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RAIls and Responses - Public Enclosure 3 to E-54658

License Application, Attachment A, “Proposed License Conditions”

RAI PLC-1 0
Provide a description of onsite and offsite insurance coverage, as described in- h;l_’icense
Application, Attachment A, “Proposed License Conditions,” proposed license condition No. 19,
which states: o

“The Licensee shall obtain onsite and offsite insurance coveragé/m the amoun 'S
committed to by ISP in the ISP license application.” ,f\) g

The NRC staff could not find a description of onsite and offsnte |ns/ urance coverage in the
license application / /

Response to RAI PLC-1: < < -

N
ISP has revised the License Application by adding Section 1.6:4, ‘Insu?%nce " to specify the
minimum insurance that ISP will have in place before accepti ng spent nuclear fuel on site at the

CISF for reception and storage.

Impact:

added as descrlbed*ln the response.
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RAls and Responses - Public Enclosure 3 to E-54658

RAI PLC-2:

Clarify the terms, “to the extent practicable,” and, “by this test,” contained in Proposed License
Condition 22 which states, “Prior to removing the shipping cask closure lid, the gas msrde the
shipping cask shall be sampled to verify that the canister confinement boundary is intact to the
extent reasonably practicable by this test.” A
As written, the license condition is vague and does not identify a specrflc procedu\r\e test, or
acceptance criteria. , :

This information is needed to determine compliance with 10 CFR 72\24(b) (c), (d), (e)\id(l)

and 72.120(a). \>

ISP has revised the License condition to clarify that the test.to be performed is that referenced
in Sections 5.1.3.1, 7.2, 8.2 and the operating procedur\es in the appendices in accordance with
QP-10.02. License Condltlon 22 is revised to read, “A Post< Transportatlon Verification shall
include an evacuated volume helium leak test on 100% of the canlsters that are received at the
WCS CISF to ensure that the accessrble portlons of the conflnement‘boundary are leak tight as
defined in ANSI N 14-5 following transport to the™ site.” The Ianguage |n\Sect|on 4.5.5 of the
SAR is also updated consistent with thls "

Response to RAl PLC-2:

The confinement boundary of each caniste alé\leak tested rnkaKc\cordance with ANSI-N 14.5
during fabrication and during closure of the canrster The referénce /to the extent practicable” is
meant to acknowledge the-fact that due to the geometry of the canisters it is impossible to leak
test the entire conflnem’ént boundary once fabrlca ion and closure of the canister is complete.
Incorporation by reference is employed in Sectlons A 11.1,B.11.1, C.11.1, D.11.1, E.11.1.1,
E.11.21,F.11.1,4 ‘and’G.11.1.1 to deflne the confnement boundary for each canlster By way
of example, SAR Section C.11. 1 lncorporates Frgure K.3.1-1 by reference from TN Document
NUH-003, ReVISroﬁ'\ 14, “Updated Flnal'SafetywlySIS Report for the Standardized NUHOMS®
Horizontal Modular Storage System-for Wated Nuclear Fuel.” (Basis for NRC CoC 72-1004).
Figure K.3.1-1 from\the\NUHG)MS‘E SAR prowdes the figure that shows the components and
welds that. make up the confinement boundary for the 61BT DSC. Figure K.3.1-1, reproduced
elow shows that portrons okthe confinement boundary are enclosed by other welded
components~( ottom coverplate top cover plate etc.). Since all of the other canisters have
/S|mllar desngns\Flgure K.3. 1\1 is representatlve for all.

Impact

a\
SAR%“"’” 4.5.5 and llicense Condition 22 have been revised as described in the response.
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NRC FORM 558 U.S. NUCLEAR REGULATORY COMMISSION PAGE 3 of 3 PAGES
%ogggql)z License No. Amendment No.
LICENSE FOR INDEPENDENT STORAGE OF SPENT NUCLEAR SNM-1050 0
FUEL AND HIGH-LEVEL RADIOACTIVE WASTE Docket or Reference No.
SUPPLEMENTARY SHEET 72-1050

19.  The Licensee shall obtain onsite and offsite insurance coverage in the amounts committed to by ISP in
the ISP license application. \

20. The Licensee shall submit License Amendment(s) to this license to lncorporate apphcable portions of
License Renewals listed below, within 120 days of the effective date of Llcense Renewal Approval for
each of the following: e

) Aging Management Program (AMP) for NUHOMS® Svstems/\ \\\

N

The Licensee shall commit to the AMPs committed té«lnfthe app:c}/ed\l_‘lcense Renewal
of CoC 1004 for all NUHOMS® Spent Fuel Canlsters and storage overqacks

(2)  AMP for NAC Systems / b o\,

The Licensee shall commit {o the AMPs. c’émmltted to in the approved License Renewal

of CoC 1015 AND 1025 AND 10831 forzéll?a’b/p)llcable N/AC Spent Fuel Canisters*and
storage over acks o Lo e
ge overp NG /" —RATPLC2 |

A
21. The Licensee shall submit a. Startup Plan to the NRC at\least“QO days prior to receipt and
storage of the material ldentmed in6.A,6.B,7.Aor7.B at’ the facnhty s '

22. A \:POst-Transportation: Venf/catlon on shall include an evacuated. volumevhellum leak'test on 100%,
of the canlsters that are rece/ved at the IS accessible. portions of the
jht q transpon‘ to the site]

Prior to commencement of o era ns the L|cen§é‘e sha :
U.S. Department of Energy (DOE) or.. other SNF Title Hold_ﬂ
other SNF Title Holder(s) is/are responSIble for funding? op"
material identified:in 6.A, 6.B, 7.Aor7. B at the ClSFnas li
Regulatory Commmsen/” {;;g;« ; ,}

: ‘t|pulat|ng that the DOE or the
ions reqmred for storing the
d“by the u. S Nuclear

24.  Prior to receipt of the'matéria d{egntw

financial assurance;mstrument; eqylred pursuan
Nuclear Regulatory:Commissio < it

25, The'licensee: sna‘ll ;tl;)mlt a St'v ip-Plantothe N 0 Iater than 90 days yrior to_réceipt and
) C Waste at the WCS CISF]

Frmmm g s -

_.....‘.u»._‘ 2 . o e o o

' FOR THE NUCLEAR REGULATORY COMMISSION

John McKirgan, Chief

Spent Fuel Licensing Branch
Division of Spent Fuel Management
Office of Nuclear Material

Safety and Safeguards

- Date of Issuance December XX, 20XX

Attachments: Appendix A “WCS Interim Storage Facility Technical Specifications




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

4.5.5

Temporary Isolation Areas

Transportation casks arriving at the CISF via rail spur will be visually inspected and
radiation dose rate and contamination surveys will be performed.

If initial radiological surveys preclude completion of the other steps of receipt
inspection, ISP will isolate the rail car or move the rail car to the CHB{and establish
appropriate radiological controls. ISP will document the damage notlfy\the NRC of
the condition and develop a corrective action plan. ISP will evaluate: tl\le use of
movable shielding to protect personnel from radiation exposE/ge/GVhlle the damaged

cask is on site. N
A

7
If initial radiological surveys do not prevent further I‘/E}CClpt inspection, ISP w1ll move-,
the transportation cask to the CHB. ISP will assess the safety features of the
transportatlon cask including seal leak testin '--and ‘an evacuay, ed*?\ wolume helium leak ™
test of each canister as prudent measures t /that the camster integrity is intact
If ISP concludes that the transportation cask i$: capable of performmg its intended
Y
safety functions, ISP will proceed with the receipt.as pex established procedure.

If the assessment indicates that Thie- transportation cask mtevrlty is not intact, ISP will
ensure the cask continues to be 1891ated\document the damag\e\notlfy the NRC of the
condition and develop a correctlve action lan ISP will establish’measures to ensure

control for contamination and mamtam doses;ALARA“ .

ISP will utlllze swipes and air sample\s\";hat w1ll be processed on ISP calibrated
Canberra® gas’ flow propomonal gross alpha/beta counters, ISP calibrated Perkin &
Elmer® quﬁld/SCIHtll ation Counter\s‘, and ISP calibrated Ortec® Gamma Spectroscopy
counters” or - equivalent equlpment Sxppmg analysis will be performed on a calibrated
gas ol chromatograph or equlvalent equlpment

e e, '\
———

T

S

e
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RAls and Responses - Public Enclosure 3 to E-54658

License Application, Appendix A, “Proposed Technical Specifications”

RAI TS-1:

Specify the total design basis heat load for each of the storage cask designs ;o be used at the
WCS CISF. Ensure the design basis values are included in the approprrate section of the
Technical Specifications.

WCS CISF SAR Section 8.1.1, “Criteria,” states, “Thermal assessments documented inthis
Chapter and associated Appendlces verlfy that the WCS CISF charactéristics and

environmental conditions are bounded by the cask thermal analyses ” However, the total design
basis heat load for each type of canister received at the S|tef|§ not provrded in the Technical \
Specifications or anywhere else in the application. The NRC staff needs to evaluate whether
thermal analyses of the storage cask systems proposed “for Gse at the WGCS CISF are bounding’

This information is needed to determine compliance with 10‘QI\:R 72 44(c)
AN

Response to RAI TS-1:

Only canisters that have been prevrously/gobrovesl by the NRC to store\and transport
commercial light water (pressurized water reactor (PWR) and boiling water reactor (BWRY))
spent nuclear fuel and greater than class C (GTCC) waste~w1ll be recervedzat the WCS CISF.
The controls for limiting the total design basrs\\heat loadfor eachof the storage cask designs
received at the WCS CISF include those placed on the/ cask system /by the NRC-issued site
licenses or certificates of compliance for the rncluded transportation’and storage systems. The
approved systems are rncorporated by reference by, Ilstlng each in Section 2.1 of the proposed
WCS CISF Technlcalf‘SBemfrcatlons\ Addrtlonally,<the design basis storage heat loads are
incorporated by reférence in the WCS CISF SAR. appendrces (see SAR Tables A.3-1, B.3-1,
CB1D31E31andG31)/ \

As long as thé\canister is loaded to an"amendmentduthorized in the WCS CISF site-specific
license, there is ho need to’i'nclude theloaded configuration details in the WCS CISF technical
specifications. The\systems Will be licensed under the existing storage LCOs for the design
baSIS'storagetheat loads just as they would at the originating site. The design basis heat loads
were/mrtrally needed to load SNF canisters into the various storage systems at Part 50 licensed
“facilities. ; \

Design basis thermal ,o‘erformance’for canisters in storage is, in general, significantly higher
\than that of the canistere in its licensed transportation cask. Thus, the canisters received at the
’ ~CS CISF following traytsportahon will be significantly below their design basis storage heat
loads and therefore,/will’have additional margin against the referenced cask thermal analyses.
The desrgn basis heat loads are not repeated in technical specifications.

Impact: ' ‘
e

No change as a result of this RAI.
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RAIs and Responses ~ Public Enclosure 3 to E-54658

RAI TS-2:

Clarify why the Technical Specifications are not consistent among the different storage systems
to be used at WCS CISF. Ensure the Technical Specifications include any approprlate>

additional requirements for all storage systems. /,/

Sections 3.2 through 3.4 of WCS CISF Technical Specifications provide erltlng\Condltlons for
Operation (LCOs) and Surveillance Requirements (SRs) for all NAC storage systems but
equivalent LCOs and SRs are not provided for TN America’s dry storage systems “The_applicant

should ensure the Technical Specifications include appropriate addltlonal requirements for the
TN America’s storage systems or provide adequate Justrflcatlon why;thls information is.\net
needed. The NRC staff needs this information to determine that adequate protection is provrded
during storage to preclude any important to safety maten{als from exceeding safety limits.

/

This information is needed to determine compliance withﬂ’O CFR 72.122 a/hd 72.44(c).

-

Response to RAI TS-2: N vl

s
NAC and TN Americas storage systems cover a more than %-yea{ licensing history. Over that
time, the NRC has approved each amendiment and system. This, has\resulted in not only
differences within the certificates of compllance (GoCs) and Matena\t\s Licenses themselves, but
also in substantial differences between st\orage*systems\'l’\he proposed W/CS CISF Technical
Specifications (TS) are derived from these as: approved conditions within.€ach storage system
CoC or Material License. The WCS CISF Wil 'receive prevrously Ioaded canisters from specific
sites. The WCS CISF site-specific license and LCOs are wrltten*to aécommodate this. Section
2.1 of the proposed WCS- CISF\TS requires that'the authorlzed canister be loaded to a specific
CoC and amendment of Materlal Llcense and amendment As long as a canister is loaded to
one of these amendments the canlster is authorlzed to be received at the WCS CISF. The
proposed WCS CISE téchnical specrflcatlon LCOs are derived from these amendments and
where approprlate/rncorporated dlrectly Thus, each system will continue to operate in
accordance with the NRC approved operatmgﬁrequgrements after receipt at the WCS CISF. To
require the WCS CISK TS/to be,h-ar'mom;e\d\ across all systems would disrupt the relationship to
the as-approved NRC isslled-CoCs or Materials’License and associated TS, which are justified

within,theiingl safety -analy$is report for each system.

There are 1o- LCOs for the NUHOMS® Systems because all of the LCOs in the source license
/ : aré based on orlgrnal loadrng\peratlons and are not applicable at the WCS CISF Site:

. Impact:

No}p\hange as a result of this RAI.
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RAIls and Responses - Public Enclosure 3 to E-54658

RAI TS-3:

Ensure the Technical Specifications (TS) include the appropriate information regardl g the
minimum center-to-center spacing between two canisters for vertical systems such assNAC-
MPC, NAC-UMS, and MAGNASTOR. /

The minimum center-to-center spacing between two canisters for vertical systems is not
provided in the Proposed Technical Specifications. Section 4.3, “Storage Area\DeSIQn
Features,” of the proposed TS state that the Vertical Concrete Casks: for/ NAC- MPC N C-UMS,
and MAGNASTOR Systems shall meet the minimum center-to- center\spacmg reqwr\ements
presented in the WCS CISF SAR. The minimum spacing valueséhould be included In\the TS
because these values are used to perform the thermal evaluatlons/for normal, off-normal and
accident-level conditions of storage. P \Q

Response to RAI TS-3:

The minimum center-to-center spacing requirements are presented in the WCS CISF proposed
Technical Specifications (TS) in the same manner as they are presented in the licensing basis
for the MAGNASTOR system, i.e., the mlnlmum ‘spacing values are nobincluded in the TS, but
A —y

instead the TS require that the mlmmum\spacmg\\@ues\be malntalned\as esignated in the
SAR. Note, the NAC-MPC and NAC-UMS do\ not lnclude such~language\m their corresponding
TS. However, the MAGNASTOR FSAR an\d NAC-MPE" I;SAR for Yankee Rowe and
Connecticut Yankee states the effects of surroundlpg casks are conSIdered negligible with a
15-foot center to center spacmg~ For the NAC-MPC LACBWR system, air flow within the
concrete cask is not requnred»to meet all norm\al off-normal, and accident conditions.

e

Impact:
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RAls and Responses - Public Enclosure 3 to E-54658

RAI TS-4:

Ensure that appropriate details of the Horizontal Storage Module (HSM) Thermal Mogltorlng
Program that is used to monitor the thermal performance of each HSM is mcluded/m the

f

Technical Specifications (TS). /

Section 5.1.3, “HSM Thermal Monitoring Program,” of the Proposed Techmcal Specifications
states that the intent of the program is to prevent conditions that could lead to\exceedlng the
concrete and fuel clad temperature criteria. Section 4
5.1.3 also states that each user must implement either TS 5.1. 3(a) GR 5.1.3(b). As the_cask
user, the applicant is required to implement one of the abovefsz/however it is not clear whic h
TS would be implemented to monitor the thermal performance of each HSM at the site. The
applicant should provide details of the program, per eltper T55.1.3(a) or/TS 5.1.3(b). For \
example, if TS 6.1.3(a) is implemented, the user shall ’develop and lmplement procedures to
perform visual inspection of HSM inlets and outlets on\a darly basis, The/NRC staff needs this
information to make sure adequate protection is lmplemented\to avoid- Zonditions that could lead
to safety-related components exceeding applicable safety limits:

This information is needed to determine,cémpliance with 10 CFR 72:‘44.

Response to RAI TS-4:

In general, the existing individual General License NUF OMS® Technical Specifications (TS)
allow users to choose between the two methods for lmplementmg the’required HSM Thermal
Monitoring Program. ISP, ongmally thought provndlng fiexibility in the TS consistent with that
provided to General L/ucensees would allow ISP. fo gperform both thermal monitoring with the
thermocouples provrdedzln the horizontal storage module (HSM) roofs and perform visual
inspections every” 24 hours. This|would allow ISP to\continue to meet the Technical
Specification requ1rement if there'was a breakdown associated with one of the approved
methods. However, because the daily visual. lnggectlon program does not require
thermocouples\readouts and other-equipment subject to breakdown, ISP will rely on this
approach. Therefor\e Sectlon’ 5.1.3(b) is removéd in its entirety from the proposed TS. The
existing-language in proposed TS 5. 1.3(a) provides sufficient detail to ensure that the

qﬂlrements for\performlng visual inspections are captured in the implementing procedures that

ust be in place before plac;nb\loaded canisters into storage. Sections A.4.4; A.5.1.3 Step 2;
B4. 4;,B.5.1.3 Step Z\C 4.4,°C.5. 1\3 Step 2; D.4.4; and D.5.1.3 Step 2 have also been updated
“to remove references to TS 5. 1\3(b)

\ Impact:

hN

AN

SARS\ectlonsA44 A:5.1.3,B.4.4,B.5.1.3,C.4.4,C.5.1.3, D.4.4, and D.5.1.3 have been
revised'as described,if the response.

N

eh revised as described in the response.

TS 5.1. 3@/9

Page 7 of 109



Administrative Controls
5.0

5.0 Administrative Controls (continued)

5.1.3 HSM Thermal Monitoring Program

This program provides guidance for temperature measurements that are usfed\to monitor
the thermal performance of each HSM. The intent of the program is to prevent’
conditions that could lead to exceedlng the concrete and fuel clad temperature criteria.

Each user must implement]TS 5.1.3(a). /
a.  Daily Visual Inspection of HSM Inlets and Outlets (Front V) WAl anids Rgo\
Birdscreens) {

The user shall develop and implement procedures td” perform visual rnspectlon of

HSM inlets and outlets on a daily basis. There is@a pOSSIbIlIty that the HSM. air mlet
and outlet openings could become blocked by. debrrs as postulated and analyzed\
in the SAR accident analyses for air vent blockage The procedures shall ensure >
that blockage will not exist for periods Ionger than assumed rn»the SAR analyses. vf

Perform a daily visual inspection of the air vents to ensure that HSM air vents are
not blocked for more than 40 hours. [f visual mspectr’on indicates blockage, clear
air vents and replace or repair birdscreens if damaged If the air vents are blocked
or could have been blocked for more than 40 hours evaluate existing conditions
in accordance with the srte correctlve action program to conf irm that conditions
adversely affecting the congre -\Or fuiel- claddlng do not@i(rst‘

N (continued)

WCS Interim Storage Facility Technical Specifications 5-2
All Indicated Changes are in response to RAI TS-4



WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

A.4.4 Storage Module Thermal Monitoring System

As described in Section 5.1.3, HSM Thermal Monitoring Program of the Technical
Spemﬁcatlons [A.4- -3]; dally vzsual lnspectlon of the inlet and outlet vent.g,@f ‘the HSM
and removing any identified debris iprevents conditions that could lead t6 exceeding
the concrete and | SNF clad temperature criteria. In addztzon znstru fation that can

Page A.4-8
All Indicated Changes are in response to RAI TS-4




WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

24. Replace the TC top cover plate and ram access cover plate. Secure the skid to the
transfer vehicle.

25. Move the transfer vehicle and TC to the designated area. Return the remaining
; A
transfer equipment to the Storage Area. /

. A.5.1.3 Monitoring Operations \

1. Perform routine security surveillance in accordance w1th the securlty plan.
2. Perform a daily visual surveillance of the HSM a}rfln]@ts and outlets (blr&creens)
to verify that no debris is obstructing the HSM /Vents/m accordance with Sectlon
5.1.3(a) of the Technical Spec1ﬁcat10n [A 5 2} requ1rements

Page A.5-5
All Indicated Changes are in response to RAl TS-4



WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

B.4.4 Storage Module Thermal Monitoring System

Ms'described in Section 5.1.3] AHSM Thermal Monitoring Program of the Technical
Specifications [B.4-3]; daily visual inspection of the inlet-and outlet vents,of the HSM
End removing any.identified debris %'preventisfconditions that could lead to exé’eeding
the concrete and fuel clad temperature criteria.| I addition, instrumefitédion that can

be used for monitoring HSM roof concrete temperatures is also g rgolv,id;, d for-eacl

Page B.4-8
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WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

23. The transfer vehicle can be moved, as necessary, to install the AHSM door.
Install the AHSM door and secure it in place.

24. Replace the TC top cover plate and ram access cover plate. Secure the\/s>k1d to the
transfer vehicle.

25. Move the transfer vehicle and TC to the designated area. Return thé::mammg
transfer equipment to the Storage Area.. Y U

/‘ ) \ . \

26. Remove the AHSM Door and adjust the seismic restralnts/6n the DSC one week
following initial placement. ,/\ o

B.5.1.3  Monitoring Operations ey

i

27. Perform routine security surveillance in{éﬁg@faance with,’tl;éff,security plan.
‘ /
28. Perform a daily visual surveillance of the\AHSM ajrfinlet’and outlet (bird screens)
to verify that no debris is obstructing the AHSM %nts in accordance with Section
5.1.3(a) of the Technical Spemﬁcatlon [B.5-2] requlrements

Page B.5-5
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WCS Consolidated Interim Storage Facility Safety Analysis Report

Revision 3 Interim

Storage Module Thermal Monitoring System

Page C.4-8
All Indicated Changes are in response to RAlI TS-4




WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

26. Replace the TC top cover plate and ram access cover plate. Secure the skid to the
transfer vehicle.

27. Move the transfer vehicle and TC to the designated area. Return the/remalmng
"~ transfer equipment to the Storage Area. , / /

C.5.1.3 Monitoring Operations /,;

1. Perform routine security surveillance in accordance W}}h the s’ééﬁrlty;plgil

2. Perform a daily visual surveillance of the EOS- H/SMaalr inlets and ouﬂets (blrd
screens) to verify that no debris is obstructlng thé HSM vents in accordance With
Section 5.1.3(a) of the Technical Spemﬁca}on [C /5-2]] requirements. \\i\ |

Y

2>

Page C.5-5
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WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

) h D.44 Storage Module Thermal Monitoring System

descrlbed in Section 5.1.3} HSM Thermal Monitoring Program of the Technical

Page D.4-8
All Indicated Changes are in response to RAI TS-4




WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

D.5.1.3

24.

25.

26.

27.

Monitoring Operations

1.

2.

The transfer vehicle can be moved, as necessary, to install the HSM door. Install
the HSM door and secure it in place. The door may be welded for security.

Remove the unloading flange and replace the cask spacer ring. o

Replace the TC top cover plate and ram access cover plate. Secu e skid to the

transfer vehicle.

Move the transfer vehicle and TC to the designated area
transfer equipment to the Storage Area.

Perform routine security surveillance in ace(

Perform a daily visual surveillance of t
to verify that no debris is obstructing the {SM ns ccordance with Section
5.1.3(a) of the Technical Specification [D. 52 |

Page D.5-5
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RAls and Responses - Public : Enclosure 3 to E-54658

RAI TS-5:

Ensure that the Proposed Technical Specifications include adequate administrative controls
such as limiting the amount of flammable material (including diesel fuel) to the equwalent of 50

gallons of diesel fuel. 4
s
e

Table 3-1 in Appendices A-D of the application for the Rancho Seco/MP187/NUHOMS®
Systems list the WCS CISF design criteria as 300 gallons of diesel fuel /Table\B 1 ln\
Appendices E-G of the application for the NAC systems list the WCS-CISF deSlgn criteria as 50
gallons of diesel fuel.

