INTERIM STORAGE
PARTNERS

October 30, 2019
E-55305

Director, Division of Fuel Management

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

Attn: Document Control Desk

One White Flint North

11555 Rockville Pike

Rockville, MD 20852

Subject: Submission of ISP Draft Responses for Several RAls and Associated
Document Markups from First Request For Additional Information, Part 2,
Docket 72-1050 CAC/EPID 001028/L-2017-NEW-0002

Reference: 1. Letter from John-Chau Nguyen (NRC) to Jeffery D. Isakson, “Interim
Storage Partners LLC'’s License Application To Construct And
Operate The Waste Control Specialists Consolidated Interim Storage
Facility, Andrews County, Texas, Docket No. 72-1050 — First
Request For Additional Information, Part 2,” dated March 6, 2019

2. Letter from Jack Boshoven to John-Chau Nguyen (NRC), “Interim
Storage Partners (ISP) First Request for Additional Information (RAl)
Proposed Submittal Schedule, Docket 72-1050 CAC/EPID 001028/L-
2017-NEW-0002,” E-54395, dated May 31, 2019

3. Letter from Jack Boshoven to John-Chau Nguyen (NRC),
“Submission of ISP Draft Responses for Several RAls and
Associated Document Markups from First Request For Additional
Information, Part 2, Docket 72-1050 CAC/EPID 001028/1.-2017-
NEW-0002,” E-54658, dated July 26, 2019

Interim Storage Partners LLC (ISP) hereby submits its draft responses to the Requests
for Additional Information (RAIs) from Reference [1] in preparation for meetings to be
scheduled with NRC staff for discussion. The draft responses and associated
application change pages being submitted are consistent with those identified in Table 2
of Reference [2]. Enclosure 1 (Public) contains the draft responses to the RAls and
associated marked up pages for the Safety Analysis Report (SAR). There is no
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proprietary information in this submittal and, therefore, no separate enclosures for
proprietary documents or affidavits are required.

The subject of this submittal is the first portion of RAls related to the Cask Handling
Building (CHB), which will be submitted in two parts. Please note that the SAR markups
may contain markups supporting other RAls addressed in an earlier submittal. Included
in this submittal are:

¢ RAls NP-3-5, NP-7-9, NP-7-10, NP-7-11, NP-7-15, which are part of the CHB
RAlIs listed in Table 2 of Reference [2], originally scheduled for October 18.

The second portion of CHB-related RAls, will be submitted on November 27 following
completion of the evaluations required to submit complete and high-quality responses.
Included in the November submittal will be:

e RAI NP-7-1, which is part of the CHB RAls listed in Table 2 of Reference [2].

¢ RAIls NP-13-1, NP-13-3, NP-E-8, NP-E-9, NP-E-10, NP-F-6, NP-F-7, NP-G-4,
NP-G-5, which are discussed in Reference [3] as being rescheduled for submittal
with the CHB RAls.

e RAI PLC-3, which is referred to in Table 4 of Reference [2] as TS-x, originally
scheduled for October 18.

Finally, one CHB RAI will be submitted December 6, 2019 with the Pad-related RAls,
listed in Table 2 of Reference [2] and originally scheduled for November 1 after
completion of the evaluations required to submit complete and high-quality responses
Included in the December submittal will be:

e RAI NP-7-12, which is part of the CHB RAls listed in Table 2 of Reference [2].

o NP-4-4, NP-E-1, NP-F-1, NP-F-2, NP-G-1, which are discussed in Reference [3]
as being rescheduled for submittal with the Pad RAls.

e The 13 RAls in the third row of Table 2 of Reference [2] (Pad-related).

Should you have any questions regarding this submission, please contact Chris Olsen
by telephone at (410) 910-6897, or by email at christopher.olsen@orano.group.

Sincerely,

SSP—

Jeffery D. Isakson
Chief Executive Officer
Interim Storage Partners LLC
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cc:  John-Chau Nguyen, Senior Project Manager, U.S. NRC
Jack Boshoven, ISP LLC
Elicia Sanchez, ISP LLC
Renee Murdock, ISP LLC

Enclosures:

1. Draft RAl Responses with associated application change pages (Public)
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Partial Response to First RAI Part 2 to Support a License Application for a
Consolidated Interim Storage Facility for Spent Nuclear Fuel in Andrews County,
Texas, Docket 72-1050




RAls and Responses - Public A _ Enclosure 1 to E-55305

RAI NP-3-5:

Provide the basis to classify the Cask Handling Building (CHB) as an important to safety (ITS)
Category C structure in WCS CISF SAR Section 3.4.1, “Cask Handling Bulldmg Q \
Classification.” ,

NUREG/CR-6407, “Classification of Transportation Packagmg and Dry Sp
System Components Accordance to Importance to Safety,” defines ITS/C
structures, systems and components (SSCs) whose failure or maIqugti'on'Would n

situation adversely affecting public health and safety. CategoryAB ltems are defined as: SG_S
whose failure or malfunction could mdlrectly result in a conditién a versely affectlng pubhc

Based on the above definitions, justify the ClaSSlflcatIOQ; '
when collapse of the CHB structural members, fallure o)

This information is needed to determin
Response to RAI NP-3-5:

WCS CISF SAR Section 3.4.1 has been reviset
as an ITS Category B str ctu '

WCS CISF SAR S
as Tables 3-5 and

Page 1 of 6




WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

. 1.2.2 Principal Design Criteria

The WCS CISF principal design criteria are based on the site characteristics, the

design criteria associated with the cask systems listed in Table 1-1 that have been
previously approved by the NRC, and specific criteria required for the CS CISF
design.

ian Table 1-2

The cask systems listed in Table 1-1 meet the WCS CISF desigf ‘
provides a summary of the WCS CISF principal design critgtia.

