transporter were identified as the primary ignition sources for the transfer facility
building.

The fire protection pump building will be equipped with an automatic wet pipe sprinkler system.
The primary source of combustible materials within the fire protection pump building will be the
diesel fuel storage tank for the diesel-engine-driven water pump and the lubricating oil in the air
compressors. The primary ignition sources will be the radiant heat from the diesel-engine-driven
water pump and air compressor themselves. An 8-in., fire-rated concrete wall with a fire-rated
double door separates the diesel-engine driven pump and fuel tank from the electric motor-driven
pump. According to an analysis presented in Subsection 4A.3.7.4 of the CISF TSAR, the size of
the diesel fuel storage tank should be less than 400 gallons in order to ensure the fire rating of the
8-in. concrete wall and double doors. Itis not clear if the 400-gallon fuel limit is sufficient to operate
the diesel-driven water pump for eight hours.

Subsection4.4.7, Fire Protection, of the CISF TSAR also provides descriptions of the fire protection
systems related to the manual fire fighting equipment, life safety features, passive fire protection
features, fire brigades, security complex fire protection system, switchgear building fire protection
system, gatehouse fire protection system, transformer fire protection system, inspection and test
requirements of the various fire protection systems, and personnel qualification and training in the
use of the various fire protection systems.

3.4.4 Operation Support Systems

In addition to reviewing the operation support systems, this subsection of the AR also reviews the
proposed operating systems that were not evaluated in Subsection 3.4.3, Other Operating
Systems, of this AR because they are not considered important to safety SSCs. Specifically, the
staff has reviewed the proposed operation support systems descriptions provided in Sections 4.4,
Other Operating Systems, and 4.5, Operation Support Systems, of the CISF TSAR
(U.S. Department of Energy, 1998a). Supporting documentation presented in Chapters 3, Principal
Design Criteria; 4, Operating Systems; 6, Waste Confinement and Management; 9, Radiation
Protection; 13, Conduct of Operations; and 14, Technical Specifications, of the CISF TSAR and
the responses to RAIs (U.S. Department of Energy, 1998b) were taken into consideration as well.
The description of the operating support systems was reviewed for conformance with regulations
described in 10 CFR 72.11(a); 72.40(a)(5 and 13); 72.122(h)(4) and (i); 72.126; 72.128; 72.150,
and 72.166.

A description of the HVAC systems for the transfer facility building, security complex, site
gatehouse, fire protection pump building, and the switchgear building was provided. The CISF
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ventilation systems will be designed for smoke control and, where appropriate, exhaust capability
to mitigate the spread of airborne effluents or particles of combustion.

The HVAC system for the transfer facility building will be designed to maintain, under normal
operating conditions, a 78°F dry-bulb temperature and 50 percent relative humidity during the
summer months. During the winter, the normal operating temperature will be 55°F dry bulb with
no relative humidity requirements. The power source for the transfer facility building HYAC system
will be supplied by the primary electrical power grid for the site. To keep potential effluent exposure
ALARA, all airborne effluents within the transfer facility building will be released through a single
exhaust port located on the side of the building (i.e., no exhaust stack will be used). This exhaust
port will be monitored for radionuclide release. High-Efficiency Particulate Air (HEPA) filters and
a damper for bypassing these filters will be included in the exhaust system design. The transfer
facility building vent air effluent will be monitored on a continuous basis. Under normal operating
conditions, the in-line HEPA filters will be bypassed. In the event that the exhaust exceeds
acceptable effluent levels, which have yet to be specified but must be included in the site-specific
submittal, the system damper bypass will automatically reroute the exhaust through the HEPA
filters. The supply and exhaust air flow rates will be controlled such that a negative pressure with
respect to ambient and the attached personnel building will be maintained within the transfer facility
building. Maintaining a negative pressure within the transfer facility building ensures that all air flow
out of the building will pass through the monitored HVAC exhaust system. The exterior roll-up
doors that allow access to the shipping and receiving area of the transfer facility building will be
closed whenever possible to prevent airborne effluents being released to the atmosphere through
this pathway. In addition, a high-velocity air curtain designed to minimize the entrance of dust and
insects as well as minimize unfiltered air release will be enabled when opening these roll-up doors.
Supply air filters will also be incorporated into the design of the transfer facility building HVAC
system to minimize dust and control environmental conditions within the building. HVAC fan status
indicators will be provided locally and remotely. Failure of a running fan and transfer facility
building high and low temperatures will also be alarmed. A remote exhaust system
damper/alignmentindicator will also be provided. Differential pressure indicators across the supply
and HEPA filters will be located at the filter train.

Electric wall heaters and roof fans will be used for heating and ventilating the fire protection pump
and switchgear buildings. These mechanisms will be thermostatically controlled. The various
gatehouse will be fitted with conventional, self-contained, or roof-top HVAC systems. Automatic
fire dampers, automatic fire protection for the ventilation filters, and a capability to remove smoke
after suppression of a fire will be incorporated into the design of the conventional HVAC systems
for the security complex and personnel building.

The CISF electrical system supplies power to all of the CISF installation facilities. Because the
overhead bridge cranes and other canister transfer mechanisms located in the transfer facility
building will be designed to be fail-safe in the event of a loss of electrical power, the CISF electrical
power distribution system is not considered to be an important to safety SSC. The staff agrees with
this designation. Power will be transmitted to the CISF through a single line from a host utility. The
major components of the CISF electrical system will be the (i) transmission line, (ii) circuit breakers
and disconnect switches, (iii) main transformer, (iv) power delivery switchgear, (v) power
distribution components, including cable, cable tray, conduit and duct banks, (vi) building service
transformers, and (vii) site grounding system. Descriptions of these components can be found in
Subsection 4.4.2, Electrical System, of the CISF TSAR.
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A grounding grid will be installed under the CISF facility buildings to provide grounding and lightning
protection. The individual building ground systems will be interconnected to each other and the
switchyard substation ground. A separate instrument ground will be provided for the control system
equipment which, in turn, will be connected to the building ground mat.

Backup power will be provided for the (i) communication system, (ii) building fire detection systems,
(i) security monitoring and alarm systems, (iv) site security lights, (v) fire protection system, and
(vi) cask monitoring system. The backup power for the communication and security systems will
be provided by a dedicated diesel-engine-driven generator equipped with enough fuel to operate
for 24 hr. The fire protection system will also use a dedicated diesel-engine-driven generator to
supply power to the backup water pump. The building fire detection and cask monitoring systems
will also have a dedicated uninterruptible power supply (UPS) that will allow these systems to
operate for 24 hr in the event normal electrical power is lost. The location and type of UPS to be
used for the building fire detection and cask monitoring systems needs to be clarified.

Additional information pertaining to the CISF electrical power distribution system can be found in
Subsection 4.4.2, Electrical System, of the CISF TSAR.

Separate compressed air supply systems will be provided for the transfer facility building and
security complex. The transfer facility compressed air system provides air to various pneumatic
tools, robotics, and other equipment used for operations and maintenance. Both the transfer
facility building and security complex compressed air systems provide instrument quality air to air-
operated instrumentation, pneumatic valve operators, and HVAC pneumatic dampers. See
Subsection 4.4.3, Compressed Air Supply Systems, of the CISF TSAR for additional design details.

The CISF water supply system provides potable water, hot and cold water, water for emergency
safety shower and eyewash stations, makeup water for the fire protection distribution system
storage tanks, and water for the site transporter wash-down station. The system will be comprised
of (i) a yard well house and piping distribution system, (ii) a submersible well pump, (iii) water
storage tanks, (iv) pressure control equipment, and (v) instrumentation and controls. Additional
water treatment and filtration will be incorporated into the design if necessary.

The CISF waste water system is evaluated in Chapter 14, Waste Confinement and Management
Evaluation, of this AR.