-

:

WCS CISF SAR Section 3.3.6 states: “The CTS and the VCT" arefquantlty limited (< 50°gallons)
and are described in Section 12.2.1. The transfer vehicle fof the’f\lUHOMS® System is also
quantity limited (< 60 gallons) and will not be in the Cask Hanﬁllng Bu1ldmg (CHB) during >
handling of the vertical systems. As the NUHOMS® System is evaluated for fire with 300 gallons
of diesel fuel, the quantity of fuel in the transfer vehicle,j Js Beunded for N{,UHOMS® Systems
operations.” On the other hand, Section SAR 7.5.3.8, “On Sifs Acmdents states, “During
operations, the amount of flammable liquids that are in the"CHB will Be administratively
controlled to ensure the amount of flammable liquids is mamtalned\below the fire load limits for
the respective systems (e.g., 300 gallons’ ‘of-diesel fuel for NUHOMS Systems) In combination
with fuel limitations and a fire suppression sys\tem the flre hazard for thetgundmg is adequately
mitigated (see WCS CISF SAR Section 3.3 6) ”\\ \\ >

‘\

The information provided in WCS CISF SAR Table 3-1of Appendlces}A-G and WCS CISF SAR
Section 3.3.6, and Section 7.5.3.8 appears to be mconsnstent with-regards to the WCS CISF
design criteria for f|re/explosmns»‘protectlon ther\efore’ administrative controls should be
included in the Proposed TechnlcaI\SpeCIflcatlons 6 limit the amount of combustible material to
the equivalent of 50- gallons of dlesel fuel to make sure WCS CISF is bounded. Also,
.inconsistencies in the application should be fixed,or clanﬂed The NRC staff needs this
information to,determlne that adequate protectlon\ts provided to preclude any important to

d 7
safety material fron%ceey]g safety’| llmltS\\7\//

This information is needed tOfdeg;nlne comphaﬁce with 10 CFR 72.44, 72.122(b), and
72.122(c)- &

Section 4.5 has been included'i in t thé proposed Technical Specifications (TS) limiting the amount
of flammable liquids,during LOADING OPERATIONS below the fire load limits for the respective
systems in the safety an\alyS|s report (SAR), and to specifically limit the amount fuel in the
\\tra\nsfer equipment to 50 gallons when handling NAC vertical systems and less than 300 gallons
for the NUHOMS® Sys/tems

N
In addition»SAR Seﬁtlon 7.5.3.8 has been updated to reference the 50-gallon diesel fuel

equivalént limit fof the NAC-MPC, NAC-UMS and MAGNASTOR Systems.
/

Impact:

SAR Section 7.5.3.8 has been revised as described in the response.
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TS Section 4.5 has been added as described in the response.
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Design Features
4.0

4.0 Design Features (continued)

4.5

— Trolley Beam (spanning the Lift Beams & also mounted on Self Propelled
Dollies) - ASME NOG-1

— Standard Lift Links - ASME B30.26 A

— Standard Shackles - ASME B30.26 o

— Standard Slings - ASME B30.9 SN

— Transfer Cask Lift Plates - ANSI N14.6 SN \

— Air Operated Chain Hoist (suspended from TroIleyﬂBeam) ASME NUM-1
Qualified with Rated Load per ASME HST-5 N N f\

— Canister Lift Adapter (which mates with canlster), ANSI N14.6

e The VCT with CANISTER lifting devices used wrth the CTS shall be de3|gned \>
Y

fabricated, operated, tested, inspected and. malntalned in accordance with the
guidance of NUREG-0612, Sectlon 5. J,/The specific appllcable standard being
applied to each primary VCT is as follows: \ ,;/

\ S A

— Hydraulic Locking Telescoping Boom AssemblleSa— ASME B30.1
— Lift Beam(s) (spanning the Telescoping Boom Assemblles) ANSI N14.6
~ Cask Lift Links - ANSIN14.6 OO

Basis Site Specifi and Anal
Design Basis Site Specific Paramete{s ag\ Ana yse\s \,

S,

The potential for fire and explos:on sha/l be addressed by~llmlt/ng'i‘he amount of
flammable liquids during LOADING~OPERA TIONS Below the fire load limits for the
respective systems in the SAR. Thls\mcludes the ‘conditiorrthat the fuel tank of the cask
handling equment used to move the\loaded’VCC onto or from the Storage Pads
contains no more tham50 gallons of fuel and no more than 300 gallons for the NUHOMS®
Systems

WCS Interim Storage Facility Technical Specifications 4-3

All Indicated Changes are in response to RAI TS-5




WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

7.5.3.8

7.5.3.9

runway support beams and 10% of the suspended load is applied horizontally along
the longitudinal axis of the steel crane runway support beams.

The positions of the cranes are varied along the crane runways to determine. the worst
case for maximum stresses on the steel crane runway support beams. T6:detérmine
worst-case loadings on the beams, crane lifting trolleys are positioned to, dne side of
each crane with the two cranes adjacent to each other. In additionsthe Worst-case
location of the overhead bridge cranes is determined for the oye”{élléégi;cture design.

On-Site Accidents

\\
\

WCS CISF-initiated explosions are not considered credlble since insufficient
explosive materials are present to initiate an event that’would result in the destruetlon
of the building. During operations, the amount of flammable liquids that are in the
CHB will be administratively controlled to.énsure the amount/of flammable liquids is
maintained below the fire load limits for Atbé:res \éCtIVG systemsv (e.g., 300 gallons of
diesel fuel equzvalent&for NUHOMS® and 50 ga ' sel fuel equivalent for the
INAC- -MPC, NAC: UMS; and ]\MGNASTOR Syste <Iné‘combination with fuel
limitations and a fire suppressmn system, the fire hazard for\’fhe building is adequately

mitigated (see WCS CISF SAR Sectlon 3 3 6).

Off-Site Accidents

Off-site accidents are addressed in: W

P AR § 7
////”\\\ \\ \&\ \
i T

T
Page 7-39
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RAIls and Responses - Public Enclosure 3 to E-54658

RAI TS-6:

Clarify which version of ACI-349 is called out in Operating Procedures - Administrative and
Management Control Section 5.1.3.b.iv of the Proposed Technical Specifications,.-

Based on the context of the information provided in the Proposed Technical | Spegifications,
Administrative Controls Section 5.1.3.b.iv, it appears that the information referencsd is an
outdated version of ACI-349 (1985 version with the 1990 Revisions). The A;Cl‘349 standard has
been revised in 2006 and again in 2013. Note that starting in the 2006 reyision, the th hrmal
considerations were moved to Appendix E. %

4

v
This information is needed to determine compliance with 1(} CFR 72.24(c)(4).

Response to RAI TS-6:

In response to RAl TS-4, ISP has removed Section 5/\,; 3(b),\|nclud|ng S}(;:-ctlon 5.1.3.b.iv, from
the Technical Specification (TS). The HSM Thermal Mon(conng Program is now completely
implemented by daily visual inspections of the inlet and outlet v&hts with no associated
evaluations required.

Impact: \\
No change as a result of this RA.
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RAI TS-7:

Ensure that Proposed Technical Specifications Section 5.1.3.b.v clearly explains what
measurements or other evidence will be used to determine that, “off-normal or accident
temperature limits for fuel cladding have been exceeded,” and what procedures’or tests will be
used to "verify that the canister confinement is maintained.”

The Proposed Technical Specifications, Operating Procedures - Adminis”tra/tive and-
Management Control Section 5.1.3.b.v, include these statements butfthere is nospecific

procedure or SAR section referenced. ﬁ\

This information is needed to determine compliance with 10 CFR 7. 24(b) and (1), 72. 120(a)
and 72.122(h)(1). e //

Response to RAl TS-7: /fj

In response to RAI TS-4, ISP has removed Section 5.1. 3@) in cludmg Section 5.1.3.b.v, from
the Technical Specification (TS). The HSM Thermal Monitering” Program is now completely
implemented by daily visual inspections of the inlet and outlet\vents,

Impact:

No change as a result of this RAL
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RAls and Responses - Public Enclosure 3 to E-54658

RAI TS-8:

Ensure the application provides the appropriate inspection requirements and accep/tance criteria
in Proposed Technical Specifications Section 5.2.2, “Cask Drop,” Inspection Reqwrement

which states, “The NUHOMS® CANISTER will be inspected for damage after any SFC with
CANISTER side drop of 15 inches or greater.”

This information is needed to determine compliance with 10 CFR 72.24(1(:)?(: ;)”an‘d;7\2\.<20(a).

Response to RAI TS-8:
p fn\

For NUHOMS® Systems, the accident involving the drop the /shlelded transfer cask (STC) w\h
the CANISTER and its spent fuel contents during transfer operations is evaluated as a
non-mechanistic accident. The structural analysis den}onstrafes that the basket integrity is N
retained and the STC and the CANISTER maintain their cenfinement fuhctions. Therefore, the
inspection and acceptance criteria are traditionally provnded in the apﬁllcable accident analysis
sections of the safety analysis report (SAR).

As a result, the inspection requirements and the acceptance éritef’f“ are clarified in the SAR
Section A.12.2.2, B.12.2.2, C.12.2.2 and-D:12.2.2.

Impact:

SAR Sections A.12.2.2,B.12.2.2, C.12.2. 2~ and D.12. 2?2 have been~rev13ed as described in the

response. / /
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A.12.23

T

Corrective Action

j’or'aa ag;e; fora’rop 4 an-fifteer
transfer cask top cover “late may requzre culting of the bolts m th :

Earthquakes

Cause of Accident

rm\haz,grd respon e~spec§%1 (UHRS) with 1E-4

Site-specific ground-surface unifo 1
"”v‘mg peak ground acceleration (PGA) of

annual frequency-of* exceedance (A E

ntal an
Figure 1 5/ "Ehe site- spemﬁc respongxq‘ spexctra are used in the WCS CISF SSI analysis
& ,! i‘CCeleratlon spectrg at the HSM CG and base. Sectlon A5

Accident’ Anal» & / —

he str uctural\ther al, and radiological consequences and the recovery measures
recﬁnr‘“‘ to\mltlgate amvearthquake are addressed in Sections 8.3.2.2, 8.3.2.1 of
Volunie, Iland 8324 ofWolume III of [A.12-1]. In addition, Chapter A.8
demonstiatesithat the tHermal analysis performed for the NUHOMS® MP187 Cask
System 1n\[ A 112 1] is bounding for WCS CISF conditions.

]

4

. .7
Lightning"
g jg,

ccident

‘T@e’l{kelihood of lightning striking the HSM Model 80 and causing an off-normal or
accident condition is not considered a credible event. Simple lightning protection
equipment for the HSM structures is considered a miscellaneous attachment
acceptable per the HSM design.

Page A.12-4
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Accident Analysis (

The structural, thermal, and radiological consequences and the recovery measures
required to mitigate the effects of a drop accident are addressed in Section-8,2.1.3 of
Volume I of [B.12-5] for the MP187 cask in the transfer conﬁguratlon /Section 3.6 of
[B.12-1] demonstrates that the canister remains leak tight and the basket maintains its
configuration following the drop event. In addition, Chapter B. @demonstrates that the
thermal analysis performed for the NUHOMS® MP187 Cask System in[B.12-1] is
bounding for WCS CISF conditions. <)

Corrective Action

Consistent with Section 11.2.5.4 of [B.12- 1] theacanlster will be inspected for\élmage\

for drop heights greater than fifteen inches, as*ﬁecessary Remoyval of the transfer >
i

cask top cover plate may require cutting ofithe hélts in the evént, of a corner drop onto

the top end. These operations will take place.in the Cask,I-Iandlmg Building.. The

extent-of the damage will also be evaluated using ns to demonstrate that

there is no impdct to the abzltty of the canister to continue 1o perform its zntended

Wesign functions e \ \\

Following recovery of the tra<nsfer cask anid-transfer of ;}écamster in the AHSM, the

transfer cask will be inspected, repalred “and, tested: approprlate prior to reuse.
pa

For recovery of the cask and content\s it mdy be%ssa\r\i% develop a special
sling/lifting ap aratus\to move the\transfer ca‘/sk from the drop site to the Cask
Handling Burfpmg Thls may require several weeks of planning to ensure all steps are
correctly, orgamzed Durmg this time} temporary shielding may be added to the
transfer cask to minimize -on-site exposu \to WCS CISF operations personnel. The
transfer<cask would be’;roped off to enstiré the safety of personnel.

e —

\
B.12.2.3 Earthquakes / T MJ

.~ Cause of Avcideht
A O\
Site- spemﬁc ground surface uniform hazard response spectra (UHRS) with 1E-4
annual xfreo\uency of: exceedance (AFE) having peak ground acceleration (PGA) of
0250 g horrzontal and*0.175 g vertical are shown in Table 1-2, Table 1-5 and Figure
1-5. The Site xspeclﬁc response spectra are used in the WCS CISF SSI analysis to
obtain the enveloped acceleration spectra at the HSM CG and base. Section B.7.5
) demonstrates/that the enveloping WCS CISF site-specific seismic forces remain below
\\ \ their applrcable capacities for the MP187 cask and Standardized Advanced
NUHOMS® System components.

N

Page B.12-5
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C.12.2.2 Drop Accidents

Cause of Accident

Sections K.11.2.5.1 and K.3.7.5.1 of [C.12-1] discusses the cask drop /ﬁor the
MP197HB cask in the transfer configuration when it contains the eflfmster»

Accident Analysis

The structural and thermal consequences for the effect of aﬁrop accident are®
addressed in Section K.11.2.5.2 for the canister and in Appendix C.8 for the =
MP197HB cask in the transfer configuration. This analysrs demonstrates thatxthe\’*
canister remains leak tight and the basket mamtams 1ts ‘configuration following the ‘>
drop event. In addition, Chapter C.8 presents, tHe thérmal analysrs performed for the
MP197HB cask for WCS CISF conditions,.”" </

e {

s
Accident Dose Calculations \\\\\ / o

e oM fif

* The accident dose calculations presented in Sectlo\n\K 11\2\5 3 of [C.12-1], are very
conservative because the MP197HB-cask consists of a 1“solidneutron shield, the source
terms for the contents of the canrs\?e@ve 31gn1ﬁcant1y decayechrror to transportation
to the WCS CISF and the boundary 1s approx1mately 0 75 mlles from the WCS CISF.

‘\ /
Corrective Action \ \ g — //

Y

Consistent w1th Sectlons K 11.2. 551 ar}a 8f2 5 4 of [C.12-1], the canister will be
inspected jor damagesgf,%qrop hezght&gkeater than fifteen inches, as necessary.
Removal of/the transfer cask top cover, plate may require cutting of the bolts in the
event of('/a corner drop,onté the top end\ These operations will take place i in the Cask
Handlmg Bulldlng da%%‘i;e will also be evaluated using

Y10 zmpact to the ability of the canister to

Fc;ﬁéwmg re\c‘:overy\of the transfer cask and transfer of the canister in the HSM, the
transfer cask Wlllxbe mspected repaired and tested as appropriate prior to reuse.

For recovery of the cask/and contents, it may be necessary to develop a special

sling/ hftmg apparatus to move the transfer cask from the drop site to the cask handling

building. "ghls may require several weeks of planning to ensure all steps are correctly

\\‘ N orgamzed’ During this time, temporary shielding may be added to the transfer cask to
N minimjze on-site exposure to WCS CISF operations personnel. The transfer cask

. "“"‘\would befr/eped off to ensure the safety of the personnel.

\}//

Page C.12-5
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D.12.2.2 Drop Accidents

Cause of Accident

Sections T.11.2.5.1 and T.3.7.4.1 of [D.12-1] discusses the cask drop for tl;x
MP197HB cask in the transfer configuration when it contains the camstel

p yd ’,,a. . //
Accident Analysis ) PN \\‘
yd \

The structural thermal consequences for the effects of a drép.accident ate_ addressed in
Section T.11.2.5.2 of [D.12-1] for the canister and in AppenEhx D.8 for t};é\MP197HB
cask in the transfer configuration. This analysis demonstrates that the canister: {emams
leak tight and the basket maintains its conﬁguratlon followmg the drop event. In
addition, Chapter D.8 presents the thermal analymsq%rformed for the MP197HB cask /
for WCS CISF conditions.

Accident Dose Calculations \\ /

The accident dose calculations presented in Sectlon\T 11\2\5 3 of [D.12-1], are very

conservative because the MP197HB.cask consists of 2'solid'neutron shield, the source

terms for the contents of the éanlster Eﬁ”&mgmﬁcantly decayédprlor to transportation

to the WCS CISF and the bou1\1dary is approx1mately 0.75 mlle rom the WCS CISF.
"‘\m

\\

Corrective Action

Consistent w1tli/S#ee~t’i\
inspected, for gamage
Removal oﬁthe transfer

)% A k top cover plate may requlre cuttmg of the bolts in the
event og “a’Corner drop,onto the top end. These operations will take place i in the Cask
Handlmg Bu11dmg the damage wzll also be*evaluated uszng

ollowmg re?:overy of the transfer cask and transfer of the canister in the HSM, the
A
transfer cas\k w1ll\be mspected repaired and tested as appropriate prior to reuse.
N \\ - \

For recdveryxof the cask’and contents, it may be necessary to develop a special

sling/lifting:apparatus to move the transfer cask from the drop site to the cask handling

building. ThlS may require several weeks of planning to ensure all steps are correctly

organized. Durmg this time, temporary shielding may be added to the transfer cask to
\ mmlmlze oni-site exposure to WCS CISF operations personnel The transfer cask

Page D.12-5
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RAIls and Responses - Public Enclosure 3 to E-54658

Safety Analysis Report (SAR), Chapter 3, “Principal Design Criteria”

RAI NP-3-1: : P O

Clarify the application of ASME NOG-1, "Rules for Construction of Overhead and Gantry Cranes
(Top Running Bridge, Multiple Girder)," to the design of the canister transjc;r’“s'ystem (CTS).

The design criteria specified for the canister transfer system is mcong;sten/t/WCS CIS\F SAR
Section 3.2.3.5 states the 1989 edition of ASME NOG-1 [Ref. 3- 26] wa/sxused forthe statlc
design load combinations, while WCS CISF SAR Section 3.2.8.3 |nd|cates that the lmportant -to-
safety canister transfer system load combinations were in accordance with the 2010 edition“of
ASME NOG-1 [Ref. 3-34]. / /’

This information is needed to determine compliance witﬁ’t/tje 10 CFR 7224(c)(4).

Response to RAI NP-3-1:

All calculations and design specifications have been reviewed and ISP has revised SAR Section
3.2.3.5 to reference ASME NOG-1, 2010 E,gltlon Reference [3 -26] is also updated to indicate
that this reference is not used. ISP alsp‘verified that ReferenceTS 26]'was only used in Section

3.2.3.5 of the SAR. \ R >\ s

Impact: v
T

SAR Sections 3.2.3.5 and 3.8 have been rewsed as described in the response.

s
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| For the Vertrcal Storage Systems storage pad ¢ and z‘he N UHOMS® NIT S stordge paa’,,

E: the soil material properties used are the static properties, equal to or lower than the
dynamic soil properties and, therefore, conservative for use‘m an equrvalent static
analysis. The soil properties used in the equivalent static analyses ifor the Vertical

Storage System storage pads and the N UHOM5® NITS-stordge pads. are grvgn in
Appendix C of [3-33] and are listed in Table 7-38. / ‘

NOG-1, Section 4000 [3-34]. All of the load combinations, 1dentrﬁed in pa\r‘agraph
4140 have been evaluated. Controlling load combmatro/ns have ‘been used-to determine
component stresses and then are compared to applrca/ble allowable stresses. he sum
of simultaneously applied loads (static and dynamic) dofot result in stress levels

wh1ch would cause any permanent deformation fand,tﬁ/us the CTS fully meets the\

CHB structural steel components are analyzed and des1gnea/to’r/es1st the specified
loading combinations in the IBC [3-10]. Static : analysrs/methods are used for
determmmg forces and moments on structural stes] me m\ers as a result of applied
service loading conditions. Dynamrc analysis methods are'used for determining
structural steel member force$ and moments for factored Joadmg conditions where
structural components are subj ecfed to. sersmlcmloads N

\ \ ‘“~ \\/>
Seismic analysis information for: the\NUHO)\/IS and Vertrcal Storage System design
criteria are fully described in AppendrcesﬂA 3;B.3, C: 3«\Df3 E.3,F.3 and G.3.

L \
3.2.3.6  Critical Dampmg»Values \ <
, / / N . VAN
Critical dampmg Values are in accordance ‘with Regulatory Guide 1.61 [3-27] for a
SSE pa )

\ / A

i —

3237 Basrs for Slte De\/;elopment Analvsr/
~,

\,/»,

/“"Srte-specrﬁc vrbratory ground motion is determined through evaluation of the
/’/ /As;e\l\smology, geology, and the seismic and geologic history of the site and surrounding
S / region. This 1nformat10n is contained in the site-specific PSHA (Chapter 2,
A’ .
s Attachment D). \ /}
| \

\\\\3238 Soil Supp\“orteji Structures

“ The soil supported structures that are analyzed for the CISF design basis ground
\\Jnotronf’a/re the ITS Storage Pads and the CTS. The CHB is analyzed based on criteria

establ1she/d by the IBC [3-10].

\’7;
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3-22

3-23

3-24

3-25

3-26

3-27

3-28

3-29

3-30

3-31

3-32

3-33

3-34

Title 10, Code of Federal Regulations, Part 20, “Standards for Protection Against
Radiation.”

Title 10, Code of Federal Regulations, Part 72, “License Requirements for the
Independent Storage of Spent Nuclear Fuel, High-Level Radioactive Waste,»and
Reactor-Related Greater than Class C Waste.” /

ASCE-7 (formerly ANSI A58.1), Minimum Design Loads for Bulldmgs and Other
Structures, American Society of Civil Engineers, 1995. / \\\

McGuire, R.K., Silva, W.J. and Constantino, C.J., 2001, Techmcal basis. for re\Ylsxon
of regulatory guidance on design ground motions: Hazarc,lb> arid risk- con31stent .ground
motion spectra guidelines, U.S. Nuclear Regulatory Comm1551on NUREG/CR\6728

Not Used / /; \\ l

v
.
Regulatory Guide 1.61, Damping Values For Seistic De51g9,of Nuclear Power Plants
U.S. Nuclear Regulatory Commission, Oct‘gber“1973 g

ASCE-4, Seismic Analysis of Safety—Related}\Iuclear Strugtures and Commentary on
Standard for Seismic Analysis of Safety—Related Nuclear Structures American
Society of Civil Engineers, 1986.__ ™

NUREG-0554, Single-F allure-PrQOf Cranes for Nuclea>P\ower\Plants U.S. Nuclear

Regulatory Commission, 1979: \ «\\ “\\\ N

ASME B30.2-2005 Overhead a d Gantry Cra’nes = .
NUREG/CR-6407, (I\NEL 95/055“1) lasmﬁca?lon of Traﬁgportatlon Packaging and
Dry Spent Fyel Storage\System Corr\l\ponents According to Importance to Safety,

1996. /f” e TN

A .
Elecgr,lc Power Research Instltute (EPRI), 2013, Ground motion model (GMM) review
prO_] ect,/Fmal Report./ \

M,M

Geoservweg\ LLCs Pxo;ect No: 31-1% 1247 "Report of Geotechnical Exploration:
Consolidated: Inférlm Storage FamhtyzéISF) Andrews, Texas," August 20, 2015.