1.2.3 Facility Descriptions

The major facilities at the WCS CISF are the Cask . I;I/andhng Building and the storage
area. The Cask Handling Building is approx&é/tely 140 feet long by 130 feet wide by;

trlfcture demgne’d £ support two

70 feet h1gh The bu11d1ng is a two-bay steel’

transport vehicle. One bay of the building w1lT‘hous the" Canféter Transfer System

described in Section 1.3.1.2 and the other bay w1llxbg , lgble for direct transfer of

of the building is set aside for Sterage. i an view is shown in

Figure 1-7. Figure 1-8 is a se throu ‘

location. Air monitors and dosi

purposes. The building is not d Led or m,t ,
. . shielding for SNF or GTCC matemals Thi ufﬁhng 1

Butlding’is to receive and prepare for storage

é It will also receive GTCC waste canisters
t\ process canisters stored at the site for off-
m_‘ is designed to handle canisterized material
( 'bare fuel.

€. RARA) prmmples are incorporated, to the
pracucal throughout the facility design to reduce radiation exposure
1el. Cranes/lifting devices for transferring the NUHOMS®

ing for monitoring
'de confinement or
Sified as ITS - Category B |

As Low._,
maxunu\n

i NITS as. 'th:a) lift heights of the loaded casks are maintained below 80
1§mes after removal of the impact limiters. The analysis of bounding drop

s that a NUHOMS® transportation/transfer cask will maintain structural
hé DSC confinement boundary and maintain basket geometry from an 80
e bottom of the cask to the ground”) drop. The ITS canister transfer

nt used to make the transfer to the storage overpacks is substantially identical
ot used to transfer the canister into dry storage at the reactor facilities where the
material was initially stored.

Page [-5
All Indicated Changes are in response to RAI NP-3-5




WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

' 3.2.8.1 NUHOMS® and Vertical Cask Systems

The NUHOMS" storage systems and the Vertical storage systems are designed to
provide long-term storage of SNF. The canister materials are selected to protect

against degradation during the storage period, including the application
specific aging management programs.

3.2.8.2  Cask Storage Pad LLoad Combinations

The storage pads for the Vertical system storage modules dre ITS. ‘¢combinations
are provided in Section 7.6.1.4. :

3.2.8.3  Canister Transfer System

The CTS is ITS. Load combinations are in aé@fdance with NOG-1[3-34].

RAINP-35 |

3.2.8.4 Cask Handling Building Load Combinations

The building will support |
3 combinations. The design of l
sign will consider l

" The CHB is a structural steel building with metal siding
two overhead cranes and considéntheir effects on loadn

l
oad factors, and allowable stresses used in d
3, refer to Section 7.5.3.2.1.. E

\|RAINP711|

dance with ASME B30.2, “Overhead and Gantry Cranes (Top

ngle or Multiple Girder, Top Running Trolley Hoist)” [3-30]. The
ails are attached to the CHB structure in a manner that
urance that the rails will remain attached to the CHB structure.
s are procured and designed to follow the loading conditions and
combinations established in ASME B30.2 [3-30].

Page 3-14



WCS Consolidated Interim Storage Facility Safety Analysis Report : Revision 3 Interim

. Criteria utilized for criticality safety of the canister/cask systems are not based on site-
specific criticality safety criteria, therefore no additional criticality evaluations are
required specific to this application. Chapter 10 addresses the criticality criteria for
each of the canisters authorized for storage at the WCS CISF identiﬁe?/l?able 1-1.

Table 3-5 describes the Quahty Assurance class1ﬁcat1ons for major SSCsas utilized at

1 edmAppen 1cés\A3 B.3,C3,D.3,

transfer equipment and storage |
1. Se\tkorf 2.1 of the Technical

E.3, F.3 and G.3, depending on;\
Spemﬁcatlons [3 1] lists the SN

34.1

] r\stack up and transfer operatlons for the NAC canisters is located
n T\he 130-ton overhead crane and associated NUHOMS®
: sks Lift Beam Assembly are NITS because the NUHOMS®
of ifted above the Technical Specifications [3-1] height limits.
g structure (structural steel and column foundations) is classified as ITS,
Category B 03 meet the requirements of 10 CFR 72.122(b)(2)(ii) [3 -23] and to prevent ]

,: y provided by the canister for all operations and the overpacks provide

; v;ré%tion from natural phenomena and postulated off-normal and accident events] I

Page 3-23
All Indicated Changes are in response to RAI NP-3-5
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WCS Consolidated Interim Storage Facility Safety Analysis Report

Revision 3 Interim

Table 3-5

Quality Assurance Classification of Structures, Systems, and Components as
Utilized at the WCS CISF”

Important-To-Safety

Not Important-To-Safety

Classification Category A
SNF Canister

Classification Category B

Storage Overpacks

Canister Transfer System (See Note 3)
Vertical Cask Transporter

Cask Handling Building

| Classification Category C

Storage Pads (Vertical Concrete Storage
overpacks)

Facility Infrastructure

ility Lighting

otable Water System
Sanitary Waste/Septic Systems
Facility Roads

Railroad Line Components

Associated Support Equipment

Page 3-34




WCS Consolidated Interim Storage Facility System Safety Analysis Report Revision 3 Interim

43.8.4

4.3.8.5

43.9

439.1

4.3.10

Inspection and Testing Requirements

Inspection and preoperational testing of the fire detection and fire suppression systems
will be performed in accordance with the requirements of Section 13.2.2. L,
Preoperational and periodic inspection and testing will be performed in a¢cordance
with NFPA 25 [4-12].