The CISF communications equipment will include (i) a telephone system (with utility and microwave
capability), (ii) a public address handset system, and (iii) a radio system. As pointed out earlier,
these systems will be powered by the security complex UPS in the event that normal electrical
power is disrupted. See Subsection 4.4.6, Communications and Alarm Systems, of the CISF TSAR
for additional CISF communications design and utilization information.

Dedicated maintenance periods will be scheduled at the CISF installation. The anticipated length
and rate of these scheduled maintenance periods was not provided. When performing
maintenance operations in the transfer facility building, all significant sources of direct radiation
(e.g., transportation and storage systems containing SNF) will be removed from the area to provide
unrestricted access to the lifting equipment and remote operating devices.

Cold chemical systems will not be used while handling SNF at the CISF.
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The CISF cask decontamination system will primarily be used to remove surface contamination
from incoming transportation casks that have been submerged in utility fuel pools. This system will
be located in the transfer facility building shipping and receiving area. The cask decontamination
booth will be enclosed and equipped with robotics and a decontamination solution pressure spray
system. The remotely controlled robotics system will be used to obtain radiological samples from
the surface of the cask as well as perform the decontamination wash-down procedures. The waste
decontamination solution will be routed to the transfer facility building radioactive waste tank. Itis
anticipated that only 10 percent of the transportation casks will have to be decontaminated. No
technical basis was provided to substantiate this estimate.

The CISF transporter wash-down station will be used to remove road dirt from an incoming
transporter. The wash-down station uses a water reclamation system that reclaims water at its
system design flow rate. The water reclamation system will initially be charged with potable water.
Water pumped from a subgrade storage tank will be run through a centrifugal separator and basket
filter to an aboveground wash water storage tank. The water will then be pumped to the
wash-down station where it will be used to clean the transporter before being drained to the
subgrade storage tank, closing the reclamation loop. An evaluation of the proposed collection,
filtering, and disposal of the wash water is evaluated in Chapter 14, Waste Confinement and
Management Evaluation, of this AR.

The CISF will be equipped with (i) a radiation monitoring system, (ii) storage module thermal and
pressure monitoring system, and (iii) a hydraulic ram pressure monitoring system.

An area radiation monitor system will be used to monitor direct gamma and neutron dose rates in
the transfer facility, in the cask wash-down area, and on the cask transporter. It is not clear if all
of the transfer facility areas (i.e., shipping and receiving area, canister transfer area, and site
transporter area) will be encompassed by the area radiation monitor system. In addition, the use
of the area radiation monitor system for the cask transporter needs to be clarified. Specifically, it
is the intent of this system to monitor incoming rail and heavy haul truck cask transporters, the
storage cask site transporter, or both. A remote readout and alarm panel for the area radiation
monitor system will be located in the personnel building. Subsection 9.3.5.1, Area Radiation
Monitoring System, of the CISF TSAR provides additional information regarding the equipment
used for this system.

The radioactive airborne effluent monitoring system will be used to monitor the transfer facility
building HVAC exhaust. The system output will be monitored locally (i.e, at the HVAC exhaust port)
and remotely from the cask monitor room located in the personnel building. Each channel of the
monitor has an adjustable alarm setting for aligning the HVAC exhaust air flow through the HEPA
filters. Subsection 9.3.5.2, Radioactive Airborne Effluent Monitoring System, of the CISF TSAR
provides additional information regarding the equipment used for this system.

Portable continuous air monitors (CAMSs) will be located throughout the transfer facility and will be
used to monitor the atmosphere during tasks that may generate airborne effluents. The CAM
system will be equipped with local audible alarms that will alert personnel in the event allowable
limits are exceeded.

A whole body contamination monitor will be located in the contamination control area between the
personnel and transfer facility buildings. Personnel will also be equipped with thermoluminescent
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dosimeters (TLDs) to record cumulative exposures and self-reading dosimeters to monitor
instantaneous dose rate and short-term cumulative exposure. There will also be a walk-through
type portal radiation monitor installed at the badge issue station to verify that personnel leaving the
site have not been contaminated. In addition, personnel friskers will be installed at all locations that
provide access to areas where the potential for contamination exists. Lastly, a whole body counter
to detect possible internal radioactive contamination will be available.

The radiation protection counting laboratory will be located in the personnel building. This
laboratory will be capable of processing contamination smears as well as gas and liquid samples.

The concrete pads located in the storage area of the CISF will be electronically wired during
construction to accommodate storage cask thermal and pressure monitoring instrumentation. As
was pointed out in Section 3.4.1, Operation Description, of this AR, the VECTRA
NUHOMS®-MP187/HSM, Westinghouse Small/Large MPC, and Sierra TranStor™ storage cask
vendor specifications require temperature sensors be installed to detect the potential blockage of
their ventilation ports. A single electrical terminal box will be used to transmit the sensor readings
from the vertical storage casks placed on two modular concrete pads to the cask monitor control
room located in the personnel building. Because no more than eight vertical storage casks can be
placed on a single concrete pad and assuming two sensors will be used for each cask, each
electrical terminal box is capable of handling 32 sensor transmission cables. Similarly, a single
electrical terminal box will be used to transmit the sensor readings from two HSM modular concrete
pads to the cask monitor control room. Given 20 HSM units per concrete pad and allowing for two
sensors per HSM unit, a single electrical terminal box for two HSM modular concrete pads is
capable of accommodating 80 sensor transmission cables. The transmission cables from the
electrical terminal boxes to the cask monitor control room will run through buried conduit.

The NAC STC System requires the installation of a cask inter lid pressure monitoring system with
a concomitant remote alarm capability. These pressure sensor readings will be routed to the cask
monitor control room through the same electrical terminal boxes that will be used for the
temperature sensors. The cask instrumentation monitoring terminal and alarm board will be
monitored on a daily basis and tested annually. In the event of an electrical power disruption, the
thermal and pressure monitoring system will be powered by a UPS system located in the cask
monitor room. Moreover, diagnostic software will be used for calibration verification of the
temperature and pressure sensors by comparison with a known source.

The hydraulic ram pressure sensors are evaluated in Subsection 3.4.2, Spent Nuclear Fuel
Handling Systems, of this AR.

3.45 Control Room and Control Area

The staff has reviewed the proposed control room and control area descriptions provided in
Sections 4.6, Control Room and Control Area, of the CISF TSAR (U.S. Department of Energy,
1998a). The responsesto RAIs (U.S. Department of Energy, 1998b) were taken into consideration
as well. The operation description of the control room and control area was reviewed for
conformance with regulations described in 10 CFR 72.11(a); 72.24(e); 72.40(a)(5 and 13); and
72.122()).
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There will be four control and monitoring areas located in the transfer facility and personnel
buildings. These are the (i) crane operating room, (ii) remote operating room, (iii) remote control
consoles, and (iv) cask monitoring room. These areas are provided for the purpose of remotely
observing, controlling, and monitoring operations performed in the transfer facility building and
maintaining vigilance of the storage cask performance parameters from locations that can keep
radiation exposure to CISF personnel ALARA.

The crane operating room will be located approximately 27 ft above the transfer facility building
floor. This room will be constructed so that tornado-generated missiles cannot penetrate through
the exterior wall. A large viewing window will allow the crane and gantry-mounted robot operators
to see the shipping and receiving and canister transfer areas of the transfer facility building without
any obstructions. CCTV monitors will allow personnel in the crane operating room to view images
from the cameras mounted on the overhead bridge cranes, gantry-mounted robot, and others
located throughout the transfer facility building. The ability of the crane operating personnel to
adequately view operations being performed in the site transporter area of the transfer facility
building was not addressed in the CISF TSAR.

The remote operating room will be located below the crane operating room in the transfer facility
building. The remote control of the automated bolt/stud tensioners in the shipping and receiving
area will be conducted from the remote operating room. As with the crane operating room, the
remote operating room will be equipped with CCTV monitors to enhance the ability of the remote
operators to perform their duties.