~ASME NOG- 1—20\1\0 "Rules for Construction of Overhead Gantry Cranes (Top
/—’MRunnmg\Brldge Multlple Girder)," The American Society of Mechanical Engineers,
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RAI NP-3-2:

Provide the quality assurance classification and justification for the MP187 and the MP197HB
transportation/transfer casks that will be used at the WCS CISF. S

WCS CISF SAR Appendices A.3.1.4 and B.3.1.4 identify the MP187 as berng ‘qualified for
transfer operations and SAR Appendices C.3.1.4 and D.3.1.4 identify the MP197HB as being
qualified for transfer operations. WCS CISF SAR Table 7-1: WCS CISE Structures and QA
Classification identify the transfer casks as important to safety, but the quallty assurance
classification of these Structures, Systems, and Components are not incfuded in WGS CISF
SAR Table 3-5, “Quality Assurance Classification of Structures Systems and Comp\énen?s as
Utilized at the WCS CISF." % ad

This information is needed to determine compliance with 10 /@éR 72.24(c).and (d).

>

The requested information for the NUHOMS® MP187 transpeﬁa ion- c’};sk referenced in SAR
Appendices A.3.1.4 and B.3.1.4, are provided in the response.fo RAI NP-15-2. SAR Section
A.3.1 was revised and Tables A.3-5 through~A 3-6 were added to\th AR as described in the
response to RAI NP-15-2 to provide the\?‘ allty\issuw classrfrcatloﬁs for the NUHOMS®

MP187 cask. \Q

The requested information for the NUHOMS® MP197HB tranggortatrop cask, referenced in SAR
Appendices C.3.1.4 and D.3.1.4, is included,omyin the brll of materigls’(BOM) of Drawing
MP197HB-71-1002, Rysron 6~wh|ch is lncorTratedrby reference in Section C.4.6 (See ltem 8)

Response to RAI NP-3-2;

of the SAR.

/f

Finally, seethe r,esponse to RAI NP- /15 -5, whlch\dealt with the justification for the quality
classification for both the MP187ai and MP197HB transportatlon/transfer casks.

\/

Impact:

e

No change as a result of thi§ RAI.
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RAI NP-3-3:

Provide the safety classification and quality assurance classification of the NAC Tran§fer casks
for the transfer of Transportable Storage Canisters (TSCs) for the NAC- MAGNAS OR; NAC-
UMS and the NAC-MPC systems.

The WCS CISF SAR Appendices E-G identify NAC Transfer casks for th
the NAC-MAGNASTOR, NAC UMS and the NAC- MPC systems. The saf

Response to RAlI NP-3-3:

ISP has revised Table 3-5 in the SAR to include the safety cl
categories for of the NAC transfer casks.sed.in the transfer of
MAGNASTOR, NAC-UMS and the NAG:
as important-to-safety (ITS) and have a

References:

1. Tables 2.3-1 and 2.3-:
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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 : Facility Infrastructure
SNF Canister Security and Admmlstrati‘ 1 wildi
Storage Pads (NUHOMS® Stor

A,
Classification Category B Overhead Bulldmg Cranes
Storage Overpacks Overhead,Buﬂdl'r/l/g Crane Lifting Devices \\

~ X

Electrlcal Power / 5 |

Canister Transfer System: (See Note 3),

Vertical Cask Transporter
Classification Category C (/‘\\
Storage Pads (Vertical Concrete Storage \"f \\
overpacks) \\ \\ ™ T Ny
Cask Handling Building \ Radi{athnzMy‘(;ﬁit‘o?sT§
P /fh\\\ -, Temperature Monitoring System

Treated as Category C~ .~~~

&

1 CGommunication System

, \
Derailer (See Note/gf)}/’x &Flre Protection System
y

s
I'e

CAS (See Note{) N

P(\)}algle Water System

17
.J-Sanitary Waste/Septic Systems

Security Lighting (Se
Securzty Camqgs (See~Note§) Facility Roads

Seourzty Alarm Systems (See ote\2) Railroad Line Components

4 N\ B
Backup Electric Powerg(Generators) (See Note 2) | Associated Support Equipment
‘x .

/

Page 3-35
All Indicated Changes are in response to RAl NP-3-3



RAls and Responses - Public Enclosure 3 to E-54658

RAI NP-3-4:

Clarify the information provided in WCS CISF SAR Section 3.3.7.1, “Spent Fuel or ngh Level
Radioactive Waste Handling and Storage,” which states: :

A recovery method for the unlikely loss of confinement event is /ndependent of any bare
fuel handling facilities. :

Provide specific information on the recovery method(s) that will be useéfor the syste S
incorporated by reference. N\ <

This information is needed to determine compliance with 10 CFR 72.120(a). -

Response to RAI NP-3-4 / /:

As described in the introduction to Chapter 11 of the(éAR\the desngn and’hcensmg basis for all
of the of the canisterized systems authorized for storage-at the WCS CISF is that the canister
maintains confinement for all normal, off-normal and accident cofiditions. In addition, the
confinement boundary of each canister type authorized for storage{at the WCS CISF is
evaluated to demonstrate that the confmemen\@oundary of th@can%ters is not adversely
impacted during transport to the WCS ¢ ClSF\The~canlsters are alsq subjgct to the applicable
NRC-approved Aging Management Program durmg storage at both" the orlglnatlng site and at
the WCS CISF, based on the original camster load ¢ date, -. _Therefore, as S'the’ ability to handle bare
) Ty’
fuel is not a credible event, it is not part of t@e licensing’basis_and, to;r,emove any confusion
related to this issue, the bullet referenced in the\l'\:él/(iuestlon has.beén removed from Section

3.3.7.1 of the SAR. / s

Impact: Ve /\ '
SAR Section 3:3.7 A has been revised as describ

e@ the response.
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There is a fire suppression system in the CHB that is installed to mitigate the
consequences of a fire.

WCS CISF initiated explosions are not considered credible since no explosiye
materials are present. The effects of externally initiated explosions are /bounded by the
design basis tornado generated missile load analysis performed for/the authorlzed

storage systems. f‘, \

3.3.7 Material Handling and Storage

This section of the principal design criteria establishes. requlrements that satlsfy 10
CFR 72.128(a) and (b) [3-23], which identify general design criteria that requires SNF
storage and handling systems be designed to ensure adequate safety under normal and”
accident conditions and that radioactive waste- treatment facilities be provided. \\\/
. . . g (‘:" . 5 ?}
3.3.7.1  Spent Fuel or High-Level Radioactive Wasgt‘ejHar‘ldlmg and‘Storage
N e
SN /
To meet WCS CISF functional requirements to reCei\\\/‘é transfer, store and retrieve
canisterized SNF and GTCC waste the followmg crlterra\are established for the WCS

CISF design. < :
\ L AN

Storage and handling systems are de51gned to allow ready retrleval of the canisters for
shipment off-site, and the cask/camster handlmg systems are deslgned in accordance
with 10 CFR 72.128(a) [3-23] to ens\ure adequatehfety under normal and accident
conditions. The fellowmg criteria for cas sysjtems are also satisfied.

o Cask systems are\demgned and certlﬁed to withstand a drop event from heights
spec1ﬁed in the Techmcal Spemﬁcatlons [3-1] for each individual system. WCS
CISlj/operatlon procedures and 11m1tat10ns ensure casks are within these heights.

<'\Cask systems de31gned to transfe canfsters are designed to withstand the impact
of the post/glate;l tornado-missiles:dfring transfer operations. For this event,
"de51gned fo withstand" is defined as no impact on ITS functions except the
\followmg A*partlal loss of shielding is allowed to the extent evaluated,

,;m \
//// RN Cask syst\e}ns utlllzmg vertical transfer must be qualified for a 6-inch drop of the

/
/ / storage overp\a“clg\ or: transportatlon cask lid during transfer operations.
e o d ﬂ Vi
AN The CHB: cranes and associated cask/canister lifting equipment are designed utilizing
\\ the standards identified in the Technical Specifications [3-1].

\\
33. 7 2\ Radloactlve/Waste Treatment
\ N
Radloactlve contamination is anticipated to be negligible because SNF and GTCC
e
wast€ is packaged in sealed canisters. Small volumes of solid radioactive wastes are
expected. Waste will be managed in accordance with Section 3.3.7.3.
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RAI NP-3-6:

Revise the discussion in WCS CISF SAR Section 3.2.3.5 to clarify whether the same soil
property data presented in WCS CISF SAR Table 7-38 are also being used for WCS CISF SAR
Section 7.6.4, “Soil Structure Interaction of NUHOMS NITS Storage Pad.”

The present SAR discussion covers only the soil property data used for the NAC\system
storage pad. The SAR Section 3.2.3.5 discussion on the soil properties. data-should.be revised

to also cover the NUHOMS NITS Storage Pad. </ \\

This information is needed to determine complrance with 10 CFR 72x24(c)(3) 72.24(d) 1) and
(2) and 72.122(b). ya

Response to RAI NP-3-6:

The NUHOMS® not important-to-safety (NITS) storage pad\ls covere by/the soil properties
discussed in Table 7-38, as stated at the end of Sectlo\7\6 5.4 Subsectlon “Soil Modeling”
(page 7-93). Section 3.2.3.5 has been revised to include reference/to the NUHOMS® NITS
storage pad. These soil properties are not used in Section 7.6.4 discussing the soil-structure
interaction (SSt) analysis for the NUHOMS ~NITS Storage Pad, but}n Sectron 7.6.5 discussing
the equivalent static analyses for the NUH@MS®‘NITS Storage Pad. L

Impact:

s
SAR Section 3.2.3.5 has been revised as descrrb&lzln thé response
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| : :

3.2.3.6

3.2.3.7

For the Vertical Storage Systems storage pad and the NUHOMS® NITS storage pad)
the soil material properties used are the static properties, equal to or lower than the
dynamic soil properties and, therefore, conservative for use_lp an equlvalent static
analysis. The soil properties used in the equivalent static analyses rfor the Vertical

Storage System storage pads ¢ arid the N UHOMS® N]T S storage pads are glven in
Appendix C of [3-33] and are listed in Table 7-38.

The design criteria used for the Canister Transfer System (CTS) is spemﬁed in ASME
NOG-1, Section 4000 [3-34]. All of the load combinations, 1dent1ﬁed m@zuagraph |
4140 have been evaluated. Controlling load comb1nat10p§ have ¢ been usedito determine
component stresses and then are compared to applicable allowable stresses."The sum

of simultaneously applied loads (static and dynamlc) dorfiot result in stress levels
which would cause any permanent deformation zaﬁq ;chus the CTS fully meets tl;é\ o
requirements of ASME NOG-1 [3-34]. /_,/ yd e A

;/"

CHB structural steel components are analy>ed aRd des1gnefc€i/to f/c;s1st the specified
loading combinations in the IBC [3-10]. Static analysis methods are used for
determining forces and moments on structural steel: mem\ers as a result of applied
service loading conditions. Dynamgg analysis methods are'used for determining
structural steel member force§ and moments for factoredxloa}hng conditions where

N L .
structural components are subjected to.. selsmlc-loads &"x
A T \)

Seismic analysis information for\thGXNUHOMS® anc ’Vertlcal Storage System design
criteria are fully descrlbed in Appendlces«A 3,B.3, ¥o 3~»D/3 E.3, F.3 and G.3.

Critical DampJ Valuesx\ \

\
Basis" for Slte—Development Analv31s
\/

—Site- spemﬁc Vlbratory ground motion is determined through evaluation of the
‘ S
// .msg\l\smology, geo\l\ogy, and the seismic and geologic history of the site and surrounding

2.3.8

regionl. ThlS information is contained in the site-specific PSHA (Chapter 2,
Attachiment\D o
ac \in \D). \ /

\
Soil Supp@)rtegi Structures

The soil sépf)érted structures that are analyzed for the CISF design basis ground

\\\\\ motiop-are the ITS Storage Pads and the CTS. The CHB is analyzed based on criteria

establ/lﬁpe’é by the IBC [3-10].
o
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RAI NP-3-7:

Clarify the basis or scope supporting classification of the Canister Transfer System (CTS) and
Vertical Cask Transporter (VCT) as important to safety (ITS) Category B system /m: VYCS CISF
SAR Table 3-5, “Quality Assurance Classification of Structures, Systems, and Gomponents as
Utilized at the WCS CISF.” Ty

ina condltlon adversely affecting public health and safety. Thu
item, in conjunctlon wrth the failure of an additional item, could T

The CTS and VCT handling systems each contain comporients as certain structural
members and special lifting devices, Whose failure could cau isters loaded with fuel to
drop under conditions (i. e, drop herghts‘ i hat have not been

n showing a single
ectly result in a
‘ "snf,rcatlon of the overall

Therefore, to clarify the classification an
component failure within the CTS or VC
condition adversely affecting public health

Category A.

This information is pé

Ure:prc
on 7. 5 1 5 of the" S‘AF? describes the safety features for the CTS and

| ”’Tng the CTS as a single failure-proof system. As such, the CTS has

are modes for VCT operations associated with the handling of
, (VCC'’s) are bounded by existing drop analyses and the VCT

can therefore be co?grs ered havmg an overall classification as Category B. For the instance of
]th(\e VCT upending the ransport cask and removing it or placing it onto the railcar, the VCT in
operation is def}g d to be single failure proof.

esult of this RAI.
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SAR Chapter 4, “Facility Design”

RAI NP-4-1:

Provide additional information to support the differences between the reqwred A :
malntenance actlwtles descnbed in WCS CISF SAR Sectlon 451, “Trans it

Section 4.5.1 and state all maintenance activities for the transportatn@ cas
requirements outlined in Chapter 8 of the SARs for the systems int

e The NAC STC and NAC-UMST both have quick
inner lid interseal test and interlid ports) for whic
proper function durlng each cask loading and unlo

ST SAR). These co-nnectors
ears. Neither the required

e Some transportation systems such
fastener replaceme

in the paragraph under Trunnion
j\s not descriptive. Clarify whether this is

esting (V1) and/o
Lh%/systems incorporated by reference. The
&5 periodic penetrant testing (PT) of trunnions

at WCS CISF will be performed in accordance with the applicable NRC
e (CoC) for Radioactive Materlals Packages (Part 71), and Chapter 8 of
referenced in the CoC.
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The mamtenance activities that'may be carried out at the CHB include]. but aré

e glzmzted to
e Leak Tests

o  Fastener Inspections and Replacement
e Impact Limiter Inspections

e Seal Areas and Groove Inspections

e  Trunnion Inspections

e Rupture Disk and Gasket Inspections

4.5.2 Rail Side Track / M\

A rail side track will depart from\he CXIStIQg Waste Control Spéz\lahsts rail loop and
extend north and to the east into: the A and the CHB? There is “sufficient rail length
for 10 rail cars to be inside the PA before/proceecﬁ\ﬁ‘gto \EI}@*CHB Unloaded rail cars
will exit the CHB-and. contlnue east on, he rail sidetrack which will connect back into
the existing Waste@gntro\l Spec1ahsts rall Toop. Figure 1-1 shows the Waste Control
Spemahsts Sxte Ex1stmg Rail Loop, and the new WCS CISF Side Track.

4.5.3 Transportatlon Cask Oueum,q Areas

Pa———

The ra11 s1de track’’ thatﬁbrlngSJaﬂJflrs to'the CHB has queuing length of
approx1mately f, ;000 feet inside of the PA. This length will accommodate five primary
~——rail cars and five’ accompanymg buffer cars, all within the PA. Once a rail car has been

/
/ unloaded it will be‘teleased through the east end of the CHB and outside of the PA.
PG W
- ';/ In add‘ltlon to the majn Sl/de track, there is an additional parallel storage rail line that

departs the new sidetrack to inside the PA. This line terminates near the eastern edge
of the PA\ Thls provides approximately 800 feet of additional track length inside the

N PA for rall cay storage and staging. Figure 1-3 shows the main side track as well as
\ “ the parallel storage rail line.

-/

4,54 \Recelvmg'j/Xrea

“When the transportation cask arrives at the WCS CISF, the transportation cask and
cradle are visually inspected for damage prior to entry into the OCA. The receiving
area is shown on Figures 1-2 and 1-3.
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RAI NP-4-2:

Describe, or provide a reference to, the testing procedure and the acceptance criterja for Impact
Limiter weight tests to detect the absorption of moisture for the NAC-STC and the AN
MP197HB. WCS CISF SAR Section 4.5.1 states:

In addition, the impact limiters are inspected to verify that a signiﬁcant* amount of water
has not been absorbed and that degradation of the energy absorbmg”“materla/ has not
occurred. These inspections are performed by weighing the lmpact ‘limiterandhvisual

examination of the impact limiters and welds. /\ " \R

Weight testing of impact limiters appears to be used only in the NAC UMST (NAC-UMST. SA
Section 8.2.3) and the MP187 (ADAMS Accession No. ,,,/ : ,/

/ /’
ML063520505), which include acceptance criteria. Theé acceptance tests/\a:nd maintenance
chapters of the SARs for the NAC-STC and the MP197HE§\do not incllide’ testing procedures
and acceptance criteria for evaluating the possibility of moisture absorp{ ion of the impact
limiters. However, the MP197HB does require leak testlng\of the. lmpact limiters to identify
evidence of cracking in the welds (MP197HB SAR Section A'8,2.3 2).

This information is needed to determiné compllanee with 10 CFR 72.120(a).
Response to RAI NP-4-2:

MP197HB Impact limiters:

A visual examination of tflgmp\act‘llmlters willpe performed before each shipment to ensure
that the impact limitefs have not\been degraded between leakage test intervals. If there is no
evidence of weld, cracklng or other damage that could result in water in-leakage, the wood will
not be degrad(ed Ij/there is VIsual damage the lmpact limiter will be removed from service,
repaired, if possmle and mspected/tested»for degradatlon of the wood.

/’A\”"\
Impact limiters W|ll\be leakage tested once every five years to ensure that water has not entered

the lmpactMIters lf\the leakage test indicates that the impact limiters have a leak, a humidity
testwill be: performed o venfy that there is no free water in the impact limiters.

MP/l;lm\m(\:t\llmlters

<Pr|or to each use, a lsual examination of the impact limiter pipe plugs at the end of the impact

Ilmlter will be inspec ed for damage and replaced prior to use if damaged.

Annually, a visual lnspectlon of the impact limiter foam will be conducted for water absorption by
removing the pipe plugs and inspecting the foam in the limiters, respectively. Additionally, each
impaet limiter shall be weighed. The impact limiters shall be removed from service if there is
more thap a 3% iricrease in weight when compared to the weight documented at the completion
of fabrlcatlon

/

Impact:

No change as a result of this RAI
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RAI NP-4-3:

Describe the administrative controls that will be used to ensure the lift height of the /,N&JHOMS
transportation cask is maintained at or below 80 inches with respect to the foIIowr ng areas
identified in Section 5.1.1 of NUREG-0612: / /

. Deﬁnition of safe load paths (How will the operator determine Ioad«heigrlt 2)

SN

e Procedures (What level of oversight will be provided and what dctioris will be'taken if

load exceeds height limit?) <\/ \\\

e Operator training (How will the crane operator and any sup//e}rwsors be qualified?)

.

d
e Crane inspection, testing, and maintenance (How Wlll proper performance of cran
controls be verified?) // /

The NRC staff found that the specified admlnlstratlve\controls do not;provrde sufficient
information to fully demonstrate conformance with the gurdance c/:/ontalned in Section 5.1.1 of
NUREG-0612, “Control of Heavy Loads at Nuclear PowerPlants? Regolution of Generic
Technical Activity A-36,” because the administrative control\\usedxto maintain that load height
were not specified other than by spe0|fy|ng«theload height |Imlt‘ln the applicable procedure
descriptions in the FSAR. WCS CISF SAR Section 4.7.2 states that thetwo 130-ton overhead
bridge cranes would be provided for tra\hsferrlngige\aedwNUHOMS fuel canisters within
transportation casks from a rail car to the transfer tralle[ This-section of.thé WCS CISF SAR
also states that the cranes would be admlmstratlvely controlled to marntaln the NUHOMS cask
at or below the analyzed 80-inch drop helght and tpat as lndrcated irf Section 7.5.3.1 of the -
WCS CISF SAR, lifts performed. by the overhead brldge crane would be governed by the
guidance of NUREG- 0612 2, “Control of Heavy Loads ‘at Nuclear Power Plants: Resolution of
Generic Technical Aofqvltyﬁ to minimize the potentlal for release of radioactive material
from a spent fuel caskf >

This mformatron IS needed to determlne compllance wrth 10 CFR 72.24(h).

Response to RAI le\4 3

The’6\7'e—r~ﬁe\§d\cranes in the Gask Handling Building (CHB) will be installed with limit switches

and.{ the llftlng procedures\WIII speclfy the use of physical limit switches when the loaded

NUHOMS® casks are belng\j\llfted\lelt switches are adjustable electromechanical components

that are commonly, used to regulate’lndustrlal machinery and are widely used in crane

\operatlons One ofthe most comimon applications of limit switches in overhead crane operation
~is to control the length oj the travel of the hoist which determines the height of the load.

‘As the crane approdches the end of its pre-set travel limit (maximum allowed cask lifting height),
an\eleotncal or methanical switch will trigger and begin to slow down the hoist motion to notify
the operator tha{the load is approaching the maximum allowed lifting height. If the hoist
continues to\travel the limit switch will cut power to the hoist at the pre-set height limit,
preventlng\lle/load from being lifted any higher.

The training program applicable to these activities is described in Sections 13.3.1.3 and 13.3.1.4
of the SAR.
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Limit switch settings are coordinated with the configuration of rigging and lift beam assembly
components to ensure that cask is not lifted above its maximum allowed drop height. Before the
start of each shift involving lifting a cask, the limit switch is tested to verify that it is set at the
correct height and that it is functioning correctly. The lifting procedure will require that two
independent individuals sign-off that the forgoing has been completed prior to any’hft ofa
loaded NUHOMS?® cask. In addition to the pre-shift limit switch test and lnspectlon /tﬁe
overhead cranes and their components will be inspected and maintained asyrecgmmended by
the crane manufacturer and in accordance with the requirements in ASME’BBO 2 \Overhead
and Gantry Cranes”. ‘

SAR Section 4.7.2 has been updated to clearly state that the ovslrhead‘cranes shallmmcl de limit

switches as described above. S
,f

Any violation of the above will be documented in the ISP Correcflve Action Program. In thel
highly unlikely event a cask is lifted above 80 inches, the' cask will be plaeed in a safe condltlon
and a stop work will be immediately issued in addltlon/to the follow-op/,corr\éctlve action.
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47.2 Overhead Bridge Cranes

The CHB houses two 130 ton overhead bridge cranes. These cranes are classified as
NITS. The cranes are provided for the purpose of loading and unloading I\ NUHOMS®

im , ng.neigl
their analyzed drop height. Sectlon 7.5. 3 1 provides additional
overhead bridge cranes. The NUHOMS® casks will be lift
WCS Lift Beam Assembly, which is referenced in Section

4.7.3 NUHOMS® Transfer System

For the NUHOMS® Systems, the transportati

ferenced in Section 4.10). The
storage pad where the

such items as impact l1m1ters
transportation casks. The NU
through Figure 4-3. Section 5.
NUHOMS® system.

i removed from the unloading area and the VCT moves the cask
is shown in Figure 4-4.

removal. /
leavin

There is an area inside the CHB for VCC staging for VCCs awaiting loading via the
CTS. Additional staging areas are available outside the security boundaries of the

WCS CISF.
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RAI NP-4-5:

Revise WCS CISF SAR Section 4.4.1, “Equipment Decontamination” to: 1) define the term
“weeping,” and 2) address decontamrnatlon of the interior of transportation packages and
transfer casks.