Personnel Qualification and Training

Training and qualification requirements for the testing, inspﬁéji%n, andk:i;";"‘ ération of
the fire systems will be in accordance with the requireme: ts°6f NFPA 25 [4-1ﬁx

Maintenance System

There is preventative maintenance performed on asis on the CTS, transfer

equipment and transportation casks. Maintenanc\g‘@f_tgeﬁSSCs, which are classified
as ITS, ensure that they are sa d reliable through}ujgw_, Jife of the WCS CISF per
10 CFR 72.122(%). ‘ 5 :

The storage systems at the WCS : ain,\t\enancé?requirements due to
their passive design and function, Périodic in$j ) d’maintenance to keep the
storage overpack air vents unobstmo%@cl i ﬁgiteqﬁired to\rﬁeet the requirements given in

the Technical Specifications [i—3__].‘\v ikEysise, the CHB structural members, with their,

passive desigaifanctioglio,prevent stigétyral failure, require infrequent periodic,
inspectiofffio’ens T ' )
weathCring. effects. Other/components‘at the WCS CISF that require routine periodic
mai\“rﬁeﬁance includethe.ovethead bridgersgr'ane, fire suppression system located in the
CHB}é\tlif'\effyail cars;/a] C fans :Ol"-t'e;ﬁsgv}he backup diesel generator, and the
GEON e e T
ure ring equipment:

Prevweri; fivésand routiné maintenance activities are scheduled and established to ensure
that SSTs are being haintained according to equipment manufacturer's recommended

‘C@d Chemical Systems

There are no cold chemical systems at the WCS CISF.

Page 4-12
All Indicated Changes are in response to RAI NP-3-5
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‘ 4.7.1

4.7.1.2

- ALOY IC
S m—
{
£
)

Cask Handling Building

Transfer of each canister from the rail car to the transfer vehicle or VCT occurs inside
the CHB. The CHB contains two overhead cranes capable of lifting and ma
the transportation cask and canister. For canisters stored in horizontal st

overpacks, the overhead bridge crane is used to transfer the transpor ask from
the rail car to a transfer vehicle that will move the canister to the

canisters stored in VCCs, the CTS and VCT are used to transfeg ster from the
transportation cask to a VCC that is then moved to the Stora :
1-8 show the CHB layout and elevation section. The CHB'¢
confinement or radiation shielding other than a concre

The CHB loading bays are used to receive .
transportation casks arriving at and departi ,
ors. Two rail/truck lanes
are provided in this area to meet the expected WCS oughput requirements.
The rail lme serving the CHB is equlpped w1th a derail ice to prevent inadvertent
yad the NUHOMS™

transportation cask from its tr inati
and decontamination activities
on-site transfer Vehicle Empty -

4 ricated steel framed structure with metal
1al overhead cranes. The CHB is classified as
ection 7 5 3 prov1des addltlonal 1nformat10n about the bulldlng 1

rs in the building to allow access by railroad cars and transfer

llected in the building, it will be sampled to ensure no contamination is

hen pumped for discharge.

: B structure is de51gned to w1thstand snow, rain, w1nd, and tornado 1oads r |

7 5 3 2 descrlbes the de51gn spec1ﬁcat10ns for the CHB

Plans and Secti
ans and Sections \_{RAI NP-7-9 |

The CHB is shown in Figures 1-7 and 1-8.

Page 4-22
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. 4713 Confinement Features

The CHB is not counted on to provide confinement for SNF or GTCC waste.

477.1.4  Function

The CHB facilitates cask handling operations at the WCS CISF. Th se operatlons are
described in more detail in Chapter 5. The functions of the CHB’ V : loading and
unloading transportation casks from rail cars; general weatherf f):f'otec “n for the
handling operations; a location for the CTS; support structure for overheadfc ranes;
staging area for storage overpacks; and storage and staging 16t other tlansfer 2
fovide shielding or conﬁn mept.

»»»»»»»»

shipping equipment. The CHB is not counted on to pfov,

4.7.1.5 Components

The major components that comprlse the GHB a/c; two 130,tdn ovVerhead bridge

system for tools as

2

dlscussed in Section 4.3.3 and the. CHB will haxyfgéivs fafidard commercial HVAC
system in the Utility and Storage room area of the\)ulldmg The larger building will

not be heated or cooled. Ventilation w111 be commercial _grade equipment and

A We tions 4.7.3 and 4.7.4. Table 4-1 p10v1des a
a lgcable apﬁenm%( and section for each canister/storage
ividual cask transfer systems are discussed.