The remote console rooms will be located in the canister transfer area of the transfer facility
building. The remote console rooms will be used to remotely operate the various equipment
associated with the canister transfer operations to be performed in the canister transfer area.
CCTV monitors will also be used by operators in the remote console rooms.

The computers and instrumentation for monitoring the storage cask temperatures and inter lid
pressures will be located in the cask monitoring room, which, in turn, will be located in the
personnel building.

Several remote control or monitoring areas, or both, have been provided in the transfer facility for
ALARA purposes. These shield areas have been provided for operators to control, observe, or
monitor, operations of storage cask performance parameters at sufficient distances from a
radiation source to maintain ALARA worker dose.

3.4.6 Analytical Sampling

The staff has reviewed the proposed analytical sampling description provided in Section 4.7,
Analytical Sampling, of the CISF TSAR (U.S. Department of Energy, 1998a). Supporting
documentation presented in Sections 6.3, Liquid Waste Treatment and Retention; 6.4, Solid
Wastes; 9.3.5.2, Radioactive Airborne Effluent Monitoring System; and 9.6.2, Effluent and
Environmental Monitoring Program, of the CISF TSAR and the responses to RAls (U.S.
Department of Energy, 1998b) were taken into consideration as well. The description of the
analytical sampling was reviewed for conformance with regulations described in 10 CFR 72.11(a);
72.24(e); 72.44(c)(3); 72.126; and 72.128(b).
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Liquid, solid, and gaseous radioactive waste sampling capabilities will be maintained at the CISF
installation. Liquid radioactive waste may arise from the cask and canister decontamination
operations performed in the transfer facility building. These liquid wastes will be collected in a
radioactive waste collection tanks and sampled for contamination. The specific sampling rate was
not provided in the CISF TSAR. The amount of waste generated during all phases of handling SNF
(receipt, storage, retrieval, and transfer) is expected to be small.

Solid radioactive wastes expected at the CISF installation are expected to be limited to the paper
or cloth swipes, paper towels, and rubber gloves used to obtain cask contamination samples and/or
perform decontamination activities. Solid radioactive waste arising from decontamination activities
will be surveyed prior to disposition.

Air samples of the annular space between the transportation cask and SNF canister will be drawn
before opening the transportation cask. Particulates from the air sample will be collected in sample
filter paper. The sample filter will be analyzed using on-site equipment located in the radiation
protection counting laboratory located in the personnel building.

3.4.7 Shipping Cask Repair and Maintenance

The staff has reviewed the proposed shipping cask repair and maintenance descriptions provided
in Section 4.8, Transportation Cask Repair and Maintenance, of the CISF TSAR (U.S. Department
of Energy, 1998a). The responses to RAIs (U.S. Department of Energy, 1998b) were taken into
consideration as well. The description of the shipping cask repair and maintenance was reviewed
for conformance with regulations described in 10 CFR 72.11(a) and 72.128(a)(3).

The major repair, reconfiguration, maintenance, and/or annual certification of the transportation
casks will not be performed at the CISF installation. If necessary, those casks requiring these
activities will be shipped to an off-site facility after sufficient incidental repairs needed to ensure
safe transport have been completed.

Repairs that will be performed in the transfer facility building will be limited to those repairs needed

to unload a transportation cask off an incoming transporter or closing empty transportation casks

for dispatch. Specific repairs that may be performed within the transfer facility building include

replacement of lid seals, repair or replacement of bolts/studs, and/or installation of threaded

bolt/stud inserts for lids, trunnions, cask sample ports, impact limiters, or personnel barriers.
3.4.8 Pool and Pool Facility Systems

Neither the use of a pool nor any system supporting a pool is incorporated into the CISF.
3.5 Evaluation Findings
Based on a review of the information in the CISF TSAR, responses to the NRC RAIs, and

references cited in the CISF TSAR, the following evaluation findings can be made about the
proposed CISF installation.
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3.5.1 Operation Description

The staff reviewed the proposed operation descriptions provided in Sections 4.1, Installation
Design, 5.1, Description of Operations, and 5.2, Identification of Subjects for Safety
Analysis, of the CISF TSAR (U.S. Department of Energy, 1998a). Supporting
documentation presented in Chapters 3, Principal Design Criteria; 4, Operating Systems;
6, Waste Confinement and Management; 13, Conduct of Operations; and 14, Technical
Specifications, of the CISF TSAR and the responses to RAIs (U.S. Department of Energy,
1998b) were taken into consideration as well.

The site-specific CISF SAR must provide the following information to satisfy the requirements of
10 CFR 72.11(a); 72.40(a)(5) and (13); 72.44(c)(1); 72.122(g); and 72.128.

Confirmation that the off-normal holding area satisfies the minimum 2,300-ft distance from
the site boundary criterion

Confirmation that the off-normal holding area storage capacity and design specifications
are acceptable, and that specific procedures have been developed to address all credible
scenarios

Confirmation that the CISF off-normal holding area will be equipped to monitor the outlet
ventilation port temperatures and inter lid pressures of the storage casks placed in this area

Confirmation that the CISF installation and equipment are accessible to available off-site
emergency facilities and services such as hospitals, fire and police departments,
ambulance service, and other emergency agencies

Clarification that the temporary site facilities will not be used to perform cask repair and
maintenance operations

Confirmation that the CISF installation is capable of processing the anticipated number of
incoming SNF shipments by considering (i) the different types of casks expected to be used
and the anticipated number of each type, (ii) the time required to process a given cask type
(i.e., from the time it arrives at the CISF to the time it can be placed on the storage pad),
and (iii) the limit on the number of casks that can be processed concurrently within the
transfer facility building in terms of the number of available overhead bridge cranes

A new preliminary hazards assessment that takes site-specific characteristics into
consideration

Confirmation that a CISF installation testing and maintenance program has been
established for the site-specific equipment and facilities
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3.5.2 Spent Nuclear Fuel Handling Systems

. The staff reviewed the proposed SNF handling systems provided in Section 4.2, Spent Fuel
Handling Systems, of the CISF TSAR (U.S. Department of Energy, 1998a). Supporting
documentation presented in Chapters 3, Principal Design Criteria; 4, Operating Systems;
6, Waste Confinement and Management; 13, Conduct of Operations; and 14, Technical
Specifications, of the CISF TSAR and the responses to RAIs (U.S. Department of Energy,
1998b) were taken into consideration as well.

The site-specific CISF SAR must provide the following information, either directly or by reference
to vendor SARs or CoCs, to satisfy the requirements of 10 CFR 72.11(a); 72.24(b); 72.40(a)(5 and
13); 72.44(c)(1); 72.122(q); 72.124(a); 72.128(a); 72.150; and 72.166.

. The provisions that will be made to ensure the canister for the VECTRA
NUHOMS®-MP187/HSM System will not be damaged by a site-specific design basis
earthquake, tornado, or tornado missile to the extent that the storage area would become
inaccessible to off-site emergency facilities and services and/or nuclear criticality safety is
compromised if they were to occur during the canister transfer process. This information
is necessary because canister transfer operations take place for this system in the CISF
storage area, not in the transfer facility building.

. Details of the contamination control device to be used during canister transfer operations.

. Analyses demonstrating that the site transporters are not susceptible to overturning during
a design basis earthquake or when struck by a design basis tornado missile when
transporting a cask loaded with SNF.

353 Other Operating Systems

. The staff reviewed the proposed other operating systems provided in Section 4.4, Other
Operating Systems, of the CISF TSAR (U.S. Department of Energy, 1998a). Supporting
documentation presented in Section 3.2, Classification of CISF Structures, Systems, and
Components, of the CISF TSAR and the responses to RAIs (U.S. Department of Energy,
1998b) were taken into consideration as well.

The site-specific CISF SAR must provide the following information to satisfy the requirements of
10 CFR 72.11(a); 72.24(b); 72.40(a)(13); 72.44(c)(1 and 4); 72.122(f), (g), and (k); 72.128(a); and
72.150.

