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REMOVE Section 15.1.1.1 on Page 15-4 of the SER, and INSERT: 

15.1.1.1 Cask Drop Less Than Design Allowable Height

At the Facility, a loaded HI-STORM 100 storage cask will not be lifted over 9 inches.  The
HI-STORM 100 storage cask was analyzed for vertical drops from heights of 6.5 and 10 inches
onto the storage pads (Holtec International, 2001a) for site specific conditions.  Based on a
linear interpolation between the 6.5 inches and 10 inches drop conditions, a 9 inch drop will
result in an deceleration (42.6g) that is less than the design basis (45g) deceleration. 
Therefore, the conclusions drawn in the HI-STORM 100 FSAR are still applicable. The analysis
(Holtec International, 2001a) demonstrated that a vertical drop from 9 inches  would not impair
the cask�s ability to maintain subcriticality, confinement, and sufficient shielding of the stored
fuel.  As discussed in Chapter 5 of this SER, drop of a HI-TRAC transfer cask and MPC will not
occur due to the design of the lifting devices used in the Canister Transfer Building.
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REMOVE Section 15.1.2.1 on pages 15-8 and 15-9 of the SER, and INSERT: 

15.1.2.1 Cask Tipover

The staff reviewed the information presented in Section 8.2.6 of the SAR, Hypothetical Storage
Cask Drop/Tipover.  This accident event involves a hypothetical tipover of a storage cask while
on the storage pad or while being transported from the Canister Transfer Building to the
storage pad by a cask transporter.

As discussed in Section 8.2.6 of the SAR, the HI-STORM 100 storage cask will not tipover on
the storage pad as a result of a credible natural phenomenon, including a design basis seismic
event, tornado wind, and impact by a tornado-generated missile.  However, to demonstrate the
defense-in-depth features of the HI-STORM 100 storage cask design, a non-mechanistic,
hypothetical tipover scenario was analyzed (Holtec International, 2001a) for site-specific
conditions.  The staff reviewed applicant�s method of analysis, inputs, assumptions, and
conclusions, and agrees with the applicant that the deformations of the storage cask as a result
of a tipover event would not impose unacceptable loads on the MPC. 

Tipover of the storage cask while on the transporter (due to overturning of a cask transporter) is
prevented by the design of the transporter.  Cask transporters are considered to be
commercially available equipment and are not part of the cask system or ISFSI design.  The
Technical Specifications require the licensee to use cask transporters that are designed to
preclude tipover during a design basis earthquake or if impacted by a design basis tornado
missile.

Based on the design of the cask system, the site characteristics, the equipment to be used at
the proposed Facility, and the analysis presented in the PFS Facility SAR, the staff agrees that
the cask will not tipover.  Nevertheless, a hypothetical, non-mechanistic tipover would not impair
the cask�s ability to maintain subcriticality, confinement and sufficient shielding of the stored
fuel.



  
December 21, 2001 Chapter 15 - Supplement No. 23

REMOVE Section 15.1.2.2 on page 15-9 of the SER, and INSERT: 

15.1.2.2 Cask Drop

The staff reviewed the information presented in Section 8.2.6 of the SAR, Hypothetical Storage
Cask Drop/Tip Over.  This accident event involves dropping a loaded transfer cask, storage
cask, or canister in the Canister Transfer Building, cask storage area, or path from the transfer
facility to the storage area.

The storage casks are moved from the Canister Transfer Building to the storage pad using the
cask transporter.  The Technical Specifications in the PFS Facility SAR require that the
transporter be designed to mechanically limit the storage cask vertical lifting height to 9 inches. 
As discussed in Section 4.7.5.5 of the SAR (Holtec International, 2001a), the vertical lift height
for the cask transporters to move the casks to the storage pads is 4 inches.  As discussed in
Section 15.1.1.1 of this SER, the applicant  has demonstrated with site specific drop and tipover
analyses (Holtec International, 2001a) that a vertical drop from 9 inches would not impair the
cask�s ability to maintain subcriticality, confinement and sufficient shielding of the stored fuel. 
As discussed in Chapter 5 of this SER, drop of a HI-TRAC transfer cask and MPC will not occur
due to the design of the lifting devices proposed to be used in the Canister Transfer Building. 