WCS CISF SAR Section 4.4.1 states “the only radioactive wastes are soﬂ,d wastes generated
from residual quantities of radioactive contamination that may be encountered\on the surfaces
of the transportation casks due to weeping.” It is not clear what the appllcant méans by\the term
“weeping.” Additionally, WCS CISF SAR Section 4.4.1 discusses decont%mmatlon of the
exterior of incoming transportation packages, but does not discuss decontamination of the
interior surfaces of transportation packages or transfer casks: after/r/emovmg spent fuel
canisters. These decontamination activities could be a 3|gn|f|cant contributor to solid
decontamlnatron waste, and should be discussed in thrsse/gtron

e o

This information is needed to determine compliance with 10Q:R/72/1 267

Res_ponse to RAI NP-4-5:

The following definition of “weeping” is found -in | NRC Information r\t<t|ce 85-46, Clarification of

Several Aspects of Removable Surface, CoQtamrnatron Limits for Transport Packages.
[Weeping] is a phenomena wheretBy certaing wcasksy~after therr removal from
underwater storage basins (pools)\and decontamrnatlon .subsequently exhibit an
increase in the level of removable radibactive surface contamlnatlon during and
after transport. This7 rncrease is belleved/ to/ be the result of a "weeping" or
"sweating" of pre\irgusly entr\apped aC’[lVlterlthln surface pores, fissures, etc. Its
occurrence, and’ magnltude appear to be dependent on such variables as cleanup
methods,/sun‘ace porosrt‘y, types of detergénts used, surface treatment history,
duratlon of,and temperature during tran\Sport and the period of time between
completron\of transportatron“and*performance of a contamination survey.

/N\
Only the transportatron casks;that have beeh~ submerged in contaminated water (fuel pools) are
expected.to exhibit w‘weeplng Because the interior of the casks and exterior surfaces of the
canlsters are protected‘from coming in contact with contaminated pool water during loading
Operations;* ISP does not : aQtrcrpate that decontamination of the interior of transportation

' ‘pa’(/:kages wﬂlB‘e performed at the\WCS CISF. Transportation packages will be returned as

“empty packages”\l\mder Department of Transportation (DOT) regulations (49 CFR 173.428 (d))
and are not expected to‘ exceed me contamination limits specified in 49 CFR 173.428 (d).

Flnagy, the transfer casks used to transfer the canisters included as part of the NAC vertical
systems from their /transportatron casks to the vertical concrete casks (VCCs) are never
submerged in contamlnated water and the exterior surfaces of the canisters are clean;
therefore, “the transfer casks are not expected to exhibit this phenomena nor become

contaminated.
4

As requested, Section 4.4.1 (and 4.9 References) of the SAR have been updated to reflect the
above information.
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Impact:

SAR Sections 4.4.1 and 4.9 have been revised as described in the response.
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44 Decontamination Systems

44.1 Equipment Decontamination

The WCS CISF handles only canisterized SNF and GTCC waste; there;fow the only

radioactive wastes are solid wastes generated from residual quantities-ofi; adioactive

contammatlon that may be encountered on the surfaces of the transp'gﬂatlon casks due
to weeping, (See Reference [4-13] for discussion related to weep ]

The potential for radionuclide contamination of the outside] surface of the canjsters

and inner surfaces of the transportation/transfer casks fls\mlmmlzed by using dGSlgn [
concepts for each of the canisters identified in Table1- 1 that preclude 1ntru510n of

spent fuel pool water into the annular gap betwe/epthq/transfer cask and the canlster N
while they are submerged in the pool water at the orig gmatmg nuclear power plantS\
Szmllarly, the:transfer.casks used to transfeggthe ca ' wed as part of the NAC
yertzcal systems ﬁom thelr transportatlon‘ca never submerged i
contaminated water and, .as the exteriorsurf he ¢
Itransfer cask does not require decontamination. \ N /

The transportation cask extemals are also surveyed and d\eéontammated as necessary,
before the cask leaves the orlgmatmg s1te~for transport to'the \WCS CISF. Radioactive
wastes generated during the camster and\transportatlon cask loadmg operations are
processed at the originating site} % P e

| SN

‘ After a transpoﬂauon cask amve\‘at t}{e;WCS CISF, \he outer surface of the
transportatlon caskis found to be contamlnated decontamination methods would be
conducted/us“gl'g dry decontammatlon me{hods only resulting in the generation of Dry
Actlve/W astés (DAW)\ The DAW that may be generated would consist of anti-
con/tammatlon garments rags, and assomated health physics material. This solid
waste would be packageé and; temporarlly/stored in a designated radiologically
control{ed area }mﬁl the*wasteJ&haracterlzed and shipped to a licensed disposal
facility. Seotlon 6 Vaddresses onsite Waste sources.

’P‘/‘“‘"‘"\\ \
Ma]or»Components\and Operating Characteristics
Y \ ~,

The%VQ;S; '@\ISF is a‘e\s"ig‘r},ed as a “start-clean/stay-clean” facility. The spent fuel
storage C‘a\nis‘gers are sealed by welding at the originating nuclear power plants to
preclude a‘ny‘il)eakage of radionuclides. As a result of the “start-clean/stay-clean”
operationa}l design, incidental radioactive waste volumes generated by the WCS CISF
operations ale reduced to the extent practicable, in compliance with 10 CFR 72.24(f)

N and/ycm 72.128(a)(5).
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4-1
42

4-3

4-5

4-6

4-10
4-11

4-12

4.9 References

NUREG-1567, “Standard Review Plan for Spent Fuel Dry Storage Facilities,”
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RAI NP-4-6:

Revise WCS CISF SAR Section 4.5, “Transportation Casks and Associated Components,”
discussion regarding the transportation casks design for protecting the canisters fro
of environmental conditions, natural phenomena, and accidents.

citing the transportatlon cask evaluation results to address broadly. theicanister stor:
operation at WCS ICSF is unclear. :

This information is needed to determine compliance with R 72.24(c)(3) and 72.24(d)(z 2
and (2). ,

Response to RAl NP-4-6:

Components,” has been
protection of canisters from
e accidents. The

WCS CISF SAR Section 4.5, “Transportatlon Casks and A'
revised to delete reference to transportation cask designs pro
the effects of environmental conditions, natural phenomena, and:
revised sentence now reads: .

Transportation casks are designed an condance\" th 10 CFR 71 to protect
the casks and canisters during nor g nd severe hypothetical
transport accidents.

Impact:

SAR Section 4.
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4.5 Transportation Casks and Associated Components

Transportation casks are used to transport the canisters from the originating sites to the
WCSQISF The transportation casks are designed in accordance with 10 C\liR Part 71

gggf_ep1en[s , e P,
A

The transportation casks are shipped by rail to and from the WCS CfSE/\{VIith impact
limiters, a shipping cradle, and tie downs. At the WCS CISF, the”1 transportatron cask is
unloaded from the rail car inside the CHB and, depending on-the Cask System, moved
to the CTS where the transportation cask is opened and the@lster is removed or
transferred to the Storage Pad where the canister is remdved.” After the cz\l\mste\r\ls

unloaded, the transportation cask is resealed and shlpped Sff site. A \

AR

‘ N
Transportation casks used at the WCS CISF are/rfeferenced in Sectlons 1.6.1.1 and’ \>
1.6.2.1. The additional components drscussed 1nrthls section mclude

e Transportation Cask repair and mamtenance\r
e Rail Side Track s
*  Transportation Cask Queymg Areas
e Receiving Area \ T

e Temporary Isolation Areas\“r

4.5.1 Transportation Cask Repair and Maintenaﬁee A/(’:/t\i;ﬁ\i‘e‘sﬁ/
PN \ Vo /

If visual msp”é%twnsreveal the need'for repalrs or maintenance, these activities will be
performed elth/er at the, WCS CISF ot\in another appropriate location, based on the
nature:6f the work to be performed. Radlaﬁion protection personnel will provide input
and ’rhonltor these actlv@iﬁ Work will be performed under the NRC approved WCS
CISR Qualjty Assurance Program Descrlptron [4-4] in accordance with written
procedures tha heetthe tra transportatlon’hcense requirements under 10 CFR Part 71.

< transport\atlgn cagsk repair or maintenance activities are necessary, the designated
Ve locatlon for them to'be conducted is in a section of the CHB as shown on Figure 1-7 or
Sk ata vend\o‘r\desrg\ﬁated locatlon Special contamination control measures are not
J required] because the SNF or GTCC waste is contained within a sealed canister.

The followmg describes the types of repair and maintenance activities that will be
performed at the CHB on the transportation casks transporting canisters to the WCS
CISF. Mam/tenance activities are limited primarily to those needed to support routine
S Nuse o /transportatron casks. Those maintenance activities are required in the
\transportatlon certificates, which reference Chapter 8 of the Transportation Cask

SARS. The only expected radiological hazards would be from surface contamination
oir'the outsides of the casks due to weeping from the cask surfaces that were exposed
to contaminated SNF pool water. Prior to performing any maintenance activities,
health physics personnel will survey the casks as required and incorporate the
appropriate restrictions and controls to be observed during the planned maintenance
activity.

Page 4-17
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SAR Chapter 5, “Operational Systems & Procedures”
RAI NP-5-1: Vs

Describe how the air-powered chain hoist used as part of the Canister Transfer System (CTS)
satisfies the single-failure-proof criteria of NUREG-0612. The response should speC|fy the
degree of conformance with ASME NUM-1, “Rules for Construction of Cranes Monoralls and
Hoists (with Bridge or Trolley or Hoist of the Underhung Type),” crlterla’for Type IA or IB hoists,
and, if compared to the Type IB criteria, justify the lack of redundant*torque transfer \\
mechanisms between the braking device and the chain consnderlng the effects of fatrgue “and
wear over the course of the facility's operations. e v

WCS CISF SAR Section 5.2.1.3.2, Safety Features, states

AAAAA

combination of fail-safe features and redundant deSIg factor/s as welI as structures
designed to the criteria of ASME NOG-1 for complranc \Wlth NUREG 0554 for single-
failure-proof critical load handling. Additionally, failure mode$ and effect analyses
(FMEA) have been performed to further demonstrate the de\SIgn adequacy.

As described in WCS CISF SAR Sectlon 7\5\1 “‘Canister Transfer Sy\stem ” the CTS includes
an air-powered chain hoist for transfer ofoAC ﬁ]“el canlsters»,from the transportatlon to the
storage casks. The chain hoist is described as havmg‘ a’srngle disc brake/of 200% design
capacity and inherent air-motor braking actrng through the'ge gear. traln l,, but the NUREG-0612
criteria specify redundant holdr@\ brakes actlng\/la redtﬁdant gearfrains. Therefore, the
described design does not appearxto fully satlsfy the 4ingle-failure-proof criteria of NUREG-
0812.

This informatio/pf'is: eeded in order to confirm compliance with 10 CFR 72.24(c)(4)..

Response t(;‘"“RAl ‘NP-5-1:

The air-powered chaln hOlStrI’é/ designed in accordance with ASME B30.16 and implemented
with.increased safety factors per ASME NUM-1 for a type 1B hoist to provide enhanced safety
as’ reqUIred by NUREG- 06\1 2\\1nclud|ng several safety features not typically found on
commercially ayailable hOIsts 'NUM-1 crane standards lncorporate design requirements

*+ specific to the con\s:er s of “twg blB}:klng or “load hang-up”, and ensure that the cranes are

/" designed either to withstand all suth incidents without damage or loss of load, or to make the

“"Nlikelihood of their oe\currence extremely small.

Jhe'system has a @eSIgn rated load of 110 tons, which is two times larger than the maximum
cntlcal\load (MCl)xof 55 tons. Since the system is designed for a safety factor of 5 times the
rate Ioad the ove/r,all factor of safety to the MCL load is 10 to 1.

The chaih\h?jst/fn/eets the ASME NUM-1, Type 1B critical load handling hoist standards.

i. Redundant braking comprised of:

* An air actuated disc type brake (primary), and
* Dirive train braking (redundant)
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ii. Controlled lowering speed of no greater than 9 inches per minute (field test results
confirm 6 inches per minute lowering speed)

iii. Redundant two blocking protection via an upper limit switch (primary) and the_air stall
feature (redundant)

iv. Load test to 300% of the 55 ton MCL, which exceeds the ASME NU/M-T requirements

v. Rigorous testing including:

Hoist speed and brake holding 5
Drive train braking (redundant brake) e

P

Limit switch operation A
Load hang up and two blocking protection (redufidant with the limit switch) via ai, >
stall S // .

Annual complete hoist and drive train inspection to pr'eclu"éle\any fatjglie-failure of hoist

components, along with pre-use inspections prior to each?‘\usq; @ /

A

i. Usage of the chain hoist will be a small fraction of the u\s‘a,g’e considered “normal service”
by ASME B30.16 from both Ioad/afﬁdirequency perspectives\XNormal Service” is
defined as “uniform loads less than.65% of-rated load for not- more than 25% of the
time”. NG T N

ii. Annual inspections include the mandfagturers/recjgm[@i@\éd;ipspections of all
components, including fasteners, gea\rs‘,\sh/gftsi, bearings:-sh&aves, chain guides, -
springs, covers, load chain sheaves, motof components, brake components, load chain
end anchors and the.chain. \
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SAR Chapter 7, “Installation Design and Structural Evaluation”

RAI NP-7-2: PaN

s
Describe the inspection and maintenance programs associated with the Canisté"r/’Lransfer
System (CTS), including the air-powered chain hoist and the hydraulic Jacklng tower

components.

WCS CISF SAR Section 7.5.1.13, “Maintenance,” addresses malntenance and lnspectlon of

CTS components However, the guidance in NUREG-0612, “Co/r)tro\l)of Heavy Loads at Nuclear
Power Plants,” specifies inspection, testing, and maintenance té a specific consensus standard
for overhead cranes, and the specified actions do not fully gorrespond with those lncluded\ln the
applicable consensus standards for hydraulic gantries and chaln hoists in the ASME B30 senes>
“Safety Standard for Cableways, Cranes, Derricks, H0|sts Hooks Jacks” and Slings.” Y%

This information is needed to determine compliance W|th\10\CFR 72.24,(n).

Response to RAI NP-7-2:

£
To impose the applicable consensus standards,related to mspectlon ang maintenance program
requirements for the hydraulic gantries and cham h0|sts in the ASME B30.series for the CTS,
SAR Section 7.5.1.13 has been revised to add a reference‘to ASME 830 ;\Chaptem -6 for
hydraulic gantries and ASME B30.16- Chapter 16-2 chaxn hotsts

Impact:

SAR Section 7.5.1. 13 hasfbeen revnsed as descrlbed in the response.
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e  Check hose reel hoses for damage.

Check all hoses that are exposed to sunlight for cracks.

Check cylinder bolts and lock washers.
Check wheel box bolts for tightness.

Check pressure gauges and operating pressure.

Visually check all boom and base exterior welds for cracly \ «
Check the hydraulic oil filter. \

e  Verify lift and propel handles are shifted to th/g,desrred position. \\ N

e  Thoroughly clean all hydraulic connectlo/rll pom’cs ‘ \\\\\\/
e Engage all safety devices. e ;/ / b

e  Check all system surfaces to be sure they\zg;rz clean / /

Touch-up any paint damaged areas.

Check track and top of 11ft Beams for debris.

Perform a “no-load” test for thedhll range of motion and speed. Perform a '
functional test usmg the tra\r}sfer caslcand emptyrcamster

ds

Local ﬁrms with hydraul ¢ gantry crane\operatmg and maintenance experience are
use to perform spemahzed perlodrc mspectlon and maintenance.

\ / N
7.5.1.14 Operatmg\Manual
ST NN

75\15
\

// ,&»»-—«»Opemrétmg and‘mamte\nance manuals for the gantry crane and the canister chain hoist

are prov1ded at the,conclusion of shop manufacturing and load testing. The manuals
incorporate features of the equlpment specific to WCS CISF. The manuals provide
1nformat10n and procedures for use in checking, testing and operating the CTS and the
canister ch!aln hoist.

- I}

Quality A/ssurjance

/ /'
The/W}QS 'CISF Quality Assurance Program is implemented to ensure that the
requirements of NUREG-0554 with regards to design, fabrication, installation, testing
and operation of crane systems for safe handling of critical loads are implemented.
The CTS and associated components are procured under the QA program. Detailed
quality assurance requirements for suppliers are identified in the supporting QA plan.
There are two graded quality categories for the CTS defined as Quality Categories B
and C.
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RAI NP-7-13:

Revise WCS CISF SAR Section 7, “Installation Design and Structural Evaluation,” to,add
Concrete Casks (e.g., CC1 through CC4) to the item 2 description for the NAC MAGNASTOR
storage cask system on WCS CISF SAR page 7-1. Alternately, provide an approprlate SAR
note for generic use of the terminology, “Vertical Concrete Cask (VCC),” to also cover the

MAGNASTOR overpacks, CC1 through CC4. /‘{

This information is needed to determine compliance with 10 CFR 72, 24( ¢)(3) and 72 24(d)(1)
and (2).

Response to RAI NP-7-13:

A note has been added to “VCCs” on WCS SAR Page/?—fto»state that references to “VCC” is
generic since there are several different designs for thé NAC- MPC, NAC-UMS and

MAGNASTOR storage systems.
Impact:

SAR Section 7.0 has been revised as destribed in the responsé;x ”
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7. INSTALLATION DESIGN AND STRUCTURAL EVALUATION

This chapter presents the structural description, design, design criteria and design
analysis for important-to-safety (ITS) structures to be employed at the Interim Storage
Partners' (ISP's) WCS Consolidated Interim Storage Facility (WCS CISF) in¢luding:

1. The NUHOMS® system HSMs (Model 80, Model 102 and éHSM\) the various
models of DSCs, and the use of the MP197HB and MP1874 transportatlon casks
for on-site transfer of the DSCs.

2. The NAC system Vertical Concrete Casks (VCCs) “4nd Canisters (UMS ‘MPC and
MAGNASTOR) Vertlcal Cask Transporter (VCT) fand the Camster Transfer

lzsted in, Table 7= 2

Structures described in this chapter include the conﬁnemeﬁ/; structures, systems and
components (SSCs), CTS, VCT _storage pads for thewertrcgl systems and structures
classified as ITS. A

- Page7-1
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RAI NP-7-14:

Revise the WCS CISF SAR page 7-3 statement, “No new analyses are required for tr\1e NAC
storage system,” to recognize that a seismic reconciliation soil- structure interaction apalysis is
performed in SAR Section 7.6.3, “Soil Structure Interaction of the VCC Storage»Padr to
demonstrate seismic stability of the VCCs using the site-specific design basjs eaf hquake
motions.

This information is necessary to determine compliance with 10 CFR 72. 2"4(c)(3),!” /2.2‘4. d)(1) and
(2) and 72.122(b). /\}\ AN

Response to RAl NP-7-14:

SAR Page 7-3 has been updated as requested to recognize the seismic reconciliation
soil-structure interaction analysis documented in SAR»Sectlon 7.6.3. ,

Impact:

SAR Section 7.2 has been revised as described in the respdﬁs\eﬁv
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7.2 Confinement SSCs

| Only NRC-approved storage systems are used at the WCS CISF. The proposed cask
systems to be utilized at the WCS CISF are evaluated against site param ers and are

cask systems authorized for storage at the WCS CISF. Table
appendices that discuss those design criteria in more detail
1, D.3-1, E.3-1, F.3-1, and G.3-1 compare the WCS CI
design criteria for each cask system. Where the actu
bounds of those assumed in the individual cask ¢ rt"
difference is addressed for those areas affected
in the approprlate WCS CISF SAR Chapter ,

Tables A.3-1, B.3-1, C.3-1, and D.3-1 include ¢
are described for the NUHOM;S® ystems.

p1;0V1ded in Appendices
Vsystem It is required that

ackages received at the WCS CISF are
canister a records review is performed to

[ neral Llcense requrrements and will comply
4d Technical Specifications. In addition, a
of the canisters is performed upon arrival at the WCS CISF, which
sport package evaluation in accordance with reference [7-1].

.  boundary for each of the six storage systems used at the
) ister that is welded shut. All components of the canister
faoundary are clas31ﬁed as 1mportant—to safety. Section 3 4 and Table 3-4

ISF is provided in the locations in the Appendices of the WCS CISF SAR
den fied in Table 7-24.
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SAR Chapter 8, “Thermal Evaluation”

RAI NP-8-1: 0

Provide bounding site specific ambient temperatures which account for seasgnal variations.
,f

Seasonal variations must be accounted for as ambient temperatures may ‘persistfor periods of

time sufficient for the cask systems to reach steady state conditions, whlch/may differ from the

use of an annual average, as analyzed in the respective FSARs. . -

The applicant has not clearly defined an ambient temperature Whl/h considers seasonal
variations. According to the monthly averaged values provrded Table 1-2 of the license
application seems to provide a value that bounds seasonal variations. The applicant needs to
clearly state how a bounding site-specific ambient temperature which consrders seasonal
variations is obtained. :

This information is needed to determine compliance with\t*O GER/?Z/.,1'22 and 72.128.

Response to RAI NP-8-1:

The site-specific ambient temperatures(‘are derived from meteorologlcal data presented in SAR
Table 2-2, Summary of Maximum and Mlnlmum Temperatures for Andrevis\ TX (Period of
Record: 1962 to 2010). The table includes the seasonalvariation-in_ambiént temperatures.

The ambient temperatures for the NUHOMS® \S\ystemsfln/T;)h‘Zxranges from 44.1 to 81.5 °F.
These values represen/t thmst\mean monz(hly/te,mperature at Andrews (from Table 2-2)
which occurs in January (4471-F) and the highest inean monthly temperature (81.5 °F) which
occurs in July. :

NAC's storage ‘casks have all been/licensed to sllghtly) different criteria and methodologies when
it comes to the.site*ambient erfviroimental conditions. Each NAC system is evaluated to their
own unique Ircensrng\requrréments and~verrﬂeg to’meet the WCS CISF site parameters. In
Table 1-2, the amble\nt temperature for the NAC systems (67.1 °F) is presented as a yearly
averager The annual mean<monthly temperature for Andrews from Table 2-2 is 63.5 °F. To
bour/tg the_effects.of seasonalwariation in the ambient temperature at the WCS site (which
ra}nges from 44,1 to\81 5 \F) NAC Storage systems rely on the analyses done for off-normal
conditions using®a minimum three—day average temperature of 27.9 °F and a maximum

/ hree-day average\temperature\of’SQ 4°F.). These analyses are described in the WCS SAR
appendlces for eacﬁ>NAC system.

SAR Sections E.3.1.1.6) E.3.2.1.6, F.3.1.1.6 and (.3.1.1.6 have been revised to more clearly
demonstrate how the design basis thermal analysis incorporated by reference from each of the

NAG General Licens€s remain bounding for the site specific temperature data included Chapter

2 of the SAR.

N

Impact:

SAR Sections E.3.1.1.6, E.3.2.1.6, F.3.1.1.6, and G.3.1.1.6 have been revised as described in
the response. ‘
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E.3.1.1.6 Environmental Temperatures

A temperature of 75°F was selected to bound all annual average temperatures in the
United States, except the Florida Keys and Hawaii. The 75°F normal teg} grature was

condition is discussed along with the thermal analysis models in Ch;
Reference E.3- 1 The thermal stress evaluation for the normal ope

performance was also evaluated for the cases¢
?) all air inlets and outlets blocked. Thermal

Page E.3-5
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E.3.2.1.4 Snow and Ice Loadings

The snow and ice loadings design criteria that are defined in Section 2.2 of Reference
E.3-1 for the NAC-MPC apply to the MPC-LACBWR system in their entirety. These
design criteria are described in WCS CISF SAR Appendix E, Section E’3 l A.4.
Therefore, no further site-specific evaluations are required. ‘

E.3.2.1.5 Combined Load Criteria

The combined load design criteria that are defined in Sectlcm 2.2 of Refergnce 3-1
for the NAC-MPC apply to the MPC-LACBWR system 1§ their entirety. Thesi
design criteria are described in WCS CISF SAR Appendlx E, Section E.3.1.1.5,
Therefore, no further site-specific evaluatlons are’ regulred

E.3.2.1.6 Environmental Temperatures R

The environmental temperatures design criteria’that -are: definéd in Section 2.2 of
Reference E.3-1 for the NAC-MPC apply to the MPC-Lz .\CBWR system in their
entirety with exception to the max1mum extreme heat limit, which is 105°F. The
applicable design criteria areﬁdescrlbed in WCS CISF SARA pendlx E, Section
E.3.1.1.6. IR

g‘iﬁw

/ rature for the szz‘e of 63, 5 °F,. whzch is less: than the 75 °F: lzmzt
.he maxzmum temperature extremes for the szte of 1 0°F and

Page E.3-11 )
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The transfer cask is a special lifting device. The lifting trunnions and supports are
designed and fabricated to the requirements of ANSIN14.6 and NUREG-0612. The
remainder of the structure is designed and fabricated to ANSI/ANS-S 7.9. The

site-specific evaluations are required.