4.7.1.6

The CHB iDclaséify
descnbea\m,

The CHB :houses two.130 ton overhead bridge cranes. These cranes are classified as
NITS T} < ranes are provided for the purpose of loading and unloadmg NUHOMS®

cranes fsh "rfl hclude limit switches that shall be procedurally verified to be pre—set‘
limitin; oS i avel (lifting: hezght)"J so that they do not lift the NUHOMS?® casks above
heir ahalyzed drop height. Section 7.5.3.1 provides additional information on the

et a& bridge cranes. The NUHOMS® casks W111 be hfted by the crane utilizing the

Page 4-23
All Indicated Changes are in response to RAI NP-3-5
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. 5.2.1.2  Canister Handling

5.2.1.2.1 Functional Description

The Cask Handling Building is a two bay ITS — Category B B steel structuf deésigned to

support two commercial bridge cranes used to lift loaded transportati; i cabks from rail
cars and to remove / install personnel barriers, impact limiters and<4 items from
the transportation casks upon receipt of the rail car at the Cask ; ~Building.

NUHOMS®

5, the cask lifting dev,
s lifted from the rail car
The yard tractor moves the

After receipt inspection and removal of the impact li
attached to the top and bottom of the cask and the;,,
the transfer cask support skid on the transfer traj e
transfer trailer to the storage pad and HSM,/

Vertical Storage Systems

After a preliminary receipt 1nspect1on the rail car an transportation cask are
The transportation cask impa M
straddling the rail car and the tran po?t‘?

Al'transfer operations to move the

: sportation casks are accomplished with the
Asks'in a horizontal orientation utilizing a NITS bridge crane, as all

a maximum height of 80 inches. The Cask Handling Building also

Page 5-9
All Indicated Changes are in response to RAI NP-3-5



WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

7.5.3

7.5.3.1

The VCT is not an overhead hoisting system as defined by any ASME Standard, rather
it is a mobile hydraulic gantry crane and adheres to applicable ASME B30.1

requirements. The lift links, lifting pins and header beam are designed, load tested and
inspected in accordance with the requirements as specified in ANSI N14,65,

Cask Handling Building Structural Design

This section presents the st1uctura1 description and design crrtena fo‘ 1 QV CS CISF
Cask Handling Building (CHB). The CHB is designed to meét the requrrements of 10
CFR 72.122(b)(2)(ii). The CHB is a two bay commerclallygaeﬂgned ana\fabucated
steel frame structure with metal siding designed to sgpport two commercial®o _f"'\fhead
cranes used to move transportation casks from the #to the transfer vehidl he
CHB is ITS - Category B. The overhead cranes ¥y 1 also be used to remove or 1nstall AN
personnel barriers, impact limiters from the transp rtation casks All operations to
move the NUHOMS® System MP187 and MPI itz tlon casks are

To facilitate rail car unloadlné cté
incorporates two overhead bri g
transportation casks from the rai al, Iemove ”'p mrters and shielding, etc.

The vertical systems will utilize the oyerhead tidge crane to remove 1mpact limiters

:

The o/ver‘x“ d bridge creﬁ s are clasmﬁ\ s Not-Important-to-Safety and are designed
ace 'I:dance with Al : ’i330 2, “Overh d and Gantry Cranes (Top Runmng Bridge,

; \/
rémain attached to the CHB structure during the above-described
ismic chps are prov1ded on the overhead crane bridge trucks and

NRC remain bounding (Reference WCS CISF SAR Tables A.3-1, B.3-1, C.3-1,
and D.3-1). The overhead cranes may be used for miscellaneous lifts that do not
involve lifting of loads over loaded transportation or storage casks inside the CHB.

Page 7-33
All Indicated Changes are in response to RAI NP-3-5




WCS Consolidated Interim Storage Facility Safety Analysis Report

Table 7-1
WCS CISF Structures and QA Classification

Structure

QA Classification

Canisters, Storage Overpacks (VCCs and
HSMs), Transfer Casks

Important-to-Safety

Cask Handling Building

Important-to-Safet

Cask Handling Building Overhead
Cranes

éfety

4

Not importan‘t/
V%

;Overhead ‘Crane Bridge Trucks and
Trolley Seismic Clips

Crane Runway Support Beams

Canister Transfer System

Storage pads, NUHOMS® Systems

Revision 3 Interim

Storage pads, VCCs

NUHOMS?® Transfer Equipment (Except
Transfer Cask)

Vertical Cask Transporter

Page 7-108
All Indicated Changes are in response to RAI NP-3-5



RAls and Responses - Public | Enclosure 1 to E-55305

RAI NP-7-9:

Provide the basis for the assumption in WCS CISF SAR Section 7.5.3.2 that an administrative
control will be adequate to prevent failures of structural members and potential cg e of
overhead cranes onto canisters during receipt, transfer, storage, and retriev 3tions for the
spent nuclear fuel and GTCC waste within the CHB.