Based on the above discussion, the staff finds that a cask drop from the maximum allowable
height of 9 inches would not impair the cask�s ability to maintain subcriticality, confinement and
sufficient shielding of the stored fuel.
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15.1.2.4 Fire and Explosion

INSERT a new subsection before the subsection entitled �Potential for Wildfires� on page 15-18
of the SER, as follows: 

Potential Fires at the Canister Transfer Building - Structural Steel Roof

The structural steel roof will be fireproofed to provide the required 2-hour fire resistance rating
(Parkyn, 2001).  The bounding fire for the building structural consideration as discussed in PFS
Facility SAR Section 8.2.5 is the 300 gallon diesel fuel fire combined with a 30-minute tire fire. 
Therefore, the 2-hour fire resistance rating is adequate to ensure that the fire scenarios
discussed in PFS Facility SAR section 8.2.5 will not result in a structural failure.  The 2-hr fire
rating is based on the construction classification Type II-FR per the UBC, and Type II-222 per
NFPA 220.  The building construction meets the requirements of NFPA, Section 3-5. 
Therefore, there is reasonable assurance that the postulated fires will not pose any hazard to
the structural integrity of the structural steel of the Canister Transfer Building.



  
December 21, 2001 Chapter 15 - Supplement No. 25

REMOVE Section 15.1.2.6 on pages 15-29 to 15-32 of the SER, and INSERT:

15.1.2.6 Earthquake

The staff has reviewed the information presented in the following SAR sections:  Section 8.2.1,
Earthquake; Section 2.6, Geology and Seismology; Section 3.2.10, Seismic Design; Section
4.2.3, Cask Storage Pads; Section 4.7.1.4.1, Seismic Support Struts; Section 4.7.1.5.1.F,
Earthquake; Section 4.7.1.5.3, Structural Analysis; Section 4.7.2, Canister Transfer Cranes;
and Section 4.7.5, Cask Transporter.  The staff also reviewed the information in Appendix 2G of
the SAR, which provided an additional seismic evaluation on co-seismic rupturing of the
Stansbury and East or East/West faults.

A seismic event can occur at any time during any stage of a transfer or storage operation
involving a cask or a canister.  At a specific site, earthquake potential is often described by
annual probability of exceeding certain ground motion levels or seismic hazard curves. Section
3.4 of the SAR classifies the structures, systems, and components important to safety into three
categories: A, B, and C, based on the QA procedures.  All structures, systems, and
components important to safety should be able to function during a seismic event.  These
important to safety features of the Facility include the (i) canister (Category A), (ii) concrete
storage cask (Category B), (iii) transfer cask (Category B), (iv) lifting devices (Category B), (v)
Canister Transfer Building including the reinforced concrete structure, the steel structure
supporting the reinforced concrete roof, and the sliding doors for the transfer cells (Category B),
(vi) canister transfer overhead bridge crane (Category B), (vii) canister transfer semi-gantry
crane (Category B), (viii) seismic struts (Category B), and (ix) cask storage pads (Category C).