F.3.1.1.6 Environmental Temperatures

bounded by the severe ambient alnated as off-normal and

accident conditions.

ns are defined as -40°F with no solar loads
vironmental condition of 133°F with
ident case (Section 11 2 7 of Reference

s and outlets blocked Thermal analyses for these cases are
s 11.1.2 and 11.2.13 of Reference F.3-1. The evaluation based on
ondltlons is presented in Section 4.4 of Reference F.3-1. Solar
10 CFR 71.71 and Regulatory Guide 7.8.
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Wll of these conditions are met at the WCS CISF and are addressed in SAR Section
2 3 3. 1. and SAR T ablesi2 2 and 2 Z 3 Speczf cally; SAR T able 2—2 gives a maxzmum

- F.3.1.2  Safety Protection Systems

The NAC-UMS relies upon passive systems tg,ensure the protectlon of public health
and safety, except in the case of fire or explos1on/ As discussed in Section 2.3.6 of
Reference F.3-1, fire and explosion events are-effectively pr’écluded by site
“administrative controls that prevent the introduction of ﬂam able and explosive
materials into areas where an explosion or fire could dam‘?a%e installed NAC-UMS
systems. The use of passive systemi provides protection from mechanical or

equipment failure.
F.3.1.2.1 General

The NAC- UMS is.designed for sa e, lopg’-t/erm stora;e\Bf spent nuclear fuel. The

NAC-UMS wi S ‘rv1ve all of the evaluated normal, off-normal, and postulated

accident condmons w1thout release of radjoactive material or excessive radiation
fo tef' workers or th general publ\lc&The major design considerations that are

exposurea
C UMS to assure\s;afe long-term fuel storage are:

1ncorporated in the N4

1. Butlnued,conﬁm\iﬁ\"pﬁ‘oétulat’e% accidents.
/,W-MZ - Thlc\lé‘con ¢te and steel biological shield.
yd 3 Pas\swe}ystems that ensure reliability.

3.
o 4.

-,

Inert ,atmosphere to\prowde corrosion protection for stored fuel cladding and
enhanced heat tra{lgfer for the stored fuel.
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G.3.1.1.6 Environmental Temperatures

A temperature of 76°F is defined as the design base normal operations temperature for
MAGNASTOR in storage. This temperature conservatively bounds the maximum
average annual temperature in the 48 contiguous United States, specifically,sMiami,
FL, at 75.6°F and meets the normal condition thermal boundary deﬁned i NUREG-
1536. Use of this des1gn base establishes a bounding condition for ex1st1ng and
potential ISFSI sites in the United States. The evaluation of thi "env;\o\i\imental
condition along with the thermal analysis models are presente Chapter 4.of
Reference G.3-1. The thermal stress evaluation for the norqmal’{eperatmg conditjons is
included in Chapter 3 of Reference G.3-1. Normal tempelature fluctuations'are \
bounded by the severe ambient temperature cases th’élt aré evaluated as off—normg\ll and
accident events. s \>
Off-normal, severe environmental events ate de(ned as -402F Wlth no solar loads and
106°F with solar loads. An extreme env1ronmental\£ond1tlon of 133°F with maximum
solar loads is evaluated as an accident case to show on{phance with the maximum
heat load case required by ANSI/ANS-57.9. Thert

lperformance is also evaluated

assuming both the half blockage*oﬁthe concrete cask élr lnlets and the complete
blockage of the air inlets. Sofar 1n§olat10n is as spemﬁed\m 10 CFR 71.71 and
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RAI NP-8-2:

Provide thermal evaluation, analysis, and results to demonstrate that all cask systems meet the
WCS CISF site specific environmental conditions.

ormal ambient

WCS CISF SAR Appendices A.8, B.8, C.8, and D.8 of the application prowqp
: UHOMS®

temperature design criteria for the NUHOMS® MP187 Standardized Advan

(mean monthly tempera
ummary of Maximum and

of 81.5°F [considering seasonal variations] on SAR Table
Minimum Temperatures for Andrews, TX, Period of Reco ‘

evaluation is needed for these systems based on the norm‘al
Table 1-2.

As described in th% ' A
G.3.1.1.6 have be' révised to n}or\' clearly dem\e trate how the deS|gn basrs thermal anaIySIS
incorporated by ejerence from ea of the NAC ge eral licenses remain bounding for the site

eratt r~2@f the 'SAR. SAR Table 1 2 has been clarified to

SAR Section 2.3.3. d Table 1-2 have been revised as described in the response.
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Table 1-2
Summary of WCS CISF Principal Design Criteria
(3 pages)
Ap
Design Parameter Design Criteria - Condition | Standards and
Basis
For NUHOMS?® Systems:
Transfer Cask Horizontal side
drop or slap down 80 inches

Cask Drop VCCs for MPC Systems: Accident

Drop height

VCCs for UMS and MAGNASTORS
Drop height

For NUHOMS® Systems only:

Transfer Load Normal insertion load
Normal extraction foh

For NUHOMS® Syst

Transfer Load Maximum insertio

NA

N/A
Maximum extractio

Ambient
Temperatures

(NUHOMS®
Systems)

4.1 — 81.5°F Normal Section 2.3.3.1

113°F Off- Section 2.3.3.1
Normal

. Systems)

113°F Accident Section 2.3.3.1
Systems)

Solar Load
(Insolation)

2
2949.4 BTU/day-ft Normal | 10 CFR Part 71

1474.7 BTU/day-ft*

Normal Section 2.3.3.1 |

Minimum 3 Day Average temperature 27.9°F Off-
Temperature -
J°F | Normal

. = Section 2.3.3.1
(NAC Systems) Max1mum 3 Day Average temperature 9 |
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Measurements for all parameters, listed in Table 2-11, are taken at 10-minute,
60-minute and 24-hour averages and recorded/stored on a dedicated Campbell
Scientific data logger at each station. Routinely the data loggers automatically
download their content to a server in Dallas, TX for long-term storage. Data loggers
can be remotely accessed via password protected radio telemetry; and the sefver can
be securely accessed via a password protected Internet connection. 4 able 2-11 lists

Pl
the meteorological parameters measured and at what heights. Informatlon for the Met
One Towers and the WeatherHawk Series regarding range, acctiracy, and-resolution is
listed in Table 2-12.

2.3.3.1 Maximum and Minimum Temperatures

data for Andrews, TX. The temperature data, currently available. spans from 1962 u\ntll>
2010. The average maximum and mmlmum temperatures the record high

temperature for these years is shown on Table\Z g\ Fable /2 2 was used to provide
normal, off-normal, and extreme temperature mformat10r1 for the WCS CISF site.

Normal Temperature (N UHOMS® System): The normal \temperature range is taken as
the low and high mean monthly temperaiure (4&}:F to 81 \5°F)\

Normal Temperature (NAC Sys‘ Vm) The rIZ?f’mag mblentxtemperature is taken as the
maximum yearly average temperature In- adgltlon t\the > temperature information
provided in Tab "-‘,2;«»7temperature data from the Midland-Odessa monitoring station
between 2000 ar d-2015 ¥ was used to «prov1de yearly average temperatures (Table 2-13).
The maxunum yearly average temperature is 67.1°F.

Of{f:.(N%, métl Temper/atdre (N UHOMS® %ys;tyem) The NUHOMS® System uses the
extreme hrgh temperature to evaluate-that-§ystem for off-normal temperature
CondltIO{lS \That valu€ is faken-as.the highest temperature recorded over the time
period (1 13°F the data set represented in Table 2-2. The off-normal minimum

//_, témperature is 303 °F which is the minimum mean daily temperature shown in

£~ Table 22

////

Off-Normal Temp\e}ature (NAC System): The NAC System uses a rolling average
temperature to evaluate that system for the off-normal temperature condition. In
addition to th% temperature information provided in Table 2-2, temperature data from
the Midland-(ddessa monitoring station between 2000 and 2015 was used to provide 3-
day avera/ge dmbient temperatures. These temperatures are determined by taking the

> daily average temperature averaged over three consecutive days for each day of the

’ year/ THe lowest average 3-day temperature and the highest average 3-day
t\emperature is shown in Table 2-13. The minimum average and maximum average
values averaged over the data set represented in Table 2-13 are 27.9°F and [93.5°F.
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SAR Chapter 9, “Radiation Protection”
RAI NP-9-1:

Ensure that the shielding analysis in the WCS CISF SAR Section 9.4, “Estimatéd On Site
Collective Dose Assessment,” includes the appropriate information specifying the neutron and
gamma cross section libraries used to determine off site dose rates.

Both NAC Analysis 30039-5001, Rev. 0, and Areva Calculation WCS6/\1/0503 Rev; 0, speCIfy
which version of MCNP is used for each part of the dose rate analysis,”but do not speCIfy v;@ch
neutron and gamma cross section libraries are used. The WCS" CISF SAR should inclide this

information. S

This information is needed to determine compliance WIth 10/CFR 72.104-and 72.106, and 10
CFR 20.1201 and 20.1301.

Response to RAI NP-9-1:

The gamma and neutron cross-section Ilbranes used to determine off site dose rates have been
added to SAR Section 9.4.1, lncludlng addltlonal Table 9-8. \

Impact:

f/;

a/s dded”descnbed in the response.

%

SAR Section 9.4.1 been revised and SAR Tablw
R
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No credit is taken for the presence of any landscape features or site buildings, which
would provide additional shielding. In addition to the HSMs, a number of vertical

casks are adjacent to the HSM, as indicated in Figure 9-2. No credit is taken for any
blocking provided by the vertical casks.

MCNPS5 v1.40,is used in.t
the computer program.:;

Table 9 8

NAC Systems

The WCS CISF is modeled explicitly. Sh1eld1ng by NAC systems and NUHOMS®\\/
HSMs is included in the model. Dose rates,are calculated usirig pomt detectors and
superimposed mesh tallies. For the location spec1 \dosefratCSf point detectors were
used. Neutron, gamma, and neutron-induced gammas\(N —Gamma) are accounted for in
the sh1eld1ng evaluatlon Neutron induced gammas, generated within the cask shielding

the cask systems.

94.1.1 Dose Rate Results

Dose rates are/computed at varlou\s lo\catlojns around the WCS CISF using point
detectors, as-indicated on Figure 9-I ansz1gure 9-2. Dose rates are computed for
gamma rad1at10n neu\tron\radlatmn and secondary gamma radiation created when
neutrons aré absorbed i m alr soil or concrete Fluxes are converted to dose rates using

ANSf/él\I $-6.1.1-19%7 ﬂux to dose rateé;c j-lvers1on factors.

The total dose rate 1s,computed as the suim of the gamma, neutron, and secondary
gamma componen s. The gamma and neutron dose rate is approximately 90% and
/‘ 0%, of the to{al dose rate, respectively. The 1-sigma MCNP statistical uncertainty is
M«also prov1ded for the. total dose rate. All reported dose rate results are well-converged.
Coordx\nates\ of the, detectors are given in the State Plane Coordinate System (SPCS).
Dose rats results for the general area around the WCS CISF are summarized in
Table 9- 5\ Ddse rate results for the locations around the facility and PA of the WCS
CISF are sum/lnanzed in Table 9-6. Coordinates of the detectors are given in the
SPCS. / /

12, ri_r.e’ét}flﬁose Rate

The'point detector output provides both the total and uncollided dose rate. The
uncollided dose rate is representative of the “direct” component of the dose rate. The
direct dose rate is provided in Table 9-5 and Table 9-6 in the “Direct” column.
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Neutron Cross-Sections; NU;

Cross-Section Library
ARk Source .

ENDF/B-VI
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RAI NP-9-2:

Ensure that the WCS CISF SAR includes the appropriate written policy that states
management’s commitment to maintain exposures to workers and the public As Low As s
Reasonably Achievable (ALARA) levels and addresses both facility design and. opgra’uons
Consistent with 10 CFR 20.1101, the policy should include the following. prowsmns as set forth
in NUREG-1567, section 11.4.1.1.: :

¢ No practice involving radiation exposure will be undertaken unless@atlon of the
practice demonstrates that its use will produce a net beneflt to somety o

e All exposures will be kept ALARA, with technological, ec?)nomlc and social factors
considered.

ys
¢ Individual dose limits will be established that arfe/éppr‘c/)/;)riate for pra\ctices involving
radiation exposure, and exposures to individugls will not exceed these limits.

e Supervisors will integrate appropriate radiation protection conﬁﬁolfs//into all work activities.

e Workers will be appropriately instructed in the objectives and’ implementation of the
ALARA program, with this mformatlon included in training medules.

e There will be strict compliance V\(lth\al régulatory requ1rer\n\ents an\d license conditions

regarding procedures, radiation exposures, and relgiases of rad\ldeiz/tlve materials.
e A comprehensive program will be malntamed and penodlcally evaluated, to ensure that

both individual and collective dosesimest ALARA objectuveszﬁd do not exceed

acceptable levels. \ W ~

e

This information is nee{i/ed*t determlne comp‘ilanc’é with 10 CFR 20.1101.

Response to §AI NP-9-2

ISP had added SAR Section 971 4"‘ISP ALARA\Pollcy, which is the policy written by ISP
maintaining the commltm/en{ of their managgrg?nt to maintain exposure levels to workers and
the pUbIIC As Low As Reasonably Achievable (ALARA)

Im pact:

/AR Section 9.

‘has been‘added, as described in the response.

N
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. Operational
Caske System Canister Overpack Considerations
FO-DSC
NUHOMS®-MP187 Cask System c¢-Ds¢e FHSM (Model 80) | Sgetiod7.1.3 of

FF-DSC / 193]
GTCC Canister A /

Sectlon 10.1.3 of

Standardized Advanced NUHOMS®

®
System NUHOMS™ 24PT1 [9 5]
NUHOMS®
. 61BT Sect10n 7 1.3
®
Standardized NUHOMS® System NULOMS® [9 4] -
61BTH Type 1

Yankee Class |7
Connecticut Yanlge‘e/' e

NAC-MPC LACBWR \_ .|\ Appendix E.9
GTCC-Canister-CY
GTCC-Canister-YR
Classes 1 through 5 .
C-UM s s Appendix F.9
NAC-UMS GICC-Canister-MY ppendix
TSC ’\t“ igh’ TSC
MAGNASTOR 1 thiotg] Appendix G.9

“ISEALARA Policy

roved safety outWezgh the etrzment of occupa“zona ‘exposure-and other detr
c\z}soczated&wzth taking the action
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[ —— o o o s e
7 o 2

'EThe scond principle; optimization, states that thev lzkellhood of lncurrmg exposurex
the number of people exposed’ and the )
by de

and donot éxceed

AR e it A tr i T W30050)
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RAI NP-9-3:

Ensure that WCS CISF SAR Section 9.6.2.4, “Environmental Monitoring,” includes appropriate
details on the facility Radiological Environmental Monitoring Program (REMP). :

WCS CISF SAR Section 9.6.2.4 provides minimal details about the REMP for'the WCS facility.

The NRC staff needs to evaluate details, including: 1) number of samples a2) sample locations;

3) collection frequency; 4) sample analysis to be performed; and 5) samp ‘analysrs frequency.

The SAR should also include a map of suitable scale that identifies the sampllngxlocatlons to

N 7 N

show distance and direction of monitoring stations, with release pojnts.and relevant\boundarles
(e.g., controlled area boundary, site boundary) also indicated on thémap Addltlonally, the WCS
CISF SAR description of the REMP should include the approach for determining background™
levels and the contribution of the facility’s incremental releases. 16 o background levels. The WCS \

CISF SAR should include the results of the background levelf'c/ietermlnatlon
/ /

This information is needed to determine compliance WIth 1< 0\({R/72/104

Response to RAI NP-9-3: \ L
ISP has revised SAR Section 9.6.2.4 to include 1) number of samples 2) sample locations; 3)
collection frequency; 4) sample anaIyS|s to\b\e\ perfoermed; and 5) sample analysis frequency.
References to figures in Chapter 4 and Chapter«6 of the~WCS CISF En\vrronmental Report (ER)
have also been included for the current mc\Jnltorlng Iocatlon and. proposed owner controlled
area (OCA) dosimeter monitoring locations, i

Additionally, the |nformat|on is™ mcluded wrth\ln the’ WCS CISF ER, Chapter 4 Section 4.12.2.3
Summary of EnVIronmentaI Momtor\ g Program ISP joint venture member Waste Control
Specialists conducts a comprehe"nswe env1ronrnental sampling and analysis program,

commonly referred to as the consohdated REMP, As part of the REMP, samples of media and
effluents, rncludlng/gases and vapor air particulates, sorl sediment, fauna, vegetation, surface
water, waste ‘waters, and groundwater are-collected 4nd analyzed. A monitoring network of
optlcally stlmulated Iumlnescence(OSL) is all also used to measure amblent gamma radiation. The
operations.within and\around the facility and monitor the potential impact of the facility
operatlons on the off-site_environment, including the general public. ER Figures 4.12-7 through

4. 12’12 show.the’ locations of the various types of environmental samples that are collected at

Waste Control Specalsts One of»ghe background locations (Station 9) is located in the bottom

<r|ght corner of ER‘Fi“ures 4.1257,4.12-9, 4.12-10 and 4.12-12.

Ixferences.

.. WCS CISF Environmental Report, Chapter 4 and Chapter 6.

—

SAR Section 9.6.2.4 has been revised as described in the response.
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9.6.2.4 Environmental Monitoring

ISP will establish a Radiological Environmental Monitoring Program (REMP) that

will demonstrate compliance with 10 CFR 72.104. Details of this program-are
described in Chapter 4 of the ISP ‘Environmental Report and Figure 4 F2- 7 through ‘ ‘

Figure 4.12-12 show the locatz‘ ons being monitoréd under the .cur ;MP program.

In establishing the environmental monitoring program for SNE storage IS\P will build
upon ISP joint venture member, Waste Control Spemalxsts rrent mqn1tor1ng program
for ISP joint venture member, Waste Control Specialists SP , Faczlztze ThlS |
program will 1nclude the following monitoring param/eters perimeter dos1metry
(Landauer Inlight® Environmental X9 (beta/X/ gamma) of equivalent), soil, and air
locations. This program will be implemented by/the radiation safety department 1nv\ 2

accordance with written procedures. /1_ i s AV

s
Waste Control Specialists uses the Luxel+ Ta (b\éta/photon//rfeutron) dosimeter for area

NP-9-4 monltorlng under the radiation safety area mo\nltormg program (mmzmum of ezght
locations on the inner fence of the PA) and the Landauer Inhght Environmental X9

(beta/p hoton) dosimeter for per1meter env1ronmental‘~mon1tor1ng pro gram at the QCA

sampling) will be nefformed at aq
boundary 0‘01 reference see Fi zgu
1

REMP Analyses w1ll abe\for gross alpha/f)eta and gamma spectrometry; and performed
W by a certlﬁedfg_ff;sne _laboratory on.a quam
7 : ,
K e

ﬁ{g;ggually unle . l};azr samples tndlcate the ?

/’“‘"’“‘“ he né‘arest remdence in Lea County, New Mexico is approximately 4 miles from the

: WCS: CISF at SPCS coardmate (541732.42, 6873002.59). At this distance, the
computed total dose’ raterls 4.83E-14 mrem/hr. With continuous occupancy of 8,760
hours per\yedr the total dose is 4.23E-10 mrem, which is essentially zero and less than
the dose fr‘pni;.natural background radiation.

Liquid Réllea'ses
oy

b . o e . .
kgdeS}ribed in Section 6.1.2.1, there are no radioactive liquid radioactive wastes to
\morjtor for the WCS CISF.
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RAI NP-9-4:

WCS CISF SAR Section 9.6.2.4 states that the Landauer Inlight® Environm
{beta/photon) dosimeter will be used for the perimeter environmental moni

locations DSB-01 through DSB-10 from Table 9-6). Based
boundary will be monitored using the Landauer Inlight® Envirt

dosimeter. Additionally, as stated i in SAR'S tlon 9.6.2. 4 the La r Luxel+ Ta
monitoring program

on the inner fence of the protected area:
be added if routme monltorlng Wlth the Luc
boundary.
Impact:

SAR Section 9:
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9.6.2.4

Environmental Monitoring

ISP will establish a Radiological Environmental Monitoring Program (REMP) that
will demonstrate compliance with 10 CFR 72.104. Details of this program-are
described in Chapter 4 of the ISP. Envzronmental Report and.Figure 4. J 7. ;through
Figure 4.12-12 show the locatzons being ionitored under the cur;en/ REMP program.

In establishing the environmental monitoring program for SNE- st01age ISP will build
upon ISP joint venture member, Waste Control Specialists ¢ currenf momtormg program
for ISP joint venture member, Waste Control Specialists SP&.D Facilities._This

program will 1nclude the following monitoring paramefers: perimeter dosimery \
(Landauer Inlight® Environmental X9 (beta/X/ gamma) of equivalent), soil, and.ai a1r N
locations. This program will be implemented by,the radiation safety department i, N
accordance with written procedures. s o P \//

v

$
Waste Control Specialists uses the Luxel+ Ta \\(beta/photon/neut’r/en) dosimeter for area
monitoring under the radiation safety area monitoring program (mznzmum of ezght

locattons on tlze ‘inner fence of the PA)land the Landauer.Inlight® Environmental X9

(beta/photon) dosimeter for perlmeter environmentalmonitoring program: at the OCA -
’bouna’ary 0’0r reference see &gl 6. J in Chapter 6 b th‘ ISP Envzronmental

Envzronmentalﬁgleport),\m add1t1on{t0 the locatlons currently performed under the
REMP. Analyses will bexfor: gross alpha/beta and gamma spectrometry;. ‘and performed

W by a cert1ﬁed/offs1te labor; atory; ona qua; t{zrly basis. Uir samples will be collected

'be col cted and analJ'/;'ed annually unless‘atr samples zndlcate the need to take

addztz@nalgamples? /_M_;\ T v
AN 4 T

Max1mum\0ff Slte/Annual Dose

PR \
Vs \
/ T The nearest re51dence in Lea County, New Mexico is approximately 4 miles from the

WCS\CISF\at SPGS coordinate (541732.42, 6873002.59). At this distance, the
complfted total dose’ ratesis 4.83E-14 mrem/hr. With continuous occupancy of 8,760
hours perwyear, the total dose is 4.23E-10 mrem, which is essentially zero and less than
the dose froin|natural background radiation.

N
9.6 i\ L1qu1d Réleases

As, descx ibed in Section 6.1.2.1, there are no radioactive liquid radioactive wastes to

\{1311tor for the WCS CISF.
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RAI NP-9-5:

Ensure that WCS CISF SAR Section 9.5.2 includes appropriate information on radiatjon
detection equipment and instrumentation to be used at the WCS CISF. //

WCS CISF SAR Section 9.5.2 provides information on the radiation protection,”?acilities at WCS,
but only limited information on the radiation detection equipment and instrumentation to be ‘
used. The SAR should include information regarding the operational sensitiyity.and-range, and
frequency and methods of calibration for all of the equipment and mstrumeﬁtatlon ldé ified in
the SAR.

Response to RAI NP-9-5:

ISP has updated Section 9.5.2 of the SAR to mclude(t/he rgdlatlon :il/md dete/ctlon equipment and
instrumantation information requested and added SAR Sectlon\9/8 “Supplemental Data,” with
the listed instrumentation technical description pages.