The NRC staff needs additional information to determine the effectivene:

and potential collapse of overhead cran€gjont
retrieval operations for the spent nuclear

effectivenes
onto caniste
controls and a

Ad al explanation of relevant administrative
ana of the CHB to resist failure of structural

Page 2 of 6
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‘ Table 1-2

Summary of WCS CISF Principal Design Criteria
(3 pages)

-

Applicable Codes,

Design Parameter Design Criteria Condition

A

Extreme
Temperature
(NAC Systems)

Snow and Ice Snow Load 10 psf /
Dead Weight

Internal and
External Pressure
Loads

Design Basis
Thermal Loads

Operating Loads

Maximum Temperature [13°F
Minimum Temperature -1°F

/Normal

Per design basis for systems listed in TableA-1 // Normal

N/A

N/A
N/A

Live Loads Per design basis for

Public wholebody
. Radiological

Protection

Accident 10 CFR 72.106

RalelOglcé Normal 10 CFR 72.104

N/A N/A
N/A N/A
Normal 10 CFR 72.130

Confinement N e

| Bask/canis ;'\handling system prevent breach
nfinemept’boundary under all conditions

k Materials Handling’
and Retrieval
Capability

Normal 10 CFR 72.122(1)

I ge system allows ready retrieval of
nister for shipment off-site

event building collapse hinder design-basis
tornado and tornado-generated | missile, Accident Section 7.5.3.7 |

B fZoaa’mg, prevent building collapse undeh
Wesign-basis seismic Zoadmg
Note:
. 1. Inaccordance with 10 CFR 72.104 (a)(3) limits include any other radiation from uranium fuel cycle operations
within the region.

Page 1-25
All Indicated Changes are in response to RAI NP-7-9
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. Lateral Soil Pressure X X
Thermal Loads X

Explosion Overpressure
Drop/Tipovér

Accident Pressurization
Fire

Tornado Wind/Missiles
Floods

Earthquake

Design criteria for these loads are described in th{wghapter and are used in the deS1gr;
of all SSCs classified as ITS. The SSCs that aré claSsified as ITS are discussed in

Section 3.4.

The NUHOMS®
Appendices A-G. Chapter 12 addresses site spec1ﬁ@ aco@ent conditions and Table 12-
1 provides a cross-walk that po,;,_ s to the appropriateA| dix for each authorized
canister/cask system. ¢ T ‘

3.2.1 Tornado and Wind Loadings \-

. The design of SSCs considers the‘gaoacxixs I ultmg from: (“V)ln‘ do and extreme wind. The
design basis tomado&s\pwsented i Té I . Demgn basis tornado characteristics

3.2.1.1

- \m
\[% e 26.5-1D of ASCE 7-16 [3- 35]. The design |
ned as a 3-second giist for Exposure C category.

‘T‘he cask storag es: stems are designed to withstand a tornado from Region II as
deﬁned Regul QGuide 1.76 [3-2]. The design basis tornado characteristics for

structures from the design basis wind and the design basis tornado are

W the design. The method used to convert wind loading into forces on a
15 in accordance with NUREG-0800 (Section 3.3.1, Wind Loadings, and
{3.3.2, Tornado Loadings) [3-3].

Page 3-6
All Indicated Changes are in response to RAI NP-7-9
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3.2.14  Tornado Missiles

w3t

213 NotUsed

casks contained wzthzn Pr eventzng penelration. Of tor nado-g\,,nerated m ol
conszdei ed a CHB structural deszgn iequn ement, as %@é‘

1\
\\%

Section 3.2.1.1. The evaluation cases required by NUR -0800, Section 3.5.1.4 [3-3]
include at least three objects as potential tornado »s./; massive high kinetic
energy missile which deforms on impact, a rigid miss le \’gsst penetration resistance,
and a small r1g1d missile of a 31ze sufﬁc1ent to just pas\t ings i

3.2.2 Water Level (Flood) Design

un y, Texas which has a semi-arid climate
year There are no lake systems or flowing

The WCS CISE.isloeated in Andrew
w1th apprommatelyﬂlékches of rain.

Jdnd site grade is above the elevation of the PMF from offsite sources as
, ented in Section 2.4.2.2. The site area is designed to assure adequate drainage
for/ﬁ/eavy rainfall, including the 100-year event. Therefore, a flood event will not
impact SNF and GTCC waste storage or transfer operations.

Page 3-7
All Indicated Changes are in response to RAI NP-7-9
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. 3-22 Title 10, Code of Federal Regulations, Part 20, “Standards for Protection Against
Radiation.”

3-23 Title 10, Code of Federal Regulations, Part 72, “License Requirements for the

Reactor-Related Greater than Class C Waste.”

3-24 ASCE-7 (formerly ANSI A58.1), Minimum Design Loads for Building
Structures, American Society of Civil Engineers, 1995.

3-25 McGuire, R.K., Silva, W.J. and Constantino, C.J., 2001, Techn
of regulatory guidance on design ground motions: Haz

3-26 Not Used.
3-27 Regulatory Guide 1.61, Damping Values Fo
U.S. Nuclear Regulatory Commission, Oct

3-28 ASCE-4, Seismic Analysis of Safety-Related res and Commentary on
Standard for Seismic Analysis of Safety-Related tructures, American
Society of Civil Engineers, 198

3-29 NUREG-0554, Single-Failure-Pre
Regulatory Commission, 1979

ASME B30.2-2005 Overhead ani

es for Nuclear Plants, U.S. Nuclear

SR |

Page 3-30
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' 7.53.2

Design Analysis

The CHB str uctu7 e is designed fo withstand snow and razn in accordance with the
Internanonal Buzla’zng Code: In aa’a’ztton zz‘ is a’eszgnea’ fo. reszst fazlure 0 uctural

pressure change (APC) ana’ tornaa’o mzsszles

USRS —

Admznlsn atzve Conlrols will be used to mztzgate certazn zmpat ¥

the poznt where the cask has been placed onl
can bé relocated to the south end of the CHB. Fj
bounds the approximate time (5 5 hours for NAC—T’
casks and 8 hours for NAC-M

the CHB, fo pZacement of the canzster )
poznt the overhead crane wzll SoMloTBed

respectzve Appendzx refer fo T ab 9- -2, C.
G 9 ] Admzn;sﬁ% iyekegnirols wil 25: e the movemenz‘ of the overheaa7 crane such
"é%atﬁ“i’ﬁ“’ ‘f&g uth—most of the CHB once razlcar unloadzng has been

g S

i ll not be permzﬁed to proceed- unless current

; wedaueather for the approachzng eight hours indicate:safe weaz‘her__"_ L
esexactions eliminate the potential for collapse of overhead cranes onto,
Keeeipl, Ir ansfer and retrieval operations (with storage operatzons