The PFS Facility design earthquake was originally described by the site-specific 84th-percentile
response spectrum curves anchored at a peak horizontal acceleration of 0.67g and a peak
vertical acceleration of 0.69g, based on an earlier DSHA study conducted by Geomatrix
Consultants, Inc. (1997).  A subsequent geological survey conducted by Geomatrix
Consultants, Inc. (1999a) has identified additional faults in the vicinity of the site. After taking
into account these newly discovered faults in the DSHA (Geomatrix Consultants, Inc. 1999b),
the 84th percentile peak horizontal acceleration and peak vertical acceleration values rose to
0.72 and 0.80g, respectively, exceeding the originally proposed design values.  Subsequently,
PFS proposed to use PSHA for design (Parkyn, 1999) and submitted to the NRC a request for
exemption from the seismic design requirement of 10 CFR 72.102(f)(1).  Based on the site-
specific PSHA conducted by Geomatrix Consultants, Inc. (1999a) and additional evaluation of
the site (Geomatrix Consultants, Inc, 2001a) identified the 2000-yr return period earthquake
that produces a peak horizontal acceleration of 0.711g and a peak vertical acceleration of
0.695g at the proposed PFS site.  The design of the Facility is based on a design response
spectrum that envelops the 2,000-year return period hazard spectra.  Section 2.1.6 of this SER
provides additional information on the seismic ground motion hazard and the staff�s review of
the PFS request for exemption at the Facility.
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The Canister Transfer Building protects the canisters from earthquake ground motions during
transfer from the transportation cask to the storage cask.  The previous building design in SAR
Revision 18 (Private Fuel Storage 2000d) was analyzed for a seismic event using a lumped
mass model (Stone & Webster Engineering Corporation, 1998a). The applicant also prepared a
three-dimensional finite element model, using the ANSYS computer code, to analyze and
design the building in accordance with the ACI codes (Stone & Webster Engineering
Corporation, 1998b & 1998c).  The staff reviewed the applicant�s analyses of seismic loads of
the previous design and concluded that the method of analyses and assumptions are
reasonable.  The applicant has updated the seismic load analysis (Private Fuel Storage 2001c)
to reflect the physical changes in the building design (SAR Revision 22, Private Fuel Storage
2001a), as a result of updated design-basis seismic conditions.  The applicant also plans to
update the detailed design of the building prior to construction.   Based on (1) the detailed
review of the applicant�s design criteria and the process for the previous building design and (2)
the applicant�s statement in the SAR (section 4.7.1.5.3) that the changes to the detailed design
will follow the same design criteria and the process, the staff concludes that the design of the
Canister Transfer Building for the design-basis earthquake loads is acceptable.  Detailed
analysis has been completed for the upper and lower roof steel (Stone & Webster Engineering
Corporation, 2001d) and the rolling doors for the transfer cells (Stone & Webster Engineering
Corporation, 2001e).  These structural steel elements will be designed in accordance with
ANSI/AISC N�690.  Results of these analyses indicated that the available design strength
exceeds that required for the factored design loads.   Chapter 5 of this SER provides a detailed
evaluation of the design of the Canister Transfer Building.

The overhead bridge crane, the semi-gantry crane, and the canister downloader are all single-
failure-proof lifting devices, as discussed in Chapter 4 of the SAR.  A 200-ton overhead bridge
crane and a 150-ton semi-gantry crane will be used for loading and unloading shipping casks
and transferring spent nuclear fuel canisters between the shipping and storage casks.  The
overhead bridge crane lifts the shipping casks from a heavy-haul trailer or rail car and places it
upright into one of the transfer cells.  These cranes utilize a patented hoisting safety system
called X�SAM.  The cranes are designed in accordance with ASME NOG�1 (American Society
of Mechanical Engineers, 1989) and are single-failure-proof in accordance with NUREG�0554
(Nuclear Regulatory Commission, 1979).  ASME NOG�1 provides the requirements of electrical
overhead and gantry cranes with top running bridge and trolley and components of cranes used
at nuclear facilities.  NUREG-0554 identifies the design features, fabrication, installation,
inspection, testing, and operation of the hoisting system and braking systems for trolley and
bridge of a single-failure-proof overhead crane handling system.  The Facility lifting devices are
designed with single-failure-proof features so that any potential failure of a single component
will not result in the crane losing capability to stop and hold the load (SAR Section 4.7.2.5.4). 
The cranes are provided with suitable restraints to prevent any uplift during an earthquake.  The
crane design will not allow any part to become detached and fall in a design earthquake. 
Additionally, the cranes will not lower the load in an uncontrolled manner during or as a result of
a design earthquake.  Moreover, design specification of the cranes include manual release
capability to release the brakes for hoist, emergency, bridge, gantry, and trolley for controlled
lowering and positioning of the load in case of an emergency (SAR Section 4.7.2.5).
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Additionally, the shipping cask will be secured prior to disconnecting the crane and unbolting
the lid, by attaching seismic support struts between the cask and the transfer cell building
columns (SAR Section 4.7.1.4.1). The seismic support struts are designed to resist the forces
generated by the PFS Facility design basis ground motion and maintain the shipping cask
secured in the upright position. The HI-TRAC transfer cask can remain connected to either the
overhead bridge crane or the semi-gantry crane throughout the transfer operation. Continuous
connection with the crane assures that the transfer cask cannot topple under PFS Facility
design basis ground motion.  Seismic support struts will be attached to the transfer cask prior to
disconnecting the crane to assure cask stability under PFS Facility design basis ground motion.