Impact:

SAR Section 9.5.2 has been revised and S%Btlon\S has.] been added. as described in the
response. ) \,/
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e Counting laboratory locations are shown in Figure 9-6. Figure 9-7 shows building
layouts and general equipment for each laboratory.

Equipment and instrumentation provided to support radiation protection /gunctions are
as follows: '

spread of contamination

>ortable monitoring equi @ctor - systems: with dete, F
capabzlmes as follows 0.1 mR/br 10.999.9-mR7hrand/or 0.1 R/hr to 999.9 R/h ]
GM detectors; 0.2—50;000 mR/hrfewzth sele ‘,‘a’ le‘range scales fromxl - x10k f i
]on Chambers 0-10, 000 mrem/hr - for Moderated Neutroﬁ/ Detectors. with Gamma

o e

rejection.up to-10R/hr., N \ e /

e Personnel protective equipment and clothlng\ \/

g‘includmg the following:

e Portable monitoring equipment to augment ﬁ)ged

 Personnel dosimetry instrumentation and equlpme\l;lf,j
/ ‘
- Optlcally stimulated ‘lum\}nescence monltorlng for permanent exposure records

\

control

G / / S e
- Computer hardware/soft\}/areato récord and analyzé radiological

monltormg/samplmg and ﬁelson{nel exposure data.
X

Radiolo glca}/mstrument st\orage and rnﬁamtenance will also be located in the Security
and Admmlstratlon Bulldlng, along Wlth a\low radlatlon background count
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Access to the PA is controlled through a single access point in the Security and
Administration Building (see Figure 1-2, the WCS CISF Site Boundary Layout).
Personal dosimetry is issued and controlled in this building to individuals entering the
PA. External radiation dose monitoring will be accomplished through the/use of
dosimeters (OSLs or equivalent) and self-reading dosimeters (SRDs) or d1g1tal

alarming dosimeters (DADs). All operating personnel inside the Cask Handling

Building and on the storage pads will utilize alarming dos1meteg{s/ciur1n{g the canister
transfer process to warn of excessively high direct radiation and p;owde further
assurance that occupation exposures will not exceed the llmlts of 10 CKR Pag 20. The
official dose of record of external dose to beta, ‘gamma 'and\neutron radiat ,h w1ll be |
obtained from the personal dosimetry issued to each Radiation Worker (OShor > |

equivalent), with cdﬁz}died 'SRDs or DADs used as’a méans for tracking dose

between d051metry processing periods and as a b’é/oku’g to the dosimeters. \ ‘>
f
e /\

The Radiation Protection Program addresse$s the use of respiratory protection
equipment, self-reading d051metry, dose trackmg and methods for data analysis and
interpretation. Provisions exist in the Security #nd Admmlstratlon Building for
donning and doffing personal protective equipment, whlch could be necessary in the
event of contamination in the Cask ﬂindllng Building.:-
' >
Contamination of equipment or personngl iSnot \eprected t0@ccur under normal
conditions of operation. In accordance withthe ISP: pohcy of preventing generation of
liquid radioactive waste, any necessary decontamma\tpn of-equipment and personnel
will be conducted usmg methods that\produce ‘only solid-rddioactive waste.
Decontaminatiofi methods would t\ﬂlplca’fly include wiping the contaminated item with
rags or paper WlpeS'”* :
e
During roufine storage operatlons at the WCS CISF, the only radiological
mstrumentatlon in usé in- {he.stolalge area wrll be the dosimeters, as described in
Sectlon 9‘8\5 Routine radlologlcal surv/eys will use instruments that are controlled by
the Radlatlo\n Protectlon Program-and.governed by existing procedures. Portable
instrumentation is calibrated at an approved certified offsite vendor. Procedures for
T radlologlcal instiumentation will be established and applied to instruments used at the

/ CTTWESCISE. NN
£ S

,j/f/ N
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. -Mirion T echnologzes Series 5 XLB Automatic Low Background Alpha/Beta
Countmg System
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Model 9-3

lon Chamber Survey Meter

Features

- Five Range lon Chamber
« 1000 mg/cm? Retractable Beta Shield
Low Battery Warning

High Background Zero Capability

« Audio Proportional to Reading

« Rugged Construction

Adjustable Shoulder Strap Included

Specifications
Part Number: 48-3633

Model 9-3 lon Chamber
DETECTOR (shoulder strap not shown)

RANGE: typically 0.2-50000 mR/hr Below: Retractable Beta Shield
LINEARITY: reading within 10% of true value
ENERGY RESPONSE: within 20% of true value from 40 keV to 2 MeV
RESPONSE TIME: approximately 5 seconds for 90% of final meter deflection on the x1 and x10 scales, and 2 seconds on
the x100, x1k, and x10k scales
CHAMBER VOLUME: 220 cm? (13.4in%)
WINDOW: 7 mg/cm? metalized polyester; with slide open, allows gamma detection to 6 keV
WINDOW AREA: 40 cm? (6.2 in?) (31:5 cm?” [4.9 in’] open with optional 79% open screen)
CHAMBER CONSTRUCTION: carbon coated acrylic
BETA SHIELD: retractable 1000 mg/cm? phenolic slide
SIDE WALL: 1000 mg/cm?aluminum and acrylic

INSTRUMENT CONTROLS
ZERO ADJUST: allows limited background subtract, and also used to
compensate for electrometer drift
AUDIO: On/Off; when On, click rate relates to meter reading
BAT TEST: pushbutton used to check battery capacity
RESET: causes chamber discharge to re-establish a current reading
RANGE SELECTION: instrument Off, plus x10k, x1k, X100, x10, and x1
CALIBRATION CONTROLS: individual potentiometers for each range

METER
METER: 6.4 cm (2.5 in.) arc, T mA, pivot-and-jewel suspension
METER DIAL: 0-5mR/hr, BAT TEST (others available)
AUDIO: built-in unimorph speaker with ON/OFF switch
POWER: 2 each “AA”" cell batteries housed in a sealed externally-accessible
compartment
BATTERY LIFE: x100 and higher ranges at full scale without display light, 1050 hours; at x 1 and x10 in low background
without display light, 1500 hours
CONSTRUCTION: cast and drawn aluminum with beige powder coating
TEMPERATURE RANGE: -20 to 50 °C (-4 to 122 °F), temperature compensation maintains calibration within 15% of 25 °C reading
SIZE: 23.4x89x21.6 cm (9.2 x3.5x8.5in.) (Hx W x L) including instrument handle
WEIGHT: 1.6 kg (3.6 Ib) including batteries

Ludlum Measurements, Inc. P.O. Box 810, Sweetwater, Texas 79556

Web: http://www.ludlums.com Tel: 800-622-0828 / 325-235-5494 / Fax: 325-235-4672 / Email: sales@ludlums.com

Note: specifications subject to change without notification. We are not responsible for errors or omissions.
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Model 12-4

Neutron Dose Ratemeter

Features

« Moderated Neutron Detector

« Range: 0-100 mSv/h (0-10,000 mrem/hr)
Gamma Rejection up to 0.1 Sv/h (10 R/hr)
Rugged

4-Range Analog Meter

Complete Turn-Key System

Specifications
Part Number: 48-1200

INDICATED USE: neutron dose rate
MEASUREMENT RANGE: 0-100 mSv/h (0-10,000 mrem/hr)
DETECTOR: *He proportional detector, 1.6 x 2.5cm (0.6 x 1.0 i in. ) (D X L), surrounded bya229cm (9 0 in
loaded polyethylene sphere -
SENSITIVITY: typically 10 cpm per uSv/h (100 cpm per mrem/hr) (bare AmBe neutrons)
LINEARITY: reading within 10% of actual value
ENERGY RESPONSE: provides an appropriate inverse RPG curve for neutrons from thermal through 7 MeV, provides
response up to 12 MeV ,
GAMMA REJECTION: < 10 cpm through 04 Sv/hr (10 R/hr) (®"Cs gamma)
OPERATING VOLTAGE: approxmately 1200Vdc ‘ .
THRESHOLD: -2 mV
WORKING ENVIRONMENT: splashproof shields for outdoor use
METER DIAL: 0-10 mrem/hr, 0-
HIGH VOLTAGE: adjustable fi
DISCRIMINATOR: adjustable
CONTROLS:

1. Multipliers: x1, x10, x100, x1000

2. Response: toggle switch for FAST (4 seconds) or SLOW (22 seconds) from

10% t0 90% of final reading ‘
3. Reset pushbutton to zero meter
4:HV Test: pushbutton to d’IS lay:the high vo!tage on the meter
5. Audio: built-in unimorph speaker (greater than 60 dB at 61 cm [2 t]) with ON/OFF switch

CAL!BRATION accessible from front of instrument (protectlve cover provided)
POWER p2 “D" cell batteries (housed in sealed compartment that is externally accessible)

BATTERY LIFE: typically 600 hours with aIkaIme batteries (battery condition can be checked

) diameter cadmium

CONSTRUCTION cast and drawn alummum with beige powder coat finish
TEMPERATURE RANGE -20 to 50°C (-4t0 122 °F)

SIZE: 43.2 x 22.9 X 26.7 €m (170 x 9.0 x 10.5in.) (H x W x L)

TOTAL WEIGHT: 8.3 kg (18 3 Ib); with batteries

Options

Lighted Handle: (PN 4464-154) meter-illuminating self-contained handle with 3-position rocker switch (On, Off, OnCall)
Shoulder Harness (PN 4363-413) nylon strap with wide comfort pad help ease task of carrying heavier instruments
Carrying Case: (PN 2310377) rugged, foam-padded, padlockable transport and storage case with hinged lid & trunk stay
Portable Scaler Option: (PN 4464-114) adds scaler counting capability with digital readout to analog ratemeter
Headphones: headphones provide superior audio in noisy or crowded environments. Several models are available.

*0uU| ‘sjuawiainseay wnjpn- E
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Model 78

Stretch Scope Exposure Ratemeter

Features

+ 0.1 mR/hr to 1000 R/hr

« (Sv version also available)

« 1Tm(42in.) to 3.8 m (12.4 ft) Telescoping =
Stainless Pole 5

- Dual Analog/Digital Display

- Splashproof Buttons

+ Energy Compensated GM Detectors

Introduction

The Model 78 Stretch Scope keeps the user a safe distance
from high rad areas, and reaches areas difficult to access with
other probes. The wide detection range is accomplished using
dual energy-compensated GM detectors. The backlit digital
LCD delivers precise 4-digit measurement values, which
can be programmed to display units of R or Counts, and is
accompanied by icons and messages for operational status
of the instrument. Rate changes are conveniently viewed on

the accompanying analog meter. Clip-on shoulder strap is =~
included. - (shown with optional headset)

| Specifications

’art Number: 48-2832
WORKING ENVIRONMENT: splashproof shields for outdoor use < <

(environmental rating of IP52)
DETECTORS: 2 energy-compensated GM tubes
ENERGY RESPONSE: within 25% of true value from 60 keV-3 MeV
DISPLAY: 4-digit LCD display with 1.3 cm (0.5 in.) digits, and 6.4 cm (2.5 in.) analog meter
DISPLAY RANGE: 000.0-999.9 with-indicators of mR/hr and R/hr (Sv display also available)
MEASURED RANGE: 0.1 to 999.9 mR/hr or 0.1.t0 999.9 R/hr
BACKLIGHT/RESET: temporary action 2-position toggle switch to turn backllght on for preset amount of time, or zero
meter and display
METER DIAL: 0-1k 4-decade logarithmic
RANGE SELECTION: 2-position toggle switch to select between mR/hr and R/hr
LINEARITY: reading within 10% of true value
AUDIO: built-in click-per-event audio with ON/OFF switch
RESPONSE: dependent on number of counts present: typical times FAST 4-25 seconds, or SLOW 4-60 seconds, from 10% to
90% of final reading
POWER: 2 “D” cell batteries (housed in sealed handle)
BATTERY LIFE: typically 250 hours with alkaline batteries (low battery indicated on display)
METER: 6.4 cm (2.5 in.) arc, 1 mA analog type
CONSTRUCTION: aluminum housing with beige powder coat paint, and polished stainless steel telescope
TEMPERATURE RANGE: -20 to 50 °C (-4 to 122 °F)
SIZE: 12.2 x 10.9 x 105.9 cm retracted; 377.2 cm fully extended
(4.8 x 4.3 x41.7 in. retracted; 148.5 in. fully extended)
(Hx W x L, fully extended L)
WEIGHT: 2.9 kg (6.4 Ib), including batteries
Options:
Case: water, crush- and dust proof wheeled case with custom foam pads protect & transport instrument PN 4272-444
Headphone: dual volume controls, padded ear cups, adjustable head strap, 3 m (10 ft) cord PN 47-3708
\Iso Available
Aodel 78-1: same as above, but in Sv units (1 uSv/h to 10,000 mSv/h), Part No. 48-3743
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Model 79

Carbon Fiber Stretch Scope

Features

- Light Weight - Approximately 1/3 the Weight of
Comparable Instruments

+ 1.1 m@45in)to4.5m (177 in.) Telescoping Carbon
Fiber Pole

« 10 pSv/h-10 Sv/h (1 mR/hr-1000 R/hr)

« 1 uSv/h (0.1 mR/hr) Display Resolution

+ Backlit Auto-Ranging LCD with Adjustable Viewing
Angle

- Simple Green, Yellow, and Red Status Indicators

- 3-Button Intuitive Interface for Easy Operation

« USB Port and All-Digital Calibration

Introduction

The Model 79 Stretch Scope provides the operator with the abilityto ~ The Model 79 has three modes of operation - RATE, MAX, and COUNT.
investigate areas of suspected gamma contamination whileremaining ~ Measurements can be collected in two sets of units (primary and
at a greater distance from potentially high fields of radioactivity. The  secondary) for RATE and MAX modes in cps, cpm, Sv/h, mrem/hr, and
4.5 m telescoping pole allows the attached detector to reach areas  R/hr units. The user can choose by simply pressing the Units button.
difficult to access with other types of instruments. An internal switch is used to enable or disable the front-panel setup
feature to protect desired settingsfrom inadvertent modification. Setup

A large, easy-to-read LCD display rotates to maximize ease of viewing. ) .
is also available via software from Ludlum Measurements.

Padded shoulder strap (included), warning tone, and easy, intuitive
designarealso featured. The unit’s body is made of durable,high-impact,
plastic with splash-resistant construction allowing outdoor use.

Specifications
Part Number: 48-3966 (an adjustable shoulder strap is included)

DETECTOR: Geiger-Mueller (GM)
ENERGY RESPONSE: Within 25% of true valde from 60 keV to 3 MeV
LINEARITY: Reading within 10% of true value . -
LCD DISPLAY: 3 digit LCD with largé 13.4 mm (0.53 in.) digits, (k)cps, (k)cpm, (k)Bq, (k)Ydpm, (p)(m)R(/h), (u)(m)Sv(/h),
(n)(m)rem(/h), low-battery indicator, MAX, ALARM, MUTE
DISPLAY RANGE: 0.0 cps to 99.9 keps; 0.00 cpm to 999 kepm; 0.00 Bq to 99.9 kBg; 0.00 dpm to 999 kdpm; 0.00 pR/h to 999 R/h; 0.00 pSv/h to
999 Sv/h; 0.00 prem/h to 999 rem/h. Display range can be set to limit display to calibrated range
BACKLIGHT: Built-in ambient light sensor automatically activates low-power LED backlight, unless internal dipswitch is set to continuous-On
(will reduce battery life). Alarm light intensity varies based on ambient light levels.
USER CONTROLS: .
- ON/OFF/ACK - Press to turn ON; Tap to acknowledge alarms and silence alarm tone; Press to reset Sigma Audio alarm; Turn “click” audio On/Off;
Turn Sigma Audio beep On/Off; Hold for OFF
+ MODE - Alternates between NORMAL (count rate), MAX (captures peak rate), and COUNT (user-selectable preset count time from 0 to 10
minutes). Number of modes can be reduced in setup.
« UNITS - Changes the units between primary or secondary units
RESPONSE TIME: User-selectable from 1 to 60 seconds, or Auto-Response Rate FAST or SLOW
WARM-UP TIME: Less than 2 minutes
ALARMS: Count rate, exposure/dose, and scaler alarm setpoints adjustable over the display range
OVERLOAD: High count rate saturation protection prevents false display of lower count rates
ZERO PROTECTION: After a user-settable time interval (default 60 seconds) of no pulses from detector, the instrument will flash zero
reading and the alarm audio will be triggered
DEAD TIME CORRECTION: Employs first and second order corrections for extended performance
AUDIO: greater than 75dB at 0.6 (2 ft), approximately 4 kHz
POWER: two alkaline or two rechargeable “AAA” batteries
BATTERY LIFE: approximately 100 hours of operation, 24-hour low battery warning
CONSTRUCTION: display unit: high-impact plastic with separate battery compartment; telescoping pole: carbon fiber
TEMPERATURE RANGE: -20 to 50 °C (-5 to 122 °F), may be certified for operation from -40 to 65 °C (-40 to 150 °F)
SIZE: 20.3 x 8.1 x 114 cm retracted; 4.5 m fully extended (8.0 x 3.2 x 45 in. retracted; 177 in. fully extended) (H x W x L; extended L)
WEIGHT: 1.4 kg (3 Ib), including batteries and shoulder strap
Options:
Stereo Audio Option: Part Number 4498-697
.umic Calibration Software Kit: Part Number 4498-1020
Zase: (right) water-, crush- and dust-proof case with custom foam
L pads to protect and transport instrument (Part Number 2312979)
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MIRION

TECHNOLOGIES

Series 5 XLB™

‘Background Alpha/Beta
_ounting System

KEY FEATURES DESCRIPTION

- Automatic single detector, ultra-low Superior Cou
background counting system

- Enhanced low background

capabilit ‘
P y esigned to count samples the way they are prepared in a

- Gas Stat digital gas conservati smart, Series 5 counters provide integrated intelligence to

and monitoring system

- Fifty planchet sample ¢
100 sample capacity of

S

shielding with interlocki

n increased reducing the overall sample throughput in the
laboratory. The Se 5 system incorporates enhanced technology to reduce system
background and increase sample throughput. Using an improved guard detector,
_the system sensitivity for high energy, cosmic background is increased, enabling the
“anti-coincidence circuitry to detect and reject more spurious background events.

Reduced system footprint .

eta background for the Series 5 counter has been reduced by as much as 35%
ver older systems. Beta backgrounds as low as 0.5 cpm can be achieved. This
means that the Series 5 family of low background counters can count twice as many
samples for a given detection limit as a counter with a beta background of 1.0 cpm —
impressive performance from an impressive system.

Custom Molded Shield

Using a graded shielding system, the Series 5 system counts
samples with more accuracy than any other low background

’ counter.
- External or sample changer based The molded shield system provides 10 cm (4 in.) of custom
bar code reader molded lead surrounding the detector. The shield comprises

interlocking modules which weigh no more than 27 kg (60 Ib)

- CE compliant
each for safety and ease of assembly.

www.mirion.com
Supplemental Data added in response to RAI NP-9-5



pha/Beta {;ounting System

Time Proven Reliability
The sample changer of the Series 5

Circuitry So Advanced, It Thinks for ltself
The electronics package of the Series 5 family of counting systems provides the

family is time and field proven. The
highly reliable design of the automated
sample changer transports and counts
samples day after day providing worry
free operation. When work counts and
time is precious, count on a system to

deliver results and reliability. Human Factor Engineering

Often computer controlled analytical equipment 1
Is.

Ultra-Thin Detector Windows

The standard gas flow detector of the
Series 5 family of systems incorporates a
high performance pancake-style 5.7 cm
(2.25in.) detector. The entrance window
of the detector is made with state-of-the-
art technology and special materials to
provide the highest counting efficiency
and the lowest alpha background of any
counter.

space for the computer system and perip

Series 5 system is designe%,,
i

system with the industry’s s

most advanced control and monitoring system available to assu
The Series 5 incorporates hardware diagnostics which conti
internal and external parameters including gas pressure and
power distribution, and other system critical parameter
front panel if any of these parameters falls below norm:

£ érd, and pointing device.
shelf tray, printer support tray, an

accurate results.
monitor

, system voltage,
ser is alerted on the
ation thresholds.

Positive Sample Identification and
Bar Code — The Advantage
Today’s changing requirements
demand sample identification that is
maintained through the counting data.
Data defensibility is a priority. The
Series 5 system incorporates a unique
combination of carrier and sample
identification systems to maintain
chain-of-custody. Two methods
sample identification are link

Gas Stat
Conventional
have manual
the equivalent
average of onc

ct on data
cant issues

gas management,
which eliminates the high frequency of re-
calibrations due to counting gas changes.
as Stat is a microprocessor-controlled
monitoring and control system
yrovides worry free operation by
inating the need to adjust manual flow
meters. The normal gas flow rate is set by
the operator through software control, and
flow rates are digitally displayed in real
time on the computer screen.

es 5 hardware senses when

the system is not counting samples,

1d automatically reduces the gas flow
ate to a low quiescent flow to maintain
detector gas quality. This prevents
atmospheric impurities from diffusing into
the detector and causing questionable
results. When the user starts a count, Gas
Stat automatically purges the detector
and resets the flow rate to normal. Gas
Stat uses a preset maximum flow rate

for the detector purging; so, it is virtually
impossible to cause window damage due
to over pressurization.

Gas Stat effectively increases the

useful life of the gas supply, thereby
reducing the frequency of instrument re-
verification, saving time and improving the
quality of counting data.

Han Sempie Assgner Batches OreeceSetup  Data Renew Setup Fegorts Q4
Flotesu Review] RO | Systembeath Sethge |
Cewse Mz Sezngn
2R e > Dazerveen g i DeadVaie  GretVss  NewViue
Sevce Tioe "
E815emest L s b 2 2
- oty Trne porces % 19050 2000 n0 0%
e Puron Trve hendes) 517 100 3 1 1%
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SPECIFICATIONS

Software — Powerful and Flexible

The Series 5 counter has been
designed to take full advantage of
computer-based system integration.
Series 5 XLB system can be
operated with the legacy Eclipse™

*All specifications are based on measurements
performed at a Mirion manufacturing facility
with 5.7 cm (2.25 in.) detector with ultra-thin
window, unless noted otherwise.

To achieve lower Beta background, the Gamma
detector can be replaced with a Lead Plug

Spillover:

. <1.0% 2'9Po alpha into beta channel

>200 V plateau.

Sample Count Rate:
- 500000 cpm with <1.5%
JSS.

ng Time Preset:

Adjustable between 0.2 and
9999 minutes.

software, or can use the state-of- (7081577).
the-art Apex-Alpha/Beta software
to provide the optimum combination PERFORMANCE
of power and ease of use for a low .
Background:

background system.
Apex-Alpha/Beta software includes WARRANTY
a Microsoft SQL Server Express Standard system G g
database for fast and efficient data or Gamma gmg
storage. Custom reports can be system with lead

: o plug installed
easily developed for your application
or presentation using an integrated Gross <0.80 com
reporting tool without the need for (alphatbeta)| =50 P
any third-party software. See the Alpha <01 cpm
Apex-Alpha/Beta specification sheet Beta <075 cpm

for more detail on its advanced
features.

Final activity results can be viewed
on-screen for each sample as it is
counted. An intuitive, symbolic icon
tool bar provides access to functions
at the push of a button.

- 4m efficiel
traceable
x 0.3 cm (2]
0.3cm (1/8

No other counter can match the

advanced automation capabilities
and features of the Series 5 XLB
counter and Apex-Alpha/Beta

Software.

nting efficiency

-0 wCifesth

4 pCeMh VON

D157 LC e

1291008 vCrmach (MOAI

00208304 T)

o s

Software — Powerful and Flexible

PHYSICAL

ple Changer Capacity:
ndard — 50 samples.
ional — 100 samples.

eight:
« Net weight less cart — standard
system 324 kg (716 Ib).

- Net weight cart with casters 54 kg
(120 Ib).