T de ?,h\e rrrrrrrrrrrrr

Watch ensure avoidance of atmospherzc conditions which are favorable for the
a’evelopmenz‘ of severe thunderstorms capable-of producing tornados-within. the
following eight hours,
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‘ ?*: 711?52: Eéz”ﬁziﬁﬁtr“&ﬁve controls ensure ‘that-during unsafe weather condzlzons all

Loads

Loads used in analysis and design of CHB st
o D Dead load
e L Liveload

€ include the following:

e H lateral soil pressure load
e T, Thermal load
e W Wind load

‘ o W, Tornado load
F’ Flood loa

oadm,%mcludmg related internal moments and forces,
orientation, and point of application. Dead loads

1ass of the structure and any permanent equipment loads. The effects
1 settlement are considered when determmmg dead loads In

tal dead leggi%ontribution is not precisely known at the time the analysis or
\performed.

jd Deﬁned as any normal load 1nclud1ng related 1ntema1 moments and

e equipment loads, loads due to vibration and any support movement
s and operating load are types of live loads. The following descriptions
vide design requirements for various types of live loads.

- Rain, Snow and Ice — Described in Chapter 3, the design live load due to
rain, snow, and ice is 10 1b/ft> which is the ground snow load. Determination
. of roof snow and ice loads is in accordance with the requirements of
American Society of Civil Engineers (ASCE) Standard 7-05 [7-34].
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‘ e Thermal Load (T,) — Consist of thermally induced forces and moments resulting
from operation and environmental conditions affecting the dry storage

components and transfer facility building structure. Thermal loads are based on

the most crltlcal transient or steady- state condition. Thermal expan51 )

e &zn accordance
ﬁ}es the “limit state

requzrements of ASCE Standar. d 7-1 6 [ 7—69] ]
" ‘zn deszgn of the CHB

methodology, in common wzth the other cod N

“Regzon 11, this incliides the 6. 625 mch-
e;.a 4000 lb automobzle and a’l znch

L e S e e e

internal pressures due 1o the. 200-mph torrzadol

calcoldz:ed myoccordance with ASCE 7-05 [7-34 ] Main Wznd
&System procedures with ho varzatzon in wmdward pressure vsj

¢ W= W05, W,
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i
. iWhere

P — N e

internal pressure from atimospheric | pressure change

e B3 R Fir o a ey e nom
W= load from tornado missile impacts

Since the CHB is not credited as tornado missile proz‘
' Ecaslﬁs analyszs oft tornado mzsszles is lzmzred to mz( &

prtmary structural ﬁamzng, ie., calumns«
maintain structural stability,

b roach is taken for mzsszle zmpact Zoadzng

‘upport sz‘ructures wzll fazl under deszgn baszs tornado loadzng, z‘herebyL
ellmmaz‘mg the potennal for damage to canisters during receipt, Iransfer, ana’
retrieval operations.(with storage opérations occurring outside the CHB). i

Page 7-38
All Indicated Changes are in response to RAlI NP-7-9




WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

. 7-58

7-59
7-60
7-61

7-62
7-63
7-64
7-65
7-66

Nuclear Energy Institute (NEI), “Consistent Site-Response/Soil-Structure Interaction
Analysis and Evaluation,” June 2009.

Deleted.
Deleted.

ANSI/AISC N690-06, “Specification for the Design, Fabrication,
Steel Safety-Related Structures in Nuclear Facilities.”

ANSI/AISC 360-05, “Specification for Structural Steel Bui
APA Consulting Computer Code SASSI, Version 1.0.
ASCE 7-10, “Minimum Design Loads for Buildin
ANSYS Computer Code and User’s Manual, V.

Calculation AREVATNOOI-CALC-002, R
TN Independent Spent Fuel Storage Installa
'I‘X.”

Calculation AREVATNOOI-CALC-001, Rev. 1 “I d Design for WCS at
Andrews, Texas.”

\TNP-7-11]7-67
768

ACI 349-13, "Code Requiremeéils 10 leqr Safety-Reld ncrete Structures and
731Commentary."

Q.

ASCE 7-16, "Minimum Design I CEey
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. RAI. NP-7-10:

loads of the CHB rather than the site-specific response spectra developed fro
Seismic Hazard Evaluation described in WCS CISF SAR Chapter 2; and (2)

amplification factor coefficients in order to reach the conclusion that
as Seismic Design Category C.

The NRC staff needs additional justification on the applicabilj

Response to RAI NP-7-10:

ltem 1:

accordance with sei m i ‘hese codes, modal response spectrum
analysis is perform { ismi

generated by t
WCS CISF S

oz ,.»,. re used, comparison with the site-specific spectra is not
diSchission oftthel SCE 7 soil classification for the WCS CISF site.

q ;
Nevertheless, soilFgttticture inte lon (SSI) effects must be addressed in the CHB selsmlc
analysis, as requir

Hazard AnaIS|s and to provide a justification for neglecting SSI effects on the CHB structure.