. The details as to how off-site sources will be used to supplement the potable water well
pump when refilling the fire protection water storage tanks

. Confirmation that sufficient redundancy, testing, and monitoring of the fire protection
system water pressure sensor used to automatically engage the fire protection pumps
exists

. Confirmation that the fire protection water distribution system can withstand a design basis
earthquake
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Confirmation that sufficient redundancy, testing, and monitoring of the fire protection water
distribution system sectional valve used to isolate breaks or valve failures exists

Confirmation that the CISF storage area does not require a fire protection loop to suppress
or mitigate a fire because the storage area does not have significant quantities of
combustibles other than the diesel fuel stored in the site transporter fuel tanks and nearby
vegetation.

3.54 Operation Support Systems

The staff reviewed the proposed operation support systems descriptions provided in
Sections 4.4, Other Operating Systems, and 4.5, Operation Support Systems, of the CISF
TSAR (U.S. Department of Energy, 1998a). Supporting documentation presented in
Chapters 3, Principal Design Criteria; 4, Operating Systems; 6, Waste Confinement and
Management; 9, Radiation Protection; 13, Conduct of Operations; and 14, Technical
Specifications, of the CISF TSAR and the responses to RAIs (U.S. Department of Energy,
1998b) were taken into consideration as well.

The site-specific CISF SAR must provide the following information to satisfy the requirements of
10 CFR 72.11(a); 72.40(a)(13); 72.126(a)—(c); and 72.128.

The level of effluent in the transfer facility building required to reroute the exhaust through
the HEPA filters

The anticipated length and rate of scheduled maintenance periods for the CISF installation

The technical basis for the percentage of casks that are anticipated to require surface
decontamination

Clarification of how the area radiation monitor is to be used for cask transporters

Clarification of which areas within the transfer facility building will be equipped with the area
radiation monitoring system

3.5.5 Control Room and Control Area

The staff reviewed the proposed control room and control area descriptions provided in
Sections 4.6, Control Room and Control Area, of the CISF TSAR (U.S. Department of
Energy, 1998a). The responses to RAIs (U.S. Department of Energy. 1998b) were taken
into consideration as well.

The site-specific CISF SAR must include the following information to satisfy the requirements of
10 CFR 72.11(a).

Clarification that the overhead bridge crane operators can adequately view operations being
performed in the site transporter area from the control room
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3.5.6 Analytical Sampling

. The staff reviewed the proposed analytical sampling description provided in Section 4.7,
Analytical Sampling, of the CISF TSAR (U.S. Department of Energy, 1998a). Supporting
documentation presented in Sections 6.3, Liquid Waste Treatment and Retention; 6.4, Solid
Wastes; 9.3.5.2, Radioactive Airborne Effluent Monitoring System; and 9.6.2, Effluent and
Environmental Monitoring Program, of the CISF TSAR and the responses to RAls
(U.S. Department of Energy, 1998b) were taken into consideration as well.

3.5.7 Shipping Cask Repair and Maintenance

. The staff reviewed the proposed shipping cask repair and maintenance descriptions
provided in Section 4.8, Transportation Cask Repair and Maintenance of the CISF TSAR
(U.S. Department of Energy, 1998a). The responses to RAIs (U.S. Department of Energy.
1998b) were taken into consideration as well.

3.5.8 Pool and Pool Facility Systems

This section is not relevant to the CISF review because neither a pool, nor any system supporting
a pool, is incorporated into the CISF.
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4 STRUCTURES, SYSTEMS, AND COMPONENTS AND DESIGN
CRITERIA EVALUATION

4.1 Review Objective

The objective of this review is to ensure that the applicant for the CISF acceptably defines (i) the
limiting characteristics of the SNF to be stored; (ii) the classification of SSC according to
importance to safety; and (iii) the design criteria and design bases, including the external conditions
during normal and off-normal operations, accident conditions, and natural phenomena events.
Because the TSAR (U.S. Department of Energy, 1998a) is not site-specific, a complete review of
the principal design criteria as specified in NUREG-1567 (U.S. Nuclear Regulatory Commission,
2000) is not possible. The CISF will utilize only cask storage systems licensed by the NRC.
Design criteria based on cask-specific information will be derived from the cask-specific SARSs.
Additional cask-specific and site-specific information that must be included in the site-specific SAR
for the CISF is identified.

4.2 Areas of Review

The following areas of review are addressed in Section 4.4, Conduct of Review:
Materials to Be Stored

Spent Nuclear Fuel

Classification of Structures, Systems, and Components

Design Criteria for Structures, Systems, and Components Important to Safety
General

Structural

Thermal

Shielding, Confinement, and Radiation Protection

Criticality

Decommissioning Consideration

Retrieval Capability

Satisfaction of As Low As Is Reasonable Achievable Goals

Design Criteria for Other Structures, Systems, and Components

Design Criteria for Transportable Storage Casks and Cask/Canister Systems

Design Criteria for Other Structures, Systems, and Components Subject to U.S. Nuclear
Regulatory Commission Approval
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4.3 Regulatory Requirements

This section identifies the portions of 10 CFR Part 72 relevant to the review areas addressed by
this chapter. The applicable regulatory requirements from 10 CFR Part 72 to SSC and design
criteria evaluation are

. 72.2(a)(1) . 72.120(a)

. 72.3 . 72.122

. 72.11 . 72.124

. 72.24(a), (c)(1-4), (d), and (n) . 72.126

. 72.92 . 72.128

. 72.94 . 72.130

. 72.102 . 72.144(a) and (c)

. 72.104 . 72.182

. 72.106 . 72.236(a)—(g) and (k—m)

4.4 Conduct of Review

Chapter 3, Principal Design Criteria, of the CISF TSAR (U.S. Department of Energy, 1998a)
identifies the principal design criteria for the CISF. Safety protections systems are designed for
the safe containment and storage of SNF without the release of radioactive material. The staff
evaluated the CISF principal design criteria by reviewing Chapter 3, Principal Design Criteria, of
the CISF TSAR, DOE responses to the NRC RAIs (U.S. Department of Energy, 1998b), and
supporting documentation. Limited hand calculations were performed to evaluate data provided
in the CISF TSAR.

The principal design criteria identified in the CISF TSAR were compared to engineering codes and
guidelines such as those identified in ANSI-ANS 57.9 (American National Standards Institute and
American Nuclear Society, 1984), ANSI/ASCE 7-95 (American National Standards Institute and
American Society of Civil Engineers, 1996), Regulatory Guide 1.60 (U.S. Atomic Energy
Commission, 1973), Regulatory Guide 1.61 (U.S. Atomic Energy Commission, 1973b), Regulatory
Guide 1.76 (U.S. Atomic Energy Commission, 1974), and NUREG-0800 (U.S. Nuclear Regulatory
Commission, 1981).

The information in Chapter 3, Principal Design Criteria, of the CISF TSAR was reviewed with
respect to the applicable siting evaluation regulations defined in the following sections. Where
appropriate, findings of regulatory compliance are made for the 10 CFR Part 72 requirements that
are fully addressed in Chapter 3 of the CISF TSAR. Because compliance with some regulations
can only be determined by the integrated review of several sections in Chapter 3 and/or other
chapters within the CISF TSAR, a finding of regulatory compliance is not made in each major
section unless the specific regulatory requirements are fully addressed. However, findings of
technical adequacy and acceptability are made for each section in Chapter 3 as it relates to the
regulatory requirements.