Dimensions:
(Height x Width x Depth)
- Table Top Model — 37 x 58 x 76 cm
(14.5 x 23 x 30 in.).
- With 50 Sample Capacity — 75 x 58 x
76 cm (29.5 x 23 x 30 in.).

- With 100 Sample Capacity — 124 x 58
X 76 cm (49 x 23 x 30 in.).

. Cart With Casters — 76 x 58 x 76 cm
(30 x 23 x30in.).

POWER REQUIREMENTS

The Series 5 counter is equipped with a
universal power supply and automatically
adapts to voltage and frequency.

- 100-240 V ac at 50/60 Hz.

- 100 W maximum.

ENVIRONMENTAL
- Operating Temperature — 0 to 50 °C
(32t0 122 °F).
- Operating Humidity — O to 80%
relative, non-condensing.
- Meets the environmental conditions

specified by EN 61010, Installation
Category |, Pollution Degree 2.

Supplemental Data added3in response to RAI NP-9-5



' ORDERING INFORMATION

5XLB Models:
These models include on-site installation
and one year on-site warranty. Requires

computer, monitor, printer and Apex-Alpha/

Beta (S556C) Software.
« S5X2050 — Includes basic S5XLB

counter, 2.25 in. detector, 50 sample

towers, catrrier plates, carrier inserts

(5/16 & 1/8 deep), planchets and cart.

» S$5X2100 ~ Includes basic S5XLB

counter, 2.25 in. detector, 100 sample

towers, carrier plates, carrier inserts

(5716 & 1/8 deep), planchets and cart.
Includes S5XLB counter

+ S5XG2050 -

with gamma option, 2.25 in. gas flow
detector, 2X2 NAI, 50 sample towers,
carrier plates, carrier inserts (5/16 & 1/8
deep), planchets and cart.

» S5XG2100 — Includes S5XLB counter
with gamma option, 2.25 in. gas flow
detector, 2X2 NAI, 100 sample towers,
carrier plates, carrier inserts (5/16 & 1/8

deep), planchets and cart.

Export 5XLB Models:

Models with “E” do not include on-site
installation. Requires computer, monitor,
_printer and Apex-Alpha/Beta Software.

. S5X2050E — Includes basic SSXL
counter, 2.25 in. detector, 50 sal
towers, carrier plates carrle}lns

- S5X2100E — Includes ba51

r inserts

as
ﬂow detector, 50.8 x 50.8 mm: NAI,
le towers, carrier plates j

www.mirion.com

11\00 sample

MISCELLANEOUS

AB-CPU7 — Windows 7 PC with LCD - 488PCI| — |EEE-488 Card and Cable
monitor. (PCI Bus). >
AB-CPU10 — Windows 10 PC with LCD - 488USB ’IEEEJ488 Interface (USB).

monitor.
S556C — Apex-Alpha/Beta Software.

S550C — Eclipse Software (Existing
Eclipse Users Only).

LB-Integ — Integration of customer
supplied computer.

ACCESSORIES

« 620013 ~ Carrier Inis 4

% 1116 in.
x1/8in.

6200-12 — Carrier Ins :

6200-14 — Carrier Ins:\

eplacement Detectors and
indows

S5-F2 — 2.25in. detector for
XLB, S5E and Solo

WIND280 — Replacement
premium 2:25 in, ultra-thin
window

.+ WIND280OAL — Replacement
» standard 2.25 in. thin window

1750-475 ~ End Carrier Plates
1750-23 — Carrier Plate Cassette
6200-476 — 60 mm Carrier Insert Disk
6200-477 — 60 mm Carrier Insert Ring

MERIDEN CT
1S0 9001 SRAA

GA
OAK RIDGE TN
CONCORD ON

©2017 Mirion Technologies {Canberra), Inc. All rights reserved.

Copyright ©2017 Mirion Technologies, Inc. or its affiliates. All rights reserved. Mirion, the Mirion
logo, and other trade names of Mirion products listed herein are registered trademarks or
trademarks of Mirion Technologtes, Inc. or its affiliates in the United States and other countries.
Third party trademarks mentioned are the property of their respective owners.

CANBERRA

C49379 - 03/2017
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RAls and Responses - Public "Enclosure 3 to E-54658

RAI NP-9-6:

Ensure that WCS CISF SAR Section 9 includes appropriate information about the facility health
physics program.

Table 10A-2 of Draft NUREG-2215, “Standard Review Plan for Spent Fuel Dry Storage Systems
and Facilities,” contains a list of program elements expected to be included as part of a facility
health physics program. Many of these elements are included in various sections of.the SAR.
However, several elements are missing, including: d '

Jr

e Requirements for initial and refresher radiation protectlfgn tr\a‘mlng, contents (topics)»and

health physics-related qualification of workers; f,f'

e Provisions to inform female workers of fetal protectlon/reqwrements to monitor fetal
dose, and to provide alternatives to minimize fetal-dose;

e Requirements and procedures for calibration, ma|n<fenance and eare of radiation
detection, monitoring, and dosimetry mstruments and records Aand

e Preparing of reports and records for health physics program contents and audits,
surveys, calibrations, and personnel.monitoring resuits.

The description of the health physics progr%?nﬂn the SAR should be' revrsed to include these
elements or justification should be prowded for the alternatlveuproposed

This information is needed to determine compllance/wr[h A0 CFP\\O 4208, 20. 1501(b)
20.1501(c) and (d), 20. 2103~and 10 CFR Part ZQ/Subparts Land M

Response to RAI NP- 9 6
a

ISP has revised: SéR’gectlon 9 to:include a new Seétlon 9.5.4, “Radiological Worker Training,”
which include$ the/information requested SAR Sectjon 9.5.1 has also been updated to point to
Section 9.5.4 forthé.details rélated to these trammg/reqmrements

In addition, the current Waste Control Specialists Radiation Safety Program is a 10 CFR 20

compllant program. Although\the program is under the agreement state oversite, the regulatory

requrrements aFétherefore compllant with 10 CFR 20.1208, 20.1501(b), 20.1501(c) and (d)
/20:3103, and"1Q CFR Part 2Q Slibparts L and M.

\>
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WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

The WCS CISF is designed and operated to provide radiation protection for workers in
conformance with applicable regulatory criteria so that occupational radiation
exposures are maintained ALARA.

Operation of the WCS CISF is in accordance with an ALARA polrcy thé ln\éludes as
a minimum, the following criteria:

.
e Maintaining radiological releases and exposures to personnel": elow
/

limits of 10 CFR Part 20.
o Ensuring that all exposures are kept ALARA, with technolo gical, econo;
social factors taken into consrderatron e

e Integrating appropriate radiation protection controls and ALARA program
guidelines into all work activities, including those for desrgn, operations,
maintenance, and decommissioning. s 5

. Ensurzng - that all personnel understand th t no practz"
exposure will be undertaken unless.its use pr"
personnel shall follow ALARA proceduies at all

voliJzng radzatzon}
et benefit and that all

e Restricting access to rad1ologlcally controlled areas:.. .

e Tracking individual and colle\ctwe doses to«rdennfy trendsgl causes, and take
appropriate corrective actiohs for adverse. trends“\ 4

/
e Conducting periodic training a\nd\’*exe)rmses for i managgment radiation workers and
other site personnel in radiation; protecuon principles and procedures, individual
and group protectrve measures, srte procedures and emergency response.

. Integratmg ALARA consrderat1ons 1nto the WCS CISF design and procedure
change act1v1t1es mcludmg approprrate\expenence gamed durmg the loading and

\\ o /
WCS CI§ “personnel mcludmg administration, security staff and railroad personnel

,,.m_lnzolved m\the de’hvery to and shipment from the WCS CISF of transport packages
~willbe trained i in accordance with 10 CFR Parts 19 and 20. These workers are
considered “Radlatlon Workers” and the occupational radiation dose limits specified
in 10 CFR Part 20 Subpa C apply Individuals (visitors) not trained in accordance
with 10 CFR*\Part 19 are’considered members of the public and the dose limits

specified in ~lO CFR Part 20 Subpart D apply.

\ \ ISP mmnmze'}s radiation dose to non-radiation workers by the following means:

\ \ ISP w ll control the number of non-radiation workers admitted to both the Owner
,«Controlled Area (OCA) and to the WCS CISF.

Commerc1al and industrial deliveries to ISP will be required to be accepted outside
the OCA, for further transfer on site by radiation workers.

e Authorized visitors and other members of the public will be under escort while in
the OCA and the WCS CISF.

Page 9-3
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WCS Consolidated Interim Storage Facility Safety Analysis Report ‘ Revision 3 Interim

9.5 Radiation Protection Program During Operation

The major radiation protection functions of the Radiation Protection Program during
operations of the Cask Handling Building are described in.this section. The, WCS

CISF Radiation Protection Program is planned and organized in accordance-with the
criteria of NRC Regulatory Guides 8.8 and 8.10, and NUREG-0761.

9.5.1 Organization and Functions

95.2

uipment will be able to assess sources of
on, 1nclud1ng the capablhty to measure the

Facility irements t0"s>upp0rt the WCS CISF radiation protection functions are
shared between the WCS CISF and ISP joint venture member Waste Control

rsotinel change rooms, including lockers

cess control stations for entrance to and exit from radiation areas and, if needed,
¥ temporary contamination control areas

e Office space to accommodate Radiation Protection staff

e Counting laboratory

Page 9-27
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WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim

e Perform, monitor and record environmental monitoring of boundaries.

S ederal and State Regulatzons and License prowszons -for the protection of,
personnel from radiation-and radioactive material,

Page 9-31
All Indicated Changes are in response to RAlI NP-9-6




WCS Consolidated Interim Storage Facility Safety Analysis Report ' Revision 3 Interim
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RAI NP-9-7:

Ensure that WCS CISF SAR Section 9.1.2 clearly prowdes what is meant by, “remote inspection
of storage overpack vents for blockage.” 2

This statement appears on WCS CISF SAR Page 9-5 as part of a discussion-of measures to
minimize dose to WCS personnel by avoiding the need to perform daily walkdovxfns near the
storage casks. It is not clear how remote vent inspection would be accomphshed End such
inspections are not discussed further in the SAR. The SAR should be re\psed to clarlfy remote
inspections, this vérbiage should be removed from Section 9.1. 2 or Justlﬂcatlon should be

prowded for the proposed alternative approach. pd >

. '!z’fv /i/
This information is needed to determine compliance with (jO”CFR 20.1101(b)
Response to RAI NP-9-7: // // /}

One of the methods used to determine whether vent;\are%ckedzon vértical concrete casks
(VCCs) is to measure the outlet vent temperatures and compare them to the WCS CISF
ambient temperature. (See proposed Technical Specifications 3. 3%.and 3. 42). Temperature
monitoring systems installed on the outlet'vents allow for the rempte readout of vent
temperatures, which minimizes radiation dose t6"WCS CISF personnel by eliminating the need
to perform daily walkdowns to take measuré?h‘ents orto-read instruienta )on near the VCC.
For the NUHOMS® overpacks, a physmal\mspecﬂdﬁ‘oﬁtheVénts is reql‘nced as the option to use
similar temperature measurements was removed as part of-ISPs résponse to RAI TS-4. Visual
inspection of the of vents for the line of NUHOMS® overpacks\e\an«be performed from the front
of the array and does notdreqwreQat the personnel pérforming the inspection be too near the

vents or other storage,overpacks e

‘z
SAR Sectlon 0. 1 2 has been mo Iifi ed to |nclude\thls clarification.

Impact \
SAR Section 9.1.2. has been revnsed as described in the response.
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The storage pads are sized to provide adequate spacing between storage casks or
modules to permit workers to function efficiently during operations and maintenance.
This helps minimize dose by limiting time spent by workers in the vicinity of storage

casks. //
Vi

The design of the storage systems includes a metal canister that is sedle By welding
for SNF and GTCC waste confinement. This design precludes the’release of
radioactive effluents during normal operations, which fully sajusﬁe&the regulrement of
10 CFR 72.126(d) to design the facility to provide means to-limit the telease of
radioactive materials in effluents during normal operatlons{to,»lévels that> are. IZ\\LARA
This design also requires minimum maintenance and survelllance requirements by ISP
personnel. ,4-/ d \

N

e
The VCC temperature monitoring system ¥ 'znstal eq
acquisition from remote readout of temperatures’ or 1nspect10n thls mlnlmlzes

radiation dose to WCS CISF personnel by abordmg the need jicy perform dally

AN \\
ALARA considerations have be\en mcorporated into-the WCS CISF design in
accordance with 10 CFR 72. 126(a) usmg guldance from™ Regulatory Guide 8.8,
Regulatory Position 2 [9-16], as descr;ﬁbed below \\
\

/z”"““m
e Regulatory Posmon 2a on access control of radiation areas is satisfied by use of a
securrtf gate &anda, fence surroundmg\the WCS CISF Protected Area (PA) to

£
prevent,unauthorlzed access. \

. <Regulatory Posmon 2b on radiation shleldmg is satisfied by the shielding design
for the\transportatlon storage , and- transfer casks that minimizes personnel
expogures, durmg operations=—Fhe; desi gn of the storage cask air inlet and outlet
ducts also prevents direct radiation streaming. The Security and Administration
Bulldmé\ls located approximately 340 ft. (100 meters) from the nearest storage

\pad -and aﬁ“proxmately 1130 ft. (345 meters) from the Cask Handling Building.
Dose rates are sufﬁmently low at these distances such that shielding of the Security
and\Admlmstratlon,Bulldmg is unnecessary to assure dose rates are ALARA to
perso}lnel in the building.

Regulatorﬂl Position 2¢ on process instrumentation and controls is satisfied since

the cask ‘temperature monitoring system will utilize a data acquisition system to

record, Cask temperature instrumentation readings. This will avoid time spent by
\’VW;S CISF personnel near the storage casks to make daily cask vent blockage and

AN }emperature surveillances.
e

Page 9-5
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RAI NP-9-8:
Address an apparent typographical error in WCS CISF SAR Section 9.3.2.1, “Controlled Area.”

The third paragraph of WCS CISF SAR Section 9.3.2.1 starts with the sentence: “ISP will
establish access controls to ensure that unauthorized access inside the OCA/éndfthe PA.” This

sentence is incomplete and should be clarified. /

Response to RAl NP-9-8: <// FR
ISP has revised Section 9.3.2.1 to include the information reque s@
“ISP will establish access controls to ensure that un’é th/
OCA and the PA is prevented.”

ized access inside the

Impact:
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Access to the PA is controlled through a single access point in the Security and
Administration Building (see Figure 1-2). Personal dosimetry is issued and controlled
in this building to individuals entering the PA. Provisions exist in this building for

donning and doffing personal protective equipment, such as anti-contamination

93.2.1

Bu11d1ng will be posted as a
20 limits. In posting contamm
Specialists State radioactive may
TAC 336.364 Appendix G [9-1

that unauthorized access inside the OCA
1l be established for radiation protection,
layout, including a description of barriers

A considerations for the CISF Cask Handling Building are the same as the
ion casks since the canisters will still be in the transportation cask. While
dlng is provided by the Cask Handling Building, no credit is taken in the

1, e”ldmg/exposure analysis. Shielding from the radiation sources within the canisters
is provided by the transportation/transfer casks, transfer casks and storage overpacks.
Table 9-4 provides the cross reference to the applicable appendix and section for each
canister/storage overpack where each system is discussed.

Page 9-17
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RAI NP-9-9:

Ensure that all the collective dose estimates from transportation and storage cask operatlons in
the WCS CISF SAR Appendices are provided so that all operating procedure steps’ that could
expose personnel are included. :

It is not clear that all operating procedure steps that could expose personnel to radlatlon are
captured in the collective dose estimates in WCS CISF SAR Sections A: 9 B 9, \C Q\D 9, E.9
F.9, and G.9. For example, inspection of Table B.9-2 indicates that step 11 “for ms{alhng the
cask shear key plug assembly, and steps 13 and 14 for sampling andwleék testing the -
transportation package, are not reflected in the dose estlmate/Slmllarly, Table B.9-3 does not
include steps for removing the AHSM door, ensuring vents are clear of debris, and lubric tion~of
support rails. All of these steps involve personnel close tog«él loaded transportation package-or +»
storage overpack, and should be reflected in the coIIectlve do’se assessme\pt The applicant \_,
should ensure that all of the collective dose assessm\ents from the mted Appendlxes accurately
reflect the operating procedures for the various cask systems ~

This information is needed to determine compliance with 10 CFR 20”!101(b)

Response to RAI NP-9-9:

The occupational collective dose estlmates?”ﬁ WCS -CISE.SAR include all transportatlon and
storage cask operations that could cause‘exposure to~persaﬁnel The W way / the dose estimates
are listed in the SAR does not share a oneigo one W|th/t>hefde@|1ed‘lls}, of operating procedures
. estimates in WCS CISF SAR Sections A.9, B.9\C.9/D, 9 E.9, F:9,.and G.9, because the lists
serve two different purposes. The list of opera\tlng/p;oéfedure steps provides a detailed list of
instructions that need t6¢ be,followed in precise, order to efféct a particular operation, while the
o

list of dose estlma:c/es are’ organlzed to capture the procedural steps that cause the potential
exposure to personnel

/ v
The occupatlenal collectlve d/ose estlmates inWCS CISF SAR are conservative compared with
doses that havexbeen measuredwdurln actual trans ortation and storage cask operations.
Specifically, the occupatlonal collective dose estimates in WCS CISF SAR are based on dose
ratés from exnstlng shleld\l\ng aQalySls in storage UFSARs and transportation cask SARs
zconSIdermg deS|gn basis squrces (no additional cooling time due to pool cooling or storage on
“SFsl pads), main cask operaglons and personnel and durations based on engineering

\ that the total occup\atlonal collective dose estimates in Orano TN SAR, using a similar approach

yd ’ <Judgment and experle\nce to prowfdé an overall total bounding estimate. Past experience shows

:-'»“‘fof over-estimate actual pooI -to-pad occupational collective dose by a factor of about 4 to 10: for

N example, actual pool-to fpad dose performance ranging from 200 mrem to 606 mrem for 10
BWR canlsters Ioadlng;whlle estimated at 2370 mrem in CoC 1004 UFSAR Chapter T.10.

Addltlonal OCCL patlonal collective doses related specific cask or horizontal storage module
(HSM) operatlons may be estimated for dose budgeting using appropriate dose rates from
storage FSARs and transportation cask SARs in conjunction with appropriate distance,
personnel and duration.
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Impact:

No change as a result of this RAI.
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RAI NP-9-10:

Ensure that the collective dose estimates from transportation and storage cask operations in the
WCS CISF SAR Appendices are provided so that all the cited distances and dos/effates are
appropriate for the specific operating step, and that the total dose calculationsfareLco’r’rect.

It is not clear that all cited distances and dose rates for each operating step, and:total dose
calculations, are correct for the collective dose assessments in WCS CISE SAR Sectlons A9,
B.9,C.9,D.9 E9 F.9 and G.9 of the WCS CISF SAR. For example/rnspectro}*of Table G.9-1
indicates the following inconsistencies: - /,\) \/ \

e Forthe process step “Perform radiation and contamrpatlon/suwey of MAGNATRAN ’
Cask,” the table indicates a worker distance of greater fhian two meters. It is not clear - d
how personnel would be able to decontaminate the transportatlonﬁpackage from that \_
distance. / 7

s For process steps “Inspect top impact limiter securrtyxs\eal and verlfy it is intact and
.‘correct ID,” and “Remove Personnel Barrier and complete surveys,” it appears that the
dose calculations are incorrect. For the first step, one\person working for 15 minutes in a
dose field of 20 millirem per hour should be five mllhrem\total\\nstead of the table
reading of one. For the second step,\twmpe\c&nle working for\SO minutes in a 20 millirem
per hour dose field should equate to 20\mrll|rem‘total instead-of the table reading of 32.

¢ For the process step “[Using VCT\move e\n:\pty*«MAGNAST\Q\R VEC to transfer position
in CTF and set down adjacent to MAGNATRAN cask=Set up approprlate work
platforms/man lifts for access to top o\f VCCfandfMAGNATRAN] ” the table indicates a
distance of greater'th “fhan two meters, and an assocrated dose rate of zero millirem per
hour. Personnel” w1II need to\be closer than fwo meters to the MAGNATRAN package to

e

set up work:pleftforms around; it, and other activities in the table list non-zero values for
estlmated “dosé for similan drstances

e The process steps [Remove~vent~port cover and connect pressure test system to vent
port to check\for excess/rye prt-:gsgre If pressure is high, take sample and check. If clean
vent to HEPA fllter] o ~and “[Remove48- MAGNATRAN lid bolts, install alignment pins and
Ich@Lng horst\rlngs/\sllngs and remove inner lid and store. Remove alignment pins],” both
cite worker dlstaqces\of half a meter. However, the table cites different dose fields for
/the‘same >"distance- 50 mijllirem per hour for the first step, and 30 millirem per hour for the
second)

These mconsrstenmes ‘and any )others in the collective dose estimates of WCS CISF SAR
Sections A.9, B.9, C\ig D. 9, E.9, F.9, and G.9 of the WCS CISF SAR, should be revised or

JU\Stlfled

s

Thisylnf‘om\ati;n/'s r}e'éded to determine compliance with 10 CFR 20.1101(b).
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Response to RAI NP-9-10:

The contamination and radiation surveys take place in two separate steps. The first, is
performed with the personnel barrier in place, therefore working at >2m with dose rates of
10mrem/hr. The second set of contamination and radiation surveys take place after the
personnel barrier is removed, therefore working at 1m with dose rates of 20 mrem/ r.
Decontamination, if required, takes place when the personnel barrier and lmpact,llmlters have
been removed. A statement will be added to SAR Tables E.9-1, F.9-1, and G.9: o clarify that
decontamination will be added to the second contamination survey actlvn:y DuQng the review of
these items, it was determined that a step to remove the security seal was also needed SAR
Tables E.9-1, F.9-1, and G.9-1 have been revised to add this ste/p«to theé dose tables
e
For process steps “Inspect top impact limiter security seal and verify it is intact and correct ID;
and “Remove Personnel Barrier and complete surveys,” the ntfies in the table noted in the\RA
are not correct and should be 5 person-mrem and 20 persop mrem respectively. SAR Table$\,
E.9-1, F.9-1, and G.9-1 have been revised accordlngly S@R Sections/E. 9\>F 9.1.3, and G.9

have been updated to be consistent with the changes\ln theﬁbles

»

With respect to set up of appropriate work platforms/man lifts-fof access to top of vertical
concrete cask (VCC) and MAGNATRAN, the zero dose rates\are éerrect There will be semi-
permanent scaffolding that is able to be moved |nto place once the: transport cask is set into the
unloading area. x g t

The estimated dose rates for removing the vent port ceyer and~cog\nectmg the pressure test
system to the vent port to check for excessrve preSSL}re are~d|fierent from those for removing lid
bolts, installing alignment pins, and they orlglnate on the inner lid~dué to the location of the port
covers being inside of the*lrd“Bblt\mrcle The\radlal pasition dose rates increase moving toward
the center of the cask/Whlle the workers would be’at the same area of the cask to perform
each of these two actmtles the remeval of the port\covers and connecting of the pressure test
system would requrre'the worker to reach sllghtly farther across the top of the cask. No
changes to the table entries areareqwred for these steps.

SAR Sections E.9, F‘9 1.3; and G.9; and Tables E.9-1, F.9-1, and G.9-1 have been revised as
deecnbed in.the.response.