‘ SAR Sections 3.2.3, 3.2.3.5, 3.2.3.8, and 3.2.3.9 have also heen revised to reflect that CHB
seismic demands and analysis methods are determined using nuclear facility standards.
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. Impact:

SAR Sections 3.2.3, 3.2.3.5, 3.2.3.8, 3.2.3.9, and 7.5.3.2 have been revised as described in the
response.
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3222

3223

3224

3.23

Phenomena Considered in Design Load Calculations

SSCs are not in a floodplain and are above the PMF elevation. Therefore, they are not
required to consider flood design loads.

Flood Force Application

SSCs are not in a floodplain and are above the PMF elevat1on Ther, fore

, they are not |
required to consider flood design loads. :

Flood Protection

SSCs are not in a floodplain and are above the PMFE ._fi‘?vation. Therefore, they": 1€ Not,
required to consider flood design loads. ‘ ;

Seismic Design

The design of SSCs classified as ITS consider IOdd

design basis ground motion, which was deterrmnedib "' globablllstlc seismic hazard
analysis (PSHA) as d1scussed ect1on 2. 6 Probab\l
E“

r@bablhtles or'frequenmes with which
,‘éund motion are expected to be exceeded.

Cwas used. The EPRI [3-32] ground motion models are defined for hard rock or a
\[S30 of 2,830 m/sec and greater. It is unclear whether the site area should be

considered a tectonically active region like the WUS or a stable continental region like |
the CEUS. It may likely be located in a transition between the WUS and CEUS. '
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‘ 3.2.3.3  Design Response Spectra Derivation

The seismic analysis for the CISF swas performed to be consistent with 10 CFR
72.103 [3-23], U.S. Nuclear Regulatory Commission’s NUREG- 0800 “Star dard

Regulatory Guidance on Design Ground Motions: Hazard- and Rigk=€onsistent
Ground Motion Spectra Guidelines” [3-25].

3.2.3.4 Design Time History

return period and associated strain-compatible prgperties were developed and provide
for the SSI analysis. Three three-component sgfSOf time historigs were developed
§produced that déseribes and summarizes
), 10ns were performed in
flations are contained in

|

|

Consistent with NRC requirements, horizontal and yétti€al DRS for a 10,000 §
l

| through spectral matchlng A final report

\

accordance with AECOM’s NQA-l Program. Détaile
calculation WCS-12-05-200-001 in Chapter 2 Att3

Design time histories are use i i ponents are considered

. 3.2.3.5 Use of Equivalent Static Loads
Chapter 7 of the SAE i s used in the seismic design and analysis.

ad and the NUHOMS® NITS storage pad,
tic properties, equal to or lower than the
rvative for use in an equivalent static
ivalent static analyses for the Vertical

A WHOMS™ NITS storage pads are given in

] and are listed in Table 7-38.

sed for the Canister Transfer System (CTS) is specified in ASME

3-34]. All of the load combinations identified in paragraph |

atéd. Controlling load combinations have been used to determine
I'then are compared to applicable allowable stresses. The sum

sly applied loads (static and dynamic) do not result in stress levels

ause any permanent deformation, and thus, the CTS fully meets the

fictural steel components are analyzed and designed using static analysxs
ydslfor determining forces and moments on structural steel members as a result of
applied service loading conditions. Dynamic analysis methods are used for

| determining structural steel member forces and moments for factored loading

i conditions where structural components are subJected to seismic loads.

& | e s e S
\——lRAINP710|
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3.23.6

3.23.7

3238

3239

Seismic analysis information for the NUHOMS® and Vertical Storage System design
criteria are fully described in Appendices A.3, B.3, C.3, D.3, E.3, F.3 and G.3.

Critical Damping Values

Critical damping values are in accordance with Regulatory Guide 1.61 [3—27] for a
SSE. /

Basis for Site-Development Analysis

Attachment D).

Soil Supported Structures

The soil supported structures that are analyzed fox the
motion are the ITS Storage Pads, the CTS, and thgw-

Soil-Structure Interaction

that Sozl Structue“neractzon (SS‘ e &gg’o nﬁm mal, such that the crzterza of ASCE

J"Srsis studies the dynamic properties of structures under vibrational
excitation and determines modes of the structure defined by natural frequencies and
acto ofs. Response loads are developed based on the response-spectrum analysis
propnate frequencies.
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a‘

g “}

Flood Loads (F’) — Are due to exterior flood waters from the design-basis flood
exerting forces and moments on exterior buildings structures, or entering a
building and exerting loads on interior building structures. As described in
Chapter 2, the CHB finished floor elevation is above the PMF elevatl in and flood
loads are not applicable. A

_Seismic Loads (E’) —| Loads are determined uszng ‘nuclear fa
rzncludzngASCE 4-16 [ 7—69] and. ASC'E 43-05 [ 7-44 ] In a

andards,

structure crane supports and sezsmzc;u}
b dge crane and trolley|

Yy amzc r esponse zrzdzcatesl
l, such that the crzterza of

ASCE 4—] 6, Sectzon 5.1
detazled SSI analyszs Se
’conszderatzon of sozl—str

mcoherency is conser vatzvely neglected for WCS CISF ,<>'z‘ructuresx
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RAI NP-7-11:

Provide the basis for the use of the IBC load combinations and ACI 318 in WCS CISF SAR,
Section 7.5.3.2.1, “Reinforced Concrete Load Combinations” for the design of rei
concrete members of the CHB, which is an ITS structure.