The material evaluated in this chapter of the AR includes information supporting partial compliance
with some of the regulatory requirements identified in Section 4.3, Regulatory Requirements, of this
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AR. Additional evaluation considerations are addressed in other chapters of this AR. Specifically,
requirements of 10 CFR 72.104 identify criteria for radioactive materials as controlled by design,
operational restrictions, and operational limits. Operational restrictions and limits are covered in
Chapters 3, Operation Systems, and 10, Conduct of Operations, of this AR. Radiation protection
evaluation is covered in Chapter 11, Radiation Protection Evaluation, of this AR. Requirements of
10 CFR 72.106 deal with the controlled areas of an ISFSI and are also covered in Chapter 11, of
this AR. Discussion of the design basis and structural analysis of SSC important to safety as
required in 10 CFR 72.122(b) is covered in Chapters 5, Installation and Structural Evaluation, and
15, Accident Analysis, of this AR. The QA requirements of 10 CFR 72.122(a) and 72.144(a) and
(c) are covered in Chapter 12, Quality Assurance Evaluation, of this AR. The requirements of
10 CFR 72.130 are evaluated in Chapter 13, Decommissioning Evaluation, of this AR.

The regulatory requirements of 10 CFR 72.24(n); 72.102(c), (d), (e), and (f); and 72.122(b)(4), (d),
(e), (9), and (k) require site-specific information to determine compliance. Consequently, these
regulatory requirements must be addressed in the site-specific CISF SAR.

The regulatory requirements of 10 CFR 72.236 address specific requirements for SNF storage
cask approval. Compliance with 10 CFR 72.236 is assumed to be demonstrated in the vendor
SARs and the associated NRC CoC publications. The evaluation of these cask systems by the
staff was limited to determination if the cask-specific design criteria bound the CISF TSAR design
criteria.

Table 4-1. Centralized Interim Storage Facility bounding cask systems

Name Type

Dual Purpose Canister (DPC) System (VECTRA

®
NUHOMS™ MP187/HSM Technologies, Inc., 1995a and 1995b)

Transportable Storage Cask (TSC) (Holtec International, 1994

Holtec HI-STAR 100 and 1995)

Sierra TranStor™ System Dual Purpose Canister System (Sierra Nuclear Corp., 1995)

Multi-Purpose Canister (MPC) System (Westinghouse

Westinghouse Large MPC Government and Environmental Services Co., 1996a)

Multi-Purpose Canister System (Westinghouse Government

Westinghouse Small MPC and Environmental Services Co., 1996b)

Nuclear Assurance
Corporation International
Services, Inc., STC

Storage Transport Cask (STC) (Nuclear Assurance
Corporation International Services, Inc., 1994)
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441 Materials to be Stored

The bounding parameters for the materials to be stored within the sealed canisters for each of the
cask systems are identified in the vendor SARs. The site-specific CISF SAR will identify the cask
system(s) to be used at the facility. Selection of cask system(s) will establish the materials to be
stored and the corresponding design criteria. Therefore, the materials to be stored at the CISF
installation are considered by the staff to be a site-specific issue. The CISF is designed to store
between 5,300 and 7,800 casks with a total dry, commercial SNF storage capacity of 40,000 MTU
until retrieval for disposal in a geologic repository. Only storage casks approved by the NRC can
be used at the CISF. The actual number of casks at the CISF installation is dependent on the
specific cask systems to be used. The materials to be stored at the CISF installation are identified
by reference to the individual cask system SARs in Section 3.1, Stored Materials, of the CISF
TSAR (i.e., Table 3.1-1 of the CISF TSAR). To ensure that the applicable CISF LCOs identified
in Chapter 14, Technical Specifications, and the design criteria itemized in Section 3.7, Material
Handling, Storage, and Retrieval Capability, of the CISF TSAR are met, an explicit summary of the
type of SNF, maximum allowable enrichment of the fuel prior to irradiation, burn-up, minimum
acceptable cooling time of the SNF prior to storage in the cask, maximum heat designed to be
dissipated, maximum SNF loading limit, condition of the SNF, and the inert atmosphere
requirements for each cask system to be used at the CISF installation must be provided in the site-
specific CISF SAR to satisfy the requirements of 10 CFR 72.24(c)(2).

The CISF is designed to have the capability to receive SNF at the rates (MTU/yr) listed in
Table 3.6-1 of the CISF TSAR. As stated in Section 3.6, Performance Requirements, of the CISF
TSAR, the CISF is designed to receive, handle, transfer, store, and ship SNF contained in TSCs
and cask/canister systems approved by the NRC under separate docket. This limits the facility to
receive, transfer, package, and possess SNF as required by 10 CFR 72.2(a)(1).

The identification of the materials to be stored, by reference to the individual cask SARs, form a
part of the design criteria for the CISF as required by 10 CFR 72.120(a).

4.4.2 Classification of Structures, Systems, and Components

The classifications of SSC given in Section 3.2, Classification of CISF Structures, Systems, and
Components, and Section 7.1, Description of Systems, Structures, and Components, of the CISF
TSAR (U. S. Department of Energy, 1998a) are based on definitions developed by the Office of
Civilian Radioactive Waste Management (OCRWM) for the CISF. The OCRWM classification
categories as identified in DOE/RW 0333P (U.S. Department of Energy, 2000) include

. Important to Radiological Safety (QA—1)—Includes those SSC whose function is
— to maintain the conditions required to store SNF safely
— to prevent damage to the SNF during handling and storage

—to provide reasonable assurance that SNF can be received, handled, packaged,
stored, and retrieved without undue risk to the health and safety of the public.
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. Important to Waste Isolation (QA-2)—Is applicable only to a geologic repository.

. Important to Radioactive Waste Control (QA—3)—Includes those items associated with the
control and management of site-generated liquid, gaseous, and solid radioactive waste;
does not include SNF or high-level waste forms.

. Important to Fire Protection (QA—4)—Includes those items whose associated with detecting,
controlling or extinguishing a fire for protection of classification QA—1 SSC.

. Important to Potential Interaction (QA-5)—Includes those items whose continued function
is not required, but whose consequential failure during a design basis event could impair
the capability of other items to perform intended radiological safety functions.

. Important to Physical Protection of Facility and Materials (QA—6)—Includes those items
associated with security safeguard systems to protect from acts of radiological sabotage
and to prevent the theft of special nuclear material in accordance with 10 CFR Part 73.

. Important to Occupational Radiological Exposure (QA—7)—Includes those items associated
with exposure control as well as effluent and area radiation monitoring in accordance with
10 CFR Part 20.

Note that the quality list given in Subsection 2.2.2 of DOE/RW 0333P (U.S. Department of Energy,
2000) has been updated since the CISF TSAR was published and no longer includes the QA—6
category. Consequently, to be in compliance with DOE/RW 0333P, the classification of the various
CISF SSCs should be updated in the site-specific CISF SAR.

The CISF TSAR states that QA-1, Important to Radiological Safety, includes all SSC important to
safety as defined in 10 CFR 72.3. In particular, important to safety SSC are defined by the NRC
as those SSC whose functions are to (i) maintain the conditions required to store SNF or high-level
radioactive waste safely, (i) prevent damage to the SNF or the high-level radioactive waste
container during handling and storage, or (iii) provide reasonable assurance that SNF or high-level
radioactive waste can be received, handled, packaged, stored, and retrieved without undue risk
to the health and safety of the public. The definition of SSC important to safety identified in Section
3.2, Classification of CISF Structures, Systems and Components, of the CISF TSAR is analogous
to the NRC definition given in 10 CFR 72.3. The CISF TSAR graded classification system for
SSCs important to safety conforms to the requirements of 10 CFR 72.24(n). The CISF TSAR
classification system was used to group SSCs by function and to establish the appropriate design
criteria.

In response to RAI 12-3, the DOE (U.S. Department of Energy,1998b) specified the important to
safety SSC of the CISF. They are

All QA-1 SSC (summarized in Table 4-3 of this AR)
Fire Protection Program

Thermal Monitor Surveillance

Pressure Monitor Surveillance
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In addition, the staff considers that the cask storage pads should also be an important to safety
SSC. The rationale for staff's conclusion is given later.