Cask transporters will be used to move the loaded storage cask between the canister building
and the storage pad.  The Technical Specifications require that the transporter be designed to
limit the lifting height of a canister to a maximum of 9 inches and to prevent overturning or
tipover under a design basis ground motion.

The cask storage pads have been designed in accordance with ANSI/ANS�57.9�1992
(American National Standards Institute/American Nuclear Society, 1992) and ACI 349�90
(American Concrete Institute, 1989). Each pad is an independent reinforced concrete structure
of dimensions 30 ft wide, 67 ft long, and 3 ft thick.  Eight loaded proposed storage casks will be
placed on each pad.  The design of the storage pads accounts for the weight of the loaded
storage casks and the design earthquake for the site.  The design of the storage pads would
provide an adequate safety factor against bearing failure under static and earthquake loadings. 
Additionally, the storage pad is not susceptible to subsurface failures associated with
liquefaction (SAR Section 2.6.4.8).  The staff�s evaluation of the storage pads is discussed in
Sections 2.1.6.3 and 5.1.3 of this SER.

The generic cask stability analysis, presented in the FSAR for the HI-STORM 100 Cask System
does not bound the PFS Facility site-specific ground motion.  Therefore, Holtec International
(2001b) carried out additional analysis to demonstrate that the HI-STORM 100 storage casks
will not tip over in a PFS Facility design basis ground motion, characterized by the response
curves with a zero period acceleration of 0.711g in both horizontal directions and 0.695g in the
vertical direction. This supplemental analysis has been reviewed in Chapter 5, Installation and
Structural Evaluation, of this SER.  This supplemental analysis of the stability of the HI-STORM
100 storage cask considered soil-structure interaction, actual storage pad site, and a variety of
cask placement configurations on the storage pad.  Two bounding coefficients of friction for the
cask-pad interface were analyzed: (1) coefficient of friction equal to 0.2 emphasizing sliding and
(2) coefficient of friction equal to 0.8 emphasizing tipover.  For the case with coefficient of
friction equal to 0.2, a cask will slide less than 3 in. For the other case, the lateral motion of the
cask top center point from its initial position is less than 4 in.  In addition a case was considered
that allowed the storage pad to slide with respect to the soil-cement and soil foundation.  The
resulting motion of the casks on the storage pad in this condition were less than the sliding
distances stated above. 
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The staff has reviewed the information and analyses provided by PFS for potential hazards
from earthquake ground motion at the Facility as discussed in Section 2.1.6.2 of this SER.  The
staff found that the PSHA methodology with a 2,000-year return period value used to determine
the design earthquake for accident analyses to be acceptable because:

� There are sufficient regulatory and technical bases to accept the PSHA
methodology for seismic design of the Facility, as detailed in Section 2.1.6,
Geology and Seismology, of this SER and in Stamatakos et al. (1999).

� The PFS PSHA is based on adequate characterization of potential seismic
sources, ground motion attenuation, and associated uncertainties; and the PSHA
results are conservative, as detailed in Section 2.1.6, Geology and Seismology,
of this SER and in Stamatakos et al. (1999).

� The design spectra were developed based on the procedures outlined in
Regulatory Guide 1.165 (Nuclear Regulatory Commission, 1997) and sufficiently
incorporated near-source effects,  as detailed in Section 2.1.6, Geology and
Seismology, of this SER and in Stamatakos et al. (1999).

� Co-seismic rupturing of the Stansbury fault with the East or East/West fault
would not significantly affect the 2,000-year return period ground motion level at
the proposed PFS site, as detailed in Section 2.1.6,Geology and Seismology, of
this SER and in Stamatakos et al. (1999).

The staff also reviewed the information presented by the applicant on stability analyses of
structures, systems, and components important to safety.  The staff�s evaluation is discussed in
Chapter 5 of this SER.  The staff found PFS�s stability analyses acceptable because:

� The applicant has demonstrated that the HI-STORM 100 storage casks will not
tipover or slide while stored on the concrete pads from site-specific ground
motion.

� Single-failure-proof lifting devices, designed to withstand the site-specific ground
motion without toppling or dropping the load, will be used in the Facility.