NUREG-1567 Section 5.4.4, “Other SSCs Important to Safety,” reference

318-08.

WCS CISF SAR Section 7.5.3.2.1, in addi $73.3 have been
revised to reference ACI 349-13 for developme edfconcrete load combinations for
design. B

Impact:

SAR Sections 3.24 .3.2.1, andl 7.5.3. en revised as described in the response.
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3.2.8.1 NUHOMS® and Vertical Cask Systems

The NUHOMS® storage systems and the Vertical storage systems are designed to
provide long-term storage of SNF. The canister materials are selected to
against degradation during the storage period, including the applicatio
specific aging management programs.

3.2.8.2 Cask Storage Pad L.oad Combinations

The storage pads for the Vertical system storage modules
are provided in Section 7.6.1.4.

3.2.8.3 Canister Transfer System

The CTS is ITS. Load combinations are in

E NOG-1 [3-34].

3.2.84 RAI NP-3-5
two overhead cranes and consi i binations. The design of ‘g
the structure is in accordanceS i ] esign will consider f
load combinations as required B ides additional i
~ information on the CHB design «
3.2.8.5 Cask Handling

. The founda he i ventional mat foundation of remforced concrete
pad factors, and allowable stresses used in

== . i

3.2.8.6

ance with ASME B30.2, “Overhead and Gantry Cranes (Top
ngle or Multiple Girder, Top Running Trolley Hoist)” [3-30]. The
anesiails are attached to the CHB structure in a manner that
surance that the rails will remain attached to the CHB structure.
esare procured and designed to follow the loading conditions and
combinatigf§ established in ASME B30.2 [3-30].
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. 7.5.3.2.1 Reinforced Concrete Load Combinations

Load combmatzons for deszgn of CHB reinforced. conerete structures such as the CHB
foundatzon and slab are developed in accordance wzth ACI 349- 13 [7-68] D Jesign of
IT S embedded plaz‘es and concrete anchors are also in accordance withfile
requzrements of ACI 34913 4

7.5.3.2.2 Structural Steel Loading Combinations

Steel sections for the CHB structure will be designed in accordance w1th\ IS€ 360
[7-62]. Load combinations used for the design of struet/u\r; 1 steel components ofithe
WCS CISF CHB will follow those specified in IBCASection 1605. s

7.5.3.3 Reinforced Concrete Structural Analysis and Des1gn

= RV

’é}ﬁed in Section 7.5.3.2. A
computer model erl be generated and used to analy» (

e’CHB for appropriate

slab-on-grade dmfeundatlons w11$ b
foundatron gg’?l : olat\e from the\b

;‘“proxggl_e\d tﬁe CHB along the crane runways to support the
& fO-t@n capacity overhea/ d bridge cranes. The steel crane runway support
eat S 1§:d as category C Important to Radiological Safety since they provide
support\for thegverhead cranes during a seismic event and prevent the cranes falling
mo\t\he nsportanon_cask stations. The steel crane runway support beams are

Vi Jsupport beams, tie members are provided between the steel beams and
rame to re31st lateral forces on the ste¢l beams due to crane trolley

/
‘on Figure 1-7 and in elevatlon on Figure 1-8.

”Ehe/C/HB steel crane runway support beams are constructed using ASTM A992 and
A36 mild carbon steel rolled shapes and/or plate sections. Standard carbon steel crane
rails are connected by bolts to the top flanges of the steel crane runway support beams.
. All bolts used for primary structural connections are either A325 or A490. Welding
electrodes are compatible with the joined materials.
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. 7-58

7-59
7-60
7-61

7-62
7-63
7-64
7-65
7-66

Nuclear Energy Institute (NEI), “Consistent Site-Response/Soil-Structure Interaction
Analysis and Evaluation,” June 2009.

Deleted.
Deleted.

ANSI/AISC N690-06, “Specification for the Design, Fabrication,
Steel Safety-Related Structures in Nuclear Facilities.”

ANSI/AISC 360-05, “Specification for Structural Steel Bui
APA Consulting Computer Code SASSI, Version 1.0.
ASCE 7-10, “Minimum Design Loads for Buildin
ANSYS Computer Code and User’s Manual, V.,

Calculation AREVATNOOI-CALC-002, R
TN Independent Spent Fuel Storage Installa’
TX.”

AINP-7-11 |7-67
7-68

Calculation AREVATNOOI-CALC-001, Rev. 1 “I d Design for WCS at
Andrews, Texas.”

ACI 349-13, "Code Requiremi , : 1y-Rei Boncrete Structures and
731Commentary.”

‘ 7-69

ASCE 7-16, "Minimum Design LQalls for Buildmosand@uier Structures.”

RAI NP-7-9
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’ RAI NP-7-15:

Provide the basis for the use of the International Building Code (IBC) as stated in WCS CISF

Response to RAI NP-7-15:

As discussed in the ISP Response to
reclassified in the WCS CISF SAR as an

7.5.3.2 has been revised to state that seismigfde a
using ASCE 43-05 and AS ol eachis"considered consistent with the intent of
NUREG-1567 and its refereneeiiol .9 Terldesign of structures important to nuclear
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