Table 4-2 conveys the CISF QA designations for the CISF SSC as identified in the CISF TSAR.
The staff reviewed these classifications with respect to DOE/RW 0333P and NUREG/CR-6407
(Idaho National Engineering Laboratory, 1996). The CISF TSAR classifies the storage cask
system SNF canisters as QA-1 because they are the primary confinement barrier. The staff
agrees with this classification based on the fact that failure could directly result in a condition
adversely affecting public health and safety. Moreover, the staff concludes that the SNF canisters
can also be classified as an important to safety, Category A, SSC in accordance with NUREG/CR-
6407 . Other components of the storage cask systems are also classified as QA-1 in conjunction
with QA-3, QA—4, QA-5, QA-6, and QA-7 in the CISF TSAR. As identified in Table 4-3, these
other components included the storage casks, lifting yokes, casks carriers, canister transfer
equipment, and facility storage cask transporters. Failure or malfunction of these components
could indirectly result in a condition adversely affecting public health and safety. The staff
concludes that these other components can also be classified as important to safety, Category B,
in accordance with NUREG/CR—-6407. The failure of a Category B item, in conjunction with the
failure of an additional item, could result in an unsafe condition.

Thermal and pressure monitoring are required for certain storage cask systems after emplacement
on the concrete pads located in the CISF storage area. Failure of these monitoring systems does
not immediately affect the safe storage of the SNF nor the public health because the cask systems
operate in a passive manner and the monitoring systems are not initiators of or contributors to any
postulated accidents. This allows sufficient time to detect a given sensor failure and perform the
necessary repairs. Therefore, the instrumentation for thermal and pressure monitorings of storage
cask systems are not classified as important to safety. However, surveillance of the monitored
signals from these instruments is necessary to detect abnormal temperature increase due to
blockage or air inlet(s) and, for the NAC STC system, leakage of the inner seals. Therefore, the
staff concurs that the surveillance of temperature and pressure are important to safety features.
The radiation monitoring system to be used at the CISF installation is not considered to be
important to safety because it is not used in conjunction with any interlocks to control access to
unshielded, high radiation areas. The thermal, pressure, and radiation monitoring systems are
identified in the CISF TSAR as supporting aspects of the ALARA program. The staff agrees with
the classifications of the thermal, pressure, and radiation monitoring systems.

The CISF TSAR identifies the transfer facility as QA-1, QA-3, QA—-4, QA-5, QA-6, and QA-7.
Specific components of the transfer facility that are classified as QA-1 are identified in Table 4-3.
The staff agrees with this classification because failure of the transfer facility or some of its
components could indirectly result in a condition that would adversely affect public health and
safety. The failure of the transfer facility structure (e.g., a wall) or one of its QA-1 components
(e.g., an overhead bridge crane), in conjunction with the failure of an additional item, could result
in an unsafe condition during canister transfer operations. Therefore, the staff concludes that the
transfer facility and the QA-1 components delineated in Table 4-3 can also be classified as
important to safety, Category B, SSC in accordance with NUREG/CR—-6407.

Monitoring systems identified in the CISF TSAR for the transfer facility include monitoring of the
load handling equipment. The load handling systems are required to be fail-safe. Therefore, the
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load handling monitoring instrumentation and control systems for important to safety components
do not have to be classified as important to safety. The monitoring systems support the defense
in-depth program but do not perform important to safety functions.

Although the transfer facility contains a control room, it does not perform any important to safety
functions, and, consequently, does not have to be designed to provide safe control under off-
normal or accident conditions as required by 10 CFR 72.122(j). Therefore, the staff agrees that
the control room does not have to be classified as important to safety SSC.

The CISF TSAR identifies cask storage areas as QA-5, Important to Potential Interaction. The staff
agrees with this classification based on the fact that they are designed to ensure a stable and level
support surface for the storage cask under normal, off-normal, and accident level conditions. The
cask storage areas also provide an impact surface for the drop/tipover accident conditions of the
storage casks.

Failure of the storage pads may not create a situation adversely affecting public health and safety.
However, the staff finds that the storage pads could have an impact on safety. Therefore, the
storage pads can also be classified as important to safety, Category C, SSC in accordance with
NUREG/CR-6407. The site-specific CISF SAR may need to be adjusted regarding the
classification of the concrete storage pads to important to safety and the necessary analyses
performed to demonstrate the ability to withstand applicable design basis events.

The Fire Protection Program is identified in the CISF TSAR as an important to safety feature to
mitigate the effect of fire. The fire protection pump building is classified as QA—4, Important to Fire
Protection and QA-7, Important to Occupational Radiological Exposure. The staff agrees with the
QA-4 classification based on the fact that it includes those items associated with detecting,
controlling, or extinguishing a fire for protection of classification QA-1 SSC. The staff also agrees
with the QA—7 classification based on the fact that it includes those items associated with exposure
control as well as effluent and area radiation monitoring in accordance with 10 CFR Part 20. It
should be noted that the CISF TSAR does not take credit for functionality of the fire protection
program in the accident analysis in accordance with 10 CFR 72.122(c). The CISF TSAR states
that limited combustible material at the facility limits the bounding fire duration and temperature to
levels that will not adversely influence the performance of QA—1 SSC. Consequently, failure of the
fire protection system would not reduce the effectiveness of the storage cask systems and would
not be likely to create a situation that would adversely affect the public health and safety. In
addition, use of the fire protection system during a fire would not result in the necessity for effluent
control because of the low levels of contamination on the exterior of the canister systems.
Therefore, the staff finds that the fire protection program classification is equivalent to an important
to safety, Category C, designation.

The CISF TSAR identifies both the security complex and inspection gatehouse as QA—6, Important
to Physical Protection of Facility and Materials. It appears that the QA—6 classification is
acceptable based on the fact that it includes those items associated with security safeguard
systems to protect from acts of radiological sabotage and to prevent the theft of special nuclear
material in accordance with 10 CFR Part 73. As a result, it appears that the security complex and
inspection gatehouse can be classified as not important to safety. As noted previously, the QA—6
category has been eliminated from Subsection 2.2.2 of DOE/RW 0333P (U.S. Department of
Energy, 2000). The site-specific CISF SAR should be updated to reflect the latest version of the
classification categories.
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Table 4-2. Centralized Interim Storage Facility quality assurance classifications (based on
Tables 1.2-2 and 7.1-1 and Figure 1.2-1 of the Topical Safety Analysis Report)

Facility

CISF Quality Assurance (QA) Classification

Storage Cask Systems

QA-1, QA-3, QA—4, QA-5, QA-6, and QA-7

Transfer Facility Including Concrete and
Structural Steel

QA-1, QA-3, QA—4, QA-5, QA-6, and QA-7

Storage Areas Including Pads QA-5
Fire Protection Pump Building QA-4, QA-7
Security Complex and Badging Area QA-6
Inspection Gatehouse QA-6

Switchgear Building

Conventional quality designed to industrial
standards

Main Gatehouse

Conventional quality designed to industrial
standards

Transporter Wash-Down Station

Conventional quality designed to industrial
standards

Receiving Gatehouse

Conventional quality designed to industrial
standards

Potable Water Well House

Conventional quality designed to industrial
standards

Transportation Cask Queuing Area
Operations, Facilities, and/or Structures,
Systems, and Components

Not ldentified

Off-Normal Holding Area
Operations, Facilities, and/or SSCs

Not Identified

On-Site Receiving Area
Operations, Facilities, and/or SSCs

Not ldentified

Concrete Cask Staging Area
Operations, Facilities, and/or SSCs

Not ldentified

CISF—Centralized Interim Storage Facility
SSC-Structures, Systems, and Components
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Table 4-3. Centralized Interim Storage Facility QA-1, structures, systems, and components
(based on Table 3.2-1of the CISF Topical Safety Analysis Report)