� Seismic support struts, designed to resist the forces generated by site-specific
design basis ground motion, will secure the shipping, storage, and transfer casks
during transfer operations.

PFS has adequately determined design basis earthquake events for the Facility design.  The
methods adopted by the PFS for evaluating the design basis ground motion are appropriate as
evaluated in Section 2.1.6 of this SER. Also, as discussed in Section 2.1.6 of this SER, the
regional extent of earthquakes and subsequent ground motion are identified. The applicant
submitted a request for an exemption from the seismic design requirements of
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10 CFR 72.102(f)(1) (Parkyn, 1999) and supporting documents (Donnell, 2000). The staff found
the exemption request is acceptable with a 2,000-year return period earthquake.  PFS  has
conducted accident analyses using 2,000-year return period ground motions and demonstrated
the adequacy of design of structures, systems, and components important to safety.

Based on the foregoing evaluation, the staff finds that a design earthquake event would not
impair the ability of the structures, systems, and components to maintain subcriticality,
confinement, and sufficient shielding of the stored fuel.
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REMOVE Section 15.1.2.9 on pages 15-33 to 15-35 of the SER, and INSERT: 

15.1.2.9 Tornadoes and Missiles Generated by Natural Phenomena

The staff reviewed the information presented in SAR Section 2.3.1.3.3, Tornadoes; Section
3.2.8, Tornado and Wind Loadings; Section 4.7.1.5.1.E, Tornado Winds and Missiles; and
Section 8.2.2, Extreme Wind.  This evaluation assumed that site personnel would not have any
prior warning before the Facility structures, systems, and components are impacted by a
potential design basis tornado and a tornado missile.

The State of Utah experiences on average two tornadoes each year based on National Oceanic
and Atmospheric Administration data for the period 1950�1995
(http://www.ncdc.noaa.gov/ol/climate/severeweather/small/avgt5095.gif).  Table 2.3-1 of the
SAR lists four tornadoes during the period 1975�1995 that occurred within a 1� latitude-
longitude square, approximately 3,641 sq mi, centered at the proposed site.  All four tornadoes
occurred in Tooele County.  However, no information is available for one of these tornadoes, 
that was reported on September 23, 1992.  Based on data for the other three tornadoes, PFS
estimated the mean number of tornados per year in the square to be 0.14 with a geometric
mean tornado path area of 0.035 sq mi.  The estimated probability of a tornado striking
anywhere in the square that includes the PFS Facility site is 1.37 × 10�6 per year or a
recurrence interval of 728,200 years.

Characteristics of the design basis tornado and tornado missile are given in Section 3.2.8 of the
SAR.  The SAR developed the characteristics of the design basis tornado in accordance with
Regulatory Guide 1.76, Design Basis Tornado for Nuclear Power Plants (Nuclear Regulatory
Commission, 1974).  The proposed  site is located in Region III, as defined in Regulatory Guide
1.76.  The characteristic of the design basis tornado for Region III is defined as a tornado with a
maximum wind speed of 240 mph, a rotational speed of 190 mph, a translational speed of 50
mph, a radius of maximum rotational speed of 150 ft, and a 1.5-psi pressure drop at a rate of
0.6 psi/s.   

Three design basis tornado missiles are based on Spectrum I missiles of Section 3.5.1.4,
Missiles Generated by Natural Phenomena, of NUREG�0800 (Nuclear Regulatory Commission,
1981c). These missiles include an automobile with a weight of 1,800 kg (3,600 lb) (a massive
kinetic energy missile that will deform on impact), an 8-in. 125-kg armor-piercing artillery shell
(a rigid missile to test penetration resistance), and a 1-in. solid steel sphere (a small rigid
missile of a size sufficient to pass through openings in protective barriers).  It is assumed,
based on Section 3.5.1.4 of NUREG�0800, that all three missiles will impact at 35 percent of
the maximum horizontal wind speed of the design basis tornado, that is, at 84 mph.  The first
two missiles are assumed to impact at normal incidence.  The last missile impinges on the
barrier openings in the most damaging directions.  These objects are postulated to be picked
up and transported by the winds of a design basis tornado.
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Important to safety structures, systems, and components that may be affected by design basis
tornado missiles are (i) canister transfer facility superstructures, (ii) site transporters, and (iii)
storage casks.  These structures, systems, and components are required to function during this
design basis event.