System Components
Storage Facility NUHOMS® MP187 Cask System,* NUHOMS® HSM System,* Holtec
Storage Cask HI-STAR Cask System,* NAC STC Cask System,* Sierra
Systems TranStor™ Cask System,* Westinghouse Large MPC Cask
System,* and Westinghouse Small MPC Cask System*
Transfer Facility Concrete columns, beams, grade and roof slabs, walls and crane
Structural corbels

Structural steel shapes, plates and bolts, and welding materials

Access door blowout panels

Miscellaneous equipment mounting structures, hangers, and
anchorages

Caissons, rock anchors, or both

Rails for overhead bridge cranes

Transfer Facility Cask [ 225-ton capacity overhead bridge cranes

Off-Loading and
Loading Lifting yokes for NUHOMS® MP187 transport cask,* Holtec Hl-

STAR,*TranStor™ transport casks,* Westinghouse Large and
Small transport casks,* and NAC STC*

Transfer Facility Cask [ Intermediate lifting devices for storage casks*

Carrier
Transfer cradles: Westinghouse Large and Small transport casks*

Upender/downender and equipment: Westinghouse Large and
Small transport casks*

Support frame: TranStor™ transport, transfer, and storage casks*

Transfer Facility Rams for transferring Westinghouse Large and Small canisters*

Canister Transfer ] — ]
TranStor™ transfer cask and canister lifting slings*

Storage Facility NAC STC/Holtec/Sierra transporter*, Westinghouse MPC
Storage Cask transporter,* NUHOMS® MP187 transfer trailer*
Transporter

*VVendor-supplied equipment
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The switchgear building, main gatehouse, transporter wash-down station, receiving gatehouse, and
potable water well house are identified as conventional quality designed to industrial standards.
The staff agrees with this classification of these SSC.

The storage cask systems are passive systems that do not require electricity to maintain their
ability to perform their safety function. Because the canister transfer SSC are designed to be fail-
safe, they do not require electricity to maintain the canisters in a safe condition. There are no
important to safety SSC at the CISF installation that require electrical power to maintain their ability
to perform their safety function. Consequently, the electrical system SSC are not classified
important to safety. The staff agree that the electrical system SSC are not important to safety.

The main gatehouse is used to control and monitor personnel and vehicular access to the CISF.
The safety function of important to safety SSC is not directly affected by the performance of this
system. Therefore, the staff finds that the main gatehouse can be classified as not important to
safety.

The transporter wash-down station is used to remove road dirt from the transporter vehicles prior
to access to the transfer facility. DOE states that the design of the cask transportation systems is
such that the level of potential contamination from this activity should be below levels necessary
for control of the effluent. The safety function of important to safety SSC should not be directly
affected by the performance of this system. Therefore, it appears that the transporter wash-down
station can be classified as not important to safety.

The receiving gatehouse is used to monitor and approve access to the CISF installation for
incoming deliveries. It is located on the controlled area boundary and is staffed only when
deliveries are expected. The safety function of important to safety SSC is not directly affected by
the performance of this system. Therefore, the staff finds that the receiving gatehouse can be
classified as not important to safety.

The potable water well house is part of the water supply system that provides domestic drinking
water, hot and cold water, and water for emergency safety shower and eyewash stations within the
CISF. The system also provides service water for various uses, makeup water for the site fire
protection distribution system storage tanks and the site HVAC systems, and water to the site
transporter wash-down station. The safety function of important to safety SSC is not directly
affected by the performance of this system. Therefore, the staff found reasonable assurance that
the potable water well house can be classified as not important to safety.

It should be noted that the CISF TSAR has not classified some of the facility components that were
identified in Table 1.2-2 and Figure 1.2-1 of the CISF TSAR. This includes operations, facilities,
and/or SSCs associated with include the transportation cask queuing area, the off-normal holding
area, the on-site receiving area, and the concrete cask storage area. The site-specific CISF SAR
must identify the classification of these area operations, facilities, and/or SSCs and the associated
design criteria as appropriate. The staff finds that the concrete pads of the off-normal holding area
should be classified at the same level as the concrete storage pads. The holding area should be
designed to ensure a stable and level support surface for the storage cask under normal, off-
normal, and accident level conditions. The holding area should also provide an impact surface for
the drop/tip-over accident conditions of the storage casks. Although failure of the concrete pads
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of the off-normal holding area would not be likely to create a situation adversely affecting public
health and safety, the off-normal holding area pads will have a minor impact on safety. Therefore,
the off-normal holding area can also be classified as important to safety, Category C SSC in
accordance with NUREG/CR-6407. The site-specific CISF SAR should classify the off-normal
holding area as important to safety SSC and perform the necessary analyses to demonstrate its
ability to withstand applicable design basis events commensurate with the concrete storage pads.

The CISF TSAR identified the SSC important to safety to be covered by the QAP as required in
10 CFR 72.144(a) and (c). The staff concluded that this list of SSC is based on the definition of
SSC important to safety in 10 CFR 72.3 as identified in 10 CFR 72.120(a). They are identified as
items whose functions are: (i) to maintain the conditions required to store SNF safely; (ii) to prevent
damage to the SNF container during handling and storage; and (iii) to provide reasonable
assurance that SNF can be received, handled, packaged, stored, and retrieved without undue risk
to the health and safety of the public. The SSC classified as QA-1 and considered to be important
to safety are identified in Table 4-2 of this AR.

4.4.3 Design Criteria for Structures, Systems, and Components Important to
Safety

After establishing the SSC classifications, design criteria are selected for each classification. The
principal design criteria identified for SSC important to safety at the CISF are described in Chapter
3, Principal Design Criteria, of the CISF TSAR. This section of the AR presents the evaluation of
Sections 3.3, Design Criteria for CISF QA-1 Structures, Systems, and Components; 3.4, Design
Criteria for Transportable Storage Casks and Cask/Canister Systems; 3.5, Design Criteria for Other
Structures, Systems, and Components Subject to NRC Approval; 3.6, Performance Criteria, and
3.8, Summary of CISF Principal Design Criteria, of the CISF TSAR. Details of the design criteria
evaluation for SSC important to safety are provided in Subsections 4.4.3.1 through 4.4.3.7 of this
AR.

Evaluation of the CISF TSAR with respect to some regulatory requirements pertaining to SSC and
design criteria evaluation is contained in other chapters of this AR. Evaluation of the quality
standards to which the SSC important to safety must be designed, fabricated, erected, and tested
as required by 10 CFR 72.122(a) and 72.144(c) is provided in Chapter 12, Quality Assurance
Evaluation, of this AR. 10 CFR 72.122(f) requires that SSC important to safety must be designed
to permit inspection, maintenance, and testing. These requirements are addressed in Subsection
4.4.8, Maintenance Systems, and 13.2, Pre-Operational Testing and Operation, of the CISF TSAR
and Chapter 10, Conduct of Operations Evaluation, of this AR.

As identified in Subsection 4.4.2, Classification of Structures, Systems, and Components, of this
AR, the instrumentation and control systems, control room/area, and utility services are not
classified as important to safety. Therefore, the requirements of 10 CFR 72.122(i—k) are not
applicable to the discussion in this section.

10 CFR 72.182 requires that the design for physical protection must show the site layout and the

design features provided to protect the ISFSI from sabotage. Section 4.9, Physical Protection, of
the CISF TSAR provides a description of the material to be contained in the site-specific
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security plan. The CISF physical protection plan was not evaluated and must be included as part
of the site-specific application.

4.4.3.1 General

The general design criteria used in the design of CISF QA-1 SSC are given in Sections 3.1, Stored
Materials, and 3.3, Design Criteria for CISF QA-1 Structures, Systems, and Components, of the
CISF TSAR. An evaluation of the design criteria for the materials to be stored at the CISF was
performed. Table 4-4 provides a summary the general CISF design criteria.

DOE states in Subsection 3.6.4, Facility Service Life, of the CISF TSAR that the CISF will have a
maintainable service life of 40 yr. As pointed out in 10 CFR 72.42, however, the license term for
an ISFSI must not exceed 20 yr from the date of issuance. To continue operation of the CISF
beyond the initial licensing period, application for renewal of the license should be filed in
accordance with the applicable provisions of 10 CFR Part 72, Subpart B, at least 2 yr prior to the
expiration of the existing license (as per 10 CFR 72.42).

The design criteria delineated in the CISF TSAR satisfied the overall requirements givenin 10 CFR
72.122(b) for protection against environmental conditions and natural phenomena. The overall
requirements given in 10 CFR 72.122(c) were not satisfied for protection against fires and
explosions, however. The design criteria for fire for the off-normal and accident conditions are
based on the CISF TSAR contentions that fire is not a credible event because of the lack of
combustible material and the inherent design of the transfer facility and cask/canister systems.
The staff determined that all of the potential combustible sources have not been considered (i.e.,
the locomotive and heavy-haul vehicle fuel tanks were not addressed).

Details of the design criteria of the individual storage cask and canister systems confinement
structures are contained in the vendor SARs. The staff did not review these documents in detail.
Compliance with the requirements of 10 CFR Part 71 and 10 CFR 72.236 was assumed to be
demonstrated in the vendor SARs and evaluated in the individual cask system NRC CoC SERs.
The six cask systems presented in Table 4-1 were used for the purpose of developing bounding
CISF design criteria. The bounding nature of the CISF design criteria will have to be reevaluated
in the context of the specific cask systems chosen for use in the site-specific CISF SAR.

Table 4-4. Summary of Centralized Interim Storage Facility design criteria—general

Design
Parameters Design Conditions Criteria and Codes
Design Life 40 yr CISF Specifications
Storage Capacity 40,000 MTU of commercial spent CISF Specifications
nuclear fuel

Number of Casks 5,300 to 7,800 casks CISF Specifications

* CISF—Centralized Interim Storage Facility

1 MTU-Metric Tons of Uranium
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4.4.3.2 Structural

The structural design criteria, given in Subsection 3.3.1, Structural, of the CISF TSAR, considered
for the design of CISF QA-1 SSC are developed from generic site characteristics and used in
determining the structural loads and load combinations for the analyses identified in Chapter 7,
Installation Design and Structural Evaluation, of the CISF TSAR. Table 3.8-1 of the CISF TSAR
gives a summary of the design criteria that are comprehensive and consistent with standard
design criteria (i.e., ANSI/ANS 57.9, 1992, and ANSI/ASCE 7-95, 1996) as required by 10 CFR
72.24(c)(1). The structural design criteria are identified in Table 4-5. Table 4-5 also identifies the
applicable codes and standards as required by 10 CFR 72.24(c)(4). Each of the design criteria
identified in Table 4-5 is discussed in detail below.

Design basis tornado characteristics, given in Subsection 3.3.1.1, Tornado (Wind Load), of the
CISF TSAR, are based on Regulatory Guide 1.76 and NUREG-0800 (U.S. Nuclear Regulatory
Commission, 1974, 1981a). The design basis tornado wind speed and air pressure drop
parameters represent the worst case conditions identified in Regulatory Guide 1.76 and, therefore,
are considered by the staff to envelope design criteria for the continental United Sates. Three
design basis tornado missiles, given in Subsection 3.3.1.2, Tornado (Missile Spectrum), of the
CISF TSAR included massive, penetrating, and small missiles. Details of the missiles are
contained in Tables 3.3-2 through 3.3-4 of the CISF TSAR. Design basis tornado missiles are
based on Subsection 3.5.1.4, Spectrum | Tornado Missiles, of NUREG-0800 (U.S. Nuclear
Regulatory Commission, 1981a). The staff finds that the CISF TSAR meets the guidance given
in Regulatory Guides 1.76, and NUREG-0800 for tornado and tornado missile design criteria.

Non-tornado wind parameters, given in Subsection 3.3.1.3, Straight Wind, of the CISF TSAR, are
based on criteria from ANSI/ASCE 7-95 (American National Standards Institute and American
Society of Civil Engineers, 1995). The 50-yr mean recurrence interval, 110-mph wind speed
bounds most locations in the 48 contiguous United States, with the exception of coastal regions
with hurricane exposure. Exposure Category C is the most conservative classification for land
based facilities and represents full development of the wind over unobstructed land. The
Importance Factor, 1.15, for QA—1 SSC increases the wind speed to a 100 year mean recurrence
interval. The staff finds that the CISF TSAR meets the requirements of 10 CFR 72.120(a) and
72.122(b) in that the environmental design criteria for straight wind conditions are identified
consistent with standard design criteria.

Precipitation criteria, given in Subsection 3.3.1.5, Precipitation, of the CISF TSAR, are based on
a review of historical data for the continental United States contained in National Weather Service
Report No. 52 (National Weather Service, 1982) and are intended to ensure that CISF drainage
areas and drainage systems are adequately designed. Estimates are based on probable maximum
precipitation values that are based on a 100-yr recurrence interval. QA-1 SSC are to be located
above the maximum flood level. If the CISF is sited at a location susceptible to flooding, an
analysis should be made in accordance with Regulatory Guide 3.48 (U.S. Nuclear Regulatory
Commission, 1989) for potential flood effects in the site-specific CISF SAR. The staff finds that the
CISF TSAR meets the requirements of 10 CFR 72.120(a) and 72.122(b) in that the environmental
design criteria for precipitation and floods are identified consistent with standard design criteria.

Snow and ice loading criteria, given in Subsection 3.3.1.6, Snow and Ice, of the CISF TSAR, are
adopted from ANSI/ASCE 7-95 (American National Standards Institute and American Society of
Civil Engineers, 1995). Based on Figure 7-1 of ASCE 7-95, snow and ice loading criteria covers
the majority of the 48 contiguous United States with the exception of some mountainous locations
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and the North Central portion of the country. The staff finds that the CISF TSAR meets the
requirements of 10 CFR 72.120(a) and 72.122(b) in that the environmental design criteria for snow
and ice loading are identified consistent with standard design criteria.

Seismic design requirements, given in Subsection 3.3.1.7, Seismic-Ground Motion, of the CISF
TSAR, include a 0.75-g horizontal acceleration used in conjunction with Regulatory Guide 1.60
(U.S. Nuclear Regulatory Commission, 1973a) response spectra. This earthquake is applied at
the structure foundation (assuming a shallow foundation). Given the horizontal acceleration,
Regulatory Guide 1.60 (U.S. Nuclear Regulatory Commission, 1973a) sets both horizontal and
vertical response spectra that will be validated against actual site characteristics (and possibly
modified) once a site is designated. The CISF design (Subsection 3.3.1.8, Seismic - Surface
Faulting, of the CISF TSAR) assumes that all SSC important to safety are located away from
capable faults. The design criteria for the earthquake loading anchored at 0.75 g satisfied the
regulatory requirements of 10 CFR 72.102(a, b, and f). The CISF TSAR meets the Regulatory
Guides 1.60 and 1.61 (U.S. Nuclear Regulatory Commission, 1973b) for seismic events.

The probability of a volcanic eruption in the vicinity of most United States nuclear facilities is low
enough that no specific design considerations are made for ash fall, as identified in
Subsection 3.3.1.9, Volcanic Eruption (Ash Fall), of the CISF TSAR. This reasoning supported a
no-ash-fall criterion for the design of the CISF installation. Site-specific characteristics may require
the consideration of volcanic ash-fall loads.

The CISF will be designed to ensure that air overpressures produced by postulated off-site and on-
site explosions do not exceed 1.0 psi (Subsection 3.3.1.10, Explosions, of the CISF TSAR).
Postulated off-site explosions are based on Regulatory Guide 1.91, (U.S. Nuclear Regulatory
Commission, 1978a). A vapor explosion involving a 2,000-gal. diesel fuel tanker truck provided the
basis for an on-site explosion. Based on the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>