The HI-STORM 100 storage cask is designed to withstand a 360 mph tornado with a 3.0 psi
pressure drop, and a 1800 kg tornado-generated missile with a velocity of 126 mph.  These
parameters bound the PFS Facility design basis tornado.  The tornado analysis for the HI-
STORM 100 and the staff�s evaluation are respectively provided in the HI-STORM 100 FSAR
and the NRC�s related SER.  This analysis demonstrated that the HI-STORM 100 cask can
withstand a design basis tornado and tornado missile impact without penetration, permanent
deformation, or tipover.

The structure of the Canister Transfer Building is expected to function during an extreme wind
event.  Tornado wind with associated pressure drop is considered to act simultaneously.  The
tornado wind speed converted to wind pressure following ASCE 7�95 (American Society of Civil
Engineers, 1996).  This methodology is acceptable to the staff.  The structure will be designed
to protect all structures, systems, and components within the building by withstanding the
tornado wind and associated pressure drop by means of its static strength without requiring any
venting (SAR Section 4.7.1.5.1). The Canister Transfer Building walls, superstructure, and
sliding doors for the transfer cells are designed to structurally withstand both horizontal and
vertical components of the impact of the spectrum of tornado missiles.  The transfer facility
superstructure provides tornado missile protection through reinforced concrete walls and roof.
The composite steel and concrete sliding doors for the transfer cells provide tornado missile
protection for this region of the Canister Transfer Building.  Components of this building will be
of sufficient strength and size to resist the missile impact without compromising the strength
and stability of the structure and to prevent penetration of the missile and associated spalling of
concrete interior to the point of impact.  The layout of the building (SAR Figure 4.7-8) and
specially designed labyrinths will prevent tornado missiles from entering through the doors or
ventilation openings in the walls and roof, and impacting the fuel canisters, single-failure-proof
cranes and their supports, and any other structures, systems, and components in the building
(SAR Section 4.7.1.5.1).

Section 4.8.2.6.2 of the SAR includes discussion of the resistance of the cask transporters to
overturning on impact by a design basis tornado missile.  Cask transporters are commercially
available equipment and are not considered to be part of the cask system or ISFSI design. The
proposed Technical Specifications require the licensee to use cask transporters that are
designed to preclude tipover if impacted by a design basis tornado-driven missile.

The staff reviewed the information provided by the applicant and evaluated the analyses of
potential hazards from design basis tornadoes and tornado missiles at the Facility.  The staff
found it acceptable because:
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� The frequency and characteristics of tornadoes and tornado missiles for the
proposed site have been adequately assessed.

� Acceptable methodologies have been used to characterize the design basis
tornadoes and tornado missiles for the proposed site.

� Structures, systems, and components important to safety that may be affected
by the design basis tornados and tornado missiles have been identified.

� The storage cask and Canister Transfer Building are adequately designed to
withstand postulated tornado wind loads and loads imparted by the postulated
tornado missiles.

� The Technical Specifications require the licensee to use cask transporters that
are designed to preclude tipover if impacted by a design basis tornado-driven
missile.

The information presented in the SAR demonstrates that appropriate methodologies have been
adopted to investigate the potential tornado severity and frequency at the proposed site along
with the associated missile hazards.  PFS has identified the severity of hazards associated with
a design basis tornado for the proposed site and incorporated it into the design of the Canister
Transfer Building using appropriate design loads and layout of the building.  The design of the
Canister Transfer Building has adequately considered the appropriate design basis tornado
loadings and the associated hazards so that the important to safety structures, systems, and
components in the building will be protected.  The information presented is sufficient to
conclude that the design of the Canister Transfer Building is adequate to withstand the design
basis tornado loadings and the associated tornado missiles so that the important to structures,
systems, and components will be protected.

Based on the foregoing evaluation, the staff finds that a tornado or tornado-generated missile
would not impair the ability of the structures, systems, and components to maintain
subcriticality, confinement, and sufficient shielding of the stored fuel.
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REMOVE Section 15.3 on pages 15-103 to 15-109 of the SER, and INSERT:
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