Impact:
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E9 RADIATION PROTECTION

Chapter 5 of Reference E.9.3-1 provides the shielding evaluation of the NAC-MPC
storage system. The system is provided in three configurations. The Yankee Class
NAC-MPC is designed to store up to 36 Yankee Class spent fuel assemblies’or
Yankee Class reconfigured fuel assemblies and is referred to as the /Yanke€~MPC
The Connectlcut Yankee-MPC, referred to as the CY-MPC, is desrgned to store up to
or CY-MPC damaged fuel cans. The analys1s of the Yankee Clas’g sp\ent fuel is
performed using the SAS4 code series. The analysis of the Cofinecticut Yankee spent
fuel is performed using the MCBEND code. Separate ﬁ%‘dels are used for each\oﬁthe
fuel types. s >
,/l: o Nt
The Dairyland Power Cooperative (DPC) La/ Crosse B0111ng Water Reactor N
(LACBWR) MPC, referred to as MPC- LAQBWR is designed to ‘store up to 68
LACBWR spent fuel assemblies, including up to 32 LACBWR damaged fuel cans.
The shielding evaluation of the MPC-LACBWR. system/ls presented in Appendix 5.A
of Chapter 5 to Reference E.9.3-1.

The regulation governing spept fuel storage, 10 CFR 72‘\does\not establish specific
cask dose rate limits. However, 1p- CFR 72:1: 04 and 10 CFR 72:106 specify that for an
array of casks in an. Independent Spent Fuel Stor age: aInstallatlon (ISF SI), the annual
dose to an individual outside the \controlled area boundary‘must not exceed 25 mrem
to the whole body, 75 mrem to the thyrord and 25 mrém-to‘any other organ during
.normal operatjons. In-the case of a\demgn basis accident, the dose to an individual
outside the afea boundary\must not exceed 5 rem to the whole body or any organ. The
ISFSI muét b at least '100|meters frorn the owner controlled area boundary. In
addltloh tHe occupatlohal dose limits and tadiation dose limits for individual members
of the pL{hhc in 10 9FR Part 20 (\ubparts Cxand D) must be met. Reference E.9.3-1,
Chapter 10, Sectiori 1 /(L 3, demonstrates NAC-MPC compliance with the requirements
of 10 CFR 72yvlth régard to ; afihual-and occupational doses at the owner controlled
area boundary Ghapter 5 of Reference E.9.3-1 presents the shielding evaluations of
// - th?“NA\C MPC storage system. Dose rate profiles are calculated as a function of
S dlstance {from the side, _top and bottom of the NAC-MPC storage and transfer casks.
Shlelde\d source terms from the NAC-MPC storage cask are calculated to establish
owner controlled area boundary dose estimates due to the presence of the ISFSI.

\

Table E.9 g1 prov1des estimated occupational eéxposures for receipt and handling of the
YR-MPC; / CY- MPC, and MPC-LACBWR at the WCS CISF. For each procedural
. step, the'number of workers, occupancy time, worker distance, dose rates, and total
“i™dose dte estimated. Dose rates used were obtained and estimated via the listed
\\referenc'es in the table. The total occupational exposure for receiving, transfemng and

p{a}:mg these canisters on the storage pad in their storage overpack (VCC) is 864j person-mrem l
eacth. The total collective dose for unloading a YR-MPC, CY-MPC or MPC-LACBWR
canister from its VCC and preparing it for transport off-site is bounded by the loading
operations ({S_@ person-mrem). Operations for retrieving these canisters from the VCC and l
off-site shipment are identical to loading operations, except in reverse order.

Page E.9-1
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Table E.9-

1

Estimated Occupational Collective Dose for Receipt of NAC-STC Cask Loaded Wltﬁ\YR-MPC CY-MPC, or

MPC-LACBWR TSC and Transfer to MPC&V,CC \;ﬁ RN
8 Sheet ) SN
cCls // s \\
Process Step Number | Occupancy Worker Y,V’({l;!gef Total Total R\eference SAR/FSAR
of Time Location  }Distance Dose/Rate Dose Secflon/T able/Figure
Workers | (hours) | Around Cask . (m) (person-
N " mrem)’
Perform radiation and 2 0.5 All Around 2 2 SAR Figure 5.1-6, Figure
contamination survey of STC 5.1-11, and Table 5.1-10
Cask. :
Inspect top impact limiter 1 0.25 Suliface of\"l‘pp T™~x1 1 SAR Figure 5.1-6, Figure
security seal and verify it is Impact\lelter N 5.1-11, and Table 5.1-10
intact and correct ID. \’\g i \ R
Remove Personnel Barrier Centet,of \cask’/ / 1.5 15 SAR Figure 5.1-6, Figure
N .
and complete surveys. N ,}y,/ 5.1-11, Figure 5.4-10, and
\ 54 Table 5.1-10
Remove Security Seal | lToI; 'Irr"zpc‘z‘éf?ﬁ \ >1 <1 i SAR Figure 5.1-6, Fzgure
A s Lzmzte;; x 5.1-1 L Figure 5 4—] 0, and
s £ S ' k - m‘!)e,;phery Table 5 ]'10
Visually inspect Cask surface NN /072/5,»» «mAj}:ﬁoun/d*’ y 2 <4 1 SAR Figure 5.1-6, Figure
for transport/road damage and \ e ind 5.1-11, Figure 5.4-10, and
record. Ll N Table 5.1-10
Attach slings to top}lmpacwa 2 \ Surface of Top 1 <1 1 SAR Figure 5.1-6, Figure

Limiter and remove: /
attachment nuts/rods
Remove and’stor¢ Impact
Limiter.

Impact Limiter

5.1-11, and Table 5.1-10

All Indicated Changes ar<"
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e
Estimated Occupational Collective Dose for Receipt of NAC-STC Cask Loaded’;wt

Table E.9-1

MPC-LACBWR TSC and Transfer to MBC V.CC

i

\

,/

\“ .
""x .

ii\YR-MPc CY-MPC, or

\

/\> u\ ,\\
8 Sheets s, / ‘m \
Process Step Number | Occupancy Worker W‘(')/rker Total\ Total Reference SAR/FSAR
of Time Location ’Dlstance Dose/Rate Dose Sectlon/TablelFlgure
Workers | (hours) | Around Cask [~ (m) (mrem/hr) (person-
AN ' // mrem)1
Attach slings to bottom 2 0.5 Surface of NP <t 1 SAR Figure 5.1-6, Figure
Impact Limiter and remove Bottom Impact S N 5.1-11, and Table 5.1-10
attachment nots/rods. & L\,\l\ml’ter\ AN \
Remove and store Impact C e SN
Limiter. “t"h:” \\ \\\\ \\‘ ,};
Perform contamination survey 2 0.3 {{I_Z[EAI ound K \‘*?0 20 SAR Figure 5.1-16, Fzgure
'of cask surfaces. If necessary,i Y \ AT g T5.1- 11, and Table 5.1-10
decontaminate the cask until P \‘\ N
acceptable smearable - N o
contamination levels are, avd N \\ \
achieved, e I \ N
Release Front Tie-Down 20 1,4 é‘i Top Side STC [y 1 25 50 SAR Figure 5.1-6, Figure
Assembly. \\ \ /f"f . *Cask Surface\/ 5.1-11, Figure 5.4-10, and
\.(\ , N /"{' oy ‘/f T S G ? Table 5. 1 "10
Engage Vertical Cask 2 \ N ,' \f 1 Top Side STC >2 5 10 SAR Figure 5.1-6, Figure
Transporter (VCT) Lift-Arms - m\\ \ VN Cask Surface 5.1-11, Figure 5.4-10, and
to Front Trunmong,and rotate™ ~ T\ NN . Table 5.1-10
cask to Vert1cal orlentatlon RN AT AN
\\;//
\ \
\\ )
Page E.9-16
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Table E.9-1
Estimated Occupational Collective Dose for Receipt of NAC-STC Cask Loaded WItH\YRMPC CY-MPC or

f/\

MPC-LACBWR TSC and Transfer to 1\9’ch€€ AN
8 Sheet \> SO
ets o /y R*\, \\
Process Step Number | Occupancy Worker Worker Total Total li\eﬁgyé‘nce SAR/FSAR
of Time Location fDlsIance Dose/Rate Dose Section/Table/Figure
Workers (hours) | Around Cask \\ _(m)\ (mrem/hr) (person-
N \/ mrem)
Using the VCT, lift and move 2 1 VCT Platform AN ';"%\/ 10 20 Operation performed from
loaded MPC VCC and TN VCT and FSAR Figure
position it in the designated 5.4.2-7
storage location.
Prepare empty STC cask for 0 Empty cask preparation
empty return transport. activities
864
Note:

1. Rounded up to the nearest wholernumber ,

All Indicated Changes ar-
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Maximum dose rates for the standard or advanced transfer cask with a wet and dry
canister cavity are shown in Table 5.1-3 of Reference F.9.2-1, for design basis PWR
fuel. Under wet canister conditions, the maximum surface dose rates with design basis
PWR fuel are 259 (<1%) mrem/hr on the cask side and 579 (<1%) mrem/hron the
cask bottom. The cask side average surface dose rate under wet conditions i$ 137
(<1%) mrem/hr, and the bottom average surface dose rate is 258 (<1%) mirem/hr.
Under dry conditions, the maximum surface dose rates are 410 (<I’%)"‘ farem/hr on the
cask side and 819 (<1%) mrem/hr on the cask bottom. Cask average surface dose
rates are 306 (<1%) mrem/hr on the side and 374 (<1%) mrem{,hr on the\bt}ttg\m In
normal operation, the bottom of the transfer cask is inaccessible during Weldmg of the

canister lids. / \>
/ /';

Maine Yankee Site-Specific fuel assembly con lggfatigns are either shown to be
bounded by the analysis of the standard desxgn ba31s fuel assembly configuration of\/
the same type (PWR or BWR), or are shown to be acceptablé confents by specific

evaluation of the configuration. \ A5

Table F.9-1 provides estimated occupational exposures for receipt and handling of the
NAC-UMS system loaded with-RWR fuel at the WCS. CISF For each procedural step
the number of workers, occupancy tithe, worker distance, \dose rates, and total dose are
estimated. Dose rates used were obtained afid-estimated via the'listed references in the
table. The total occupational expoé\ure for recew?ﬁ@}tragsferrmg and placing these
canisters on the storage pad in the1r storage overpack (VCEG) is 883 person-mrem each. |

4

The total collective dose for unloa&hng a NAC UMS PWR canister from its VCC and
preparing 1tff0}'/transport off-site is l\)ounded by the loading operations (883 |
person- mrem) Operat10n5)for retr1ev1ng these canisters from the VCC and off-site
shipment afe identical to loading operations, except in reverse order. The collective
dosé/ for ‘unloading 1S/bounded because during storage at the WCS CISF the source
termis, w1ll\have decéyed 1educ1ng surface’dose rates. The total collective dose is the

sum of' the ?ecelpt/transfer refrieval,.ahd shlpment is 1,728 person-mrem.

Page F.9-5
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Table F.9-1

Estimated Occupational Collective Dose for Receipt of NAC Universal Transport/éask\L\oaded with PWR SNF

in Class 1 or 2 TSC and Transfer to UMS Class 1 0r<Class 2 VCC.
S

6 Sheets

o

e

All' Indicated Changes ar

response to RAI NP-9-10 .

./‘
Process Step Number |Occupancy] Worker kef| Total Dose | Total Re\f?rence SAR/FSAR
of Time Location ¢ Rate Dose Section/Table/Figure
Workers| (hours) Around (mrem/hr)‘ >l (person-
Cask T £ mrem)1
Perform radiation and contamination 2 0.25 All Around 200N 10/ 5 SAR Figure 5.1-1 and Table
survey of UTC UTC Cask ) / 5.1-1
Inspect top and bottom impact limiter 1 0.5 Top and % 3 SAR Figure 5.1-1 and Table
security seals and verify they are Bottom Impact 5.1-1
intact and correct IDs. \lelters |
Remove Security Seal [J ‘ng : v ] SAR Figure 5.1-1 and Table
I5.1-1

Remove Personnel Barrier and Center of cask , 20 SAR Figure 5.1-1 and Table
complete surveys e 5.1-1
Visually inspect UTC Cask surface All Aroﬁrxld"’f“ .2 10 3 SAR Figure 5.1-1 and Table
for transport/road damage and record |,/ UTC Cask |\ 5.1-1
Attach slings to top Impact L1m1ter/ ' - ».,;.I.,QP Impac‘fg 1 <1 2 SAR Figure 5.1-1 and Table
and remove attachment nuts/rods. ] ' lelterm 5.1-1
Remove and store Impact Limiter. —Surface ¢ of”
Remove and store front impact UTC
limiter positioner and s,creW’s”ir"”"""“‘““\\_
Attach slings to bottofn Impac’t\\ i N \1\ Bottom Impact| 1 6 12 SAR Figure 5.1-1 and Table
Limiter and rem/ove aftdchment ™ s N 0 Limiter 5.1-1
nots/rods. Remove; and store Impact | ~ % Surface of
Limiter. Remove ‘and store bottom NN UTC
impact hmlter\posmoner and screws. Vool
Release Front Tie- @an\Assembly /2 j 1 Top Side UTC| . >1 50 100 SAR Figure 5.1-1 and Table

AN 2 Surface 5.1-1
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Table F.9-1

Estimated Occupational Collective Dose for Receipt of NAC Universal Transport Cask"""Loaded with PWR SNF

in Class 1 or 2 TSC and Transfer to UMS Class 1 or\Cla'gs 2 VCC s

All Indicated Changes ar;-"

" response to RAI NP-9-10

6 Sheets ‘ // ‘}
7
Process Step Number [Occupancy| Worker Worker Tbtal Dose | Total Reference SAR/FSAR
of Time Location Dlstance" Rate Dose Se}tlon/T able/Figure
Workers| (hours) Around Am) (mrem/kir) | (person-
Cask </ | mrem)’
Perform contamination-survey of 2 0.3 All Avound ‘f} N ’@2@ 20 SAR Figure'5.1-1 and Table
cask surfaces. If necessary,f UTC Cask \ . e 5.1-1,
decontammate the cask untz{ _____ : ‘x;; \\
" lacceptable smear: able contamination T N
levels are achieved, N TP RN
Engage Vertical Cask Transporter 2 1 To}i Sfde UTG ‘\\\"';2"'”“,\ 10 \\ / 20 SAR Figure 5.1-1 and Table
(VCT) Lift Arms to Primary Front Surface A ,{ ; 5.1-1
Trunnions and rotate cask to vertical | \\\J
orientation | p— \, e
Lift and Remove UTC from the 2,/ 2. [Top SldQ%UTG C>) 10 40 SAR Figure 5.1-1 and Table
Transport Skid Rear Rotation / ‘\ \i Surface \ 5.1-1
Trunnions and move cask to gantry | .~ | ); \\ a4
Canister Transfer Facility (CTF), set{ / \ \\\
cask down and release VCT Lift *” A < : / @%«M\_N 57
Arms. Establish Radiation Control hS \ ,xf‘,f»;' - T \;7\
boundaries. N T
Using VCT, move empty UMS-V.CC ' UK | Top of Empty| >2 0 0 Empty VCC
(Class 1 or 2, as requ1red) to transfer T~ -VCC
position in CTF and’set déwn |
adjacent to UT%ask Set up
appropriate work platforms/man lifts
for access to\top ofVCC and UTC.
Remove vee quéandxgolts, and Top of Empty 0 0 Empty VCC
VCC Shield Plug. .~ \_ VCC
N :
Page F.9-8
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Estimated Occupational Collective Dose for Receipt of NAC Universal Trans

\

Table F.9-1

aded with PWR SNF

6 Sheets
Process Step Number |Occupancy] Worker Workel Total R ,fe\ nce SAR/FSAR
of Time Location |Distar Dose Sectign/Table/Figure
Workers| (hours) Around d (person-
Cask mrem)’
Install the VCC Shield Plug. 2 0.5 Top of VCC 35 Operation performed on top of
VCC
~ Figure 5.4-5
Install and bolt in place the VCC lid. 2 1 50 Operation performed on top of
VCC
Figure 5.4-5

sing the VCT, lift and move loaded 20 Operation performed from VCT
UMS VCC and position it in the and FSAR Figure 5.4-2
designated storage location.
Remove installed transport cavity 0 Empty cask preparation
spacer and place in approved IP-1 activities
container. Prepare empty UTC cask
for empty return transport. Transfer
and rotate UTC on the
transport/shipping frame. Install
transport tie-downs and impact
limiters.

Total (person-mrem) Zé’g:%;

Note:
1. Rounded

Page F.9-12
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PWR fuel assemblies may contain nonfuel hardware — i.e., reactor control components
(RCC:s), burnable poison rod assemblies (BPRAs), guide tube plug devices (GTPDs),
neutron sources/neutron source assemblies (NSAs), hafhium absorber assemblies
(HFRAs5), instrument tube tie components, in-core instrument thimbles, and steel rod
inserts (used to displace water from the lower section of guide tubes), ar'fd components
of these devices, such as individual rods. The analysis shows that for the design basis
fuel, the system meets the requirements of 10 CFR 72.104 and 10’ CFR 72 106 and
complies with the requirements of 10 CFR 20 with regard to annual\and occupational
doses at the owner-controlled area boundary. // / N

Minimum cool times prior to fuel transfer and storage zire specified as a functron of

minimum assembly average fuel enrichment and maXImum assembly average burnup

(MWd/MTU). To minimize the number of loadmg““‘tables PWR and BWR fuel \ \
%

assemblies are grouped by bounding fuel anfgl»hardware mass. /Key characteristics of.””

each assembly grouping are shown in Section 552 of Reference G 9-1. Refer to

Section 5.8.9 of Reference G.9-1 for detalledxloadmg tablés meetmg the system heat

load limits. \\\: ;\ i ;ﬁ;,/

Source terms for the various vendor-supplled fuel types are. generated using the

SCALE 4.4 sequence as disciissed i’ Secjtlon 5.2 of Reference G.9-1. Three-

dimensional MCNP shielding’ evéluatlog\s prov1de dose rates fortransfer and concrete

casks at distances up to four meters NAC:=C ASC ax odifiedersion of the

SKYSHINE-III code, calculates' 51te\boundary dosé rates for;elther a single cask or

cask array. See Section 5.6 of ReferencefG } =1 for more-détail on the shielding codes. .
T, z 4

Table G.9-1- prov1des estlmated occupatlonal exposures for receipt and handling of the
NAC- 1\/{[AG/NASTOR syst,em loaded Wlth PWR fuel at the WCS CISF facility. For
each h pt ocedural step the number of workers occupancy time, worker distance, dose
rate$,:and total dose,are estlmated Dose, rates used were obtained and estimated via
the listed ‘references in the table The total occupational exposure for receiving,
transferrin ?and; pkc}cmg these canisters’on the storage pad in their storage overpack

@gg person-mrem each.

\

! /"* ) The total collectlve dose for unloading a NAC-MAGNASTOR PWR canister from its

VCCuand} preparmg it for transport off-site is bounded by the loading operations

(] 035 person- mrem) Operatlons for retrieving these canisters from the VCC and off-
site shlpment\are identical to loading operations, except in reverse order. The
collective dosée for unloading is bounded because during storage at the WCS CISF the
source terms will have decayed reducing surface dose rates. The total collective dose

N 1S the sum of the receipt, transfer, retrieval, and shipment is 2,046 person-mrem.

Page G.9-2
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Table G.9-1

/
Estimated Occupational Collective Dose for Receipt of NAC MAGNATRAN Cask Loaded w1th PWR SNF in

MAGNASTOR TSC and Transfer to MAGNASTOR vee

7 Sheets // >
Process Step Number | Occupancy | Worker Worker / Total Total N Reference
of Time Location Dlstance" Dose Rate Dose §ARNSAR
Workers | (hours) Around ) - ?(person- Table/Figure
Cask mrem)1

Perform radjation and @ 0.5 All Around 5 SAR Figure 5.1-1, Table. 5.1-3,
contamination survey of MAGNATRAN Figure 5.8-7, Figure 5.8-11,
MAGNATRAN Cask. Figure 5.8-14, Figure 5.8-15
Inspect top impact limiter 1 i@jﬁ 1 SAR Figure 5.1-1, Table. 5.1-3,
security seal and verify it is Figure 5.8-7, Figure 5.8-11,
intact and correct ID. Figure 5.8-14, Figure 5.8-15
Remove Security Seal i 0.1 i SAR Fi igure. 5.1-1, Table 5.1- 3}
Remove Personnel Barrier) \ \ Center ofy, [\ 1 <20 2Q SAR Figure 5.1-1, Table. 5.1-3,

| IMAGNATRAN Figure 5.8-7, Figure 5.8-11,

V cask N O\ Figure 5.8-14, Figure 5.8-15
Attach slings to top Impact T T Topof. |V >1 <5 10 SAR Figure 5.1-1, Table. 5.1-3,
Limiter and remove 32 | MAGNATRAN? Figure 5.8-7, Figure 5.8-11,
retention nuts/rods. Remove L Cask ™ Figure 5.8-14, Figure 5.8-15
and store Impact Limiter.
Attach slings to botto il Tmpaet: Bottom of >1 <5 10 SAR Figure 5.1-1, Table. 5.1-3,
Limiter and remove 32, - MAGNATRAN Figure 5.8-7, Figure 5.8-11,
retention nuts/rods /Remove Cask Figure 5.8-14, Figure 5.8-15
and store Impact Kimiter.

Page G.9-10
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Table G.

9-1

Estimated Occupational Collective Dose for Receipt of NAC MAGNAT

MAGNASTOR TSC and Transfer to MAGNASTOR VCC
7 Sheets

4 iy .,
Cask Doadeéd with PWR SNF in

All Indicated Changes ar+

Process Step Number | Occupancy | Worker Total
of Time Location Dose
Workers | (hours) Around >(person-
Cask mrem)1
I l
transport/road damage and F Figure 5. 8-14, F igure. 5 8-15
iecord]
Release Front Tie-Down 100 SAR Figure 5.1-1, Table. 5.1-3,
Assembly. Figure 5.8-7, Figure 5.8-11,
Figure 5.8-14, Figure 5.8-15

Remove front trunnion plugs 50 SAR Figure 5.1-1, Table. 5.1-3,
and bolts, and ring segments, Figure 5.8-7, Figure 5.8-11,
and store. Cask Surfaceé Figure 5.8-14, Figure 5.8-15
Install front trunnions and-bolts{~- Top Side 1 50 100 SAR Figure 5.1-1, Table. 5.1-3,
and torque to specified’y value. " MAGNATRAN Figure 5.8-7, Figure 5.8-11,

Cask Surface Figure 5.8-14, Figure 5.8-15
Engage Vertical’f i Top Side >2 10 20 SAR Figure 5.1-1, Table. 5.1-3,
Transporter (VCT) Lift Arms MAGNATRAN Figure 5.8-7, Figure 5.8-11,
to Front Trunnions’ and rotate Cask Surface Figure 5.8-14, Figure 5.8-15
cask to vertical 0
rear rotation trunnion

Page G.9-11
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Table G.9-1

7 Sheets

Process Step

Number Occupancy Worker | Work

and move cask to gantry
Canister Transfer Facility
(CTF), set cask down and
release VCT Lift Arms.
Establish Radiation Control
boundaries.

of Time Location SAR/FSAR
Workers | (hours) Around Table/Figure
Cask
Lift and Remove 2 2 Top Side SAR Figure 5.1-1, Table. 5.1-3,
MAGNATRAN from the MAGNATRAN Figure 5.8-7, Figure 5.8-11,
Transport Skid Rear supports Cask Surface Figure 5.8-14, Figure 5.8-15

All Indicated Changes ar-~ response to RAI NP-9-10

Using VCT, move empty 2 | Top Of Eng g Empt;
MAGNASTOR VCC to MAGNASTO A
transfer position in CTF and
set down adjacent to
MAGNATRAN cask. Setup
appropriate work
platforms/man lifts for access
to top of VCC and
MAGNATRAN. : :
Remove VCC Lid Top Of Empty 1 0 0 Empty VCC
and VCC Shield MAGNASTOR

VCC :
Install Tran: Top Of Empty 1 0 0 Empty VCC
VCC and conne MAGNASTOR
System VCC

Page G.9-12
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MAGNASTOR TSC and Transfer to MAGNASTOR VCC

Table G.9-1 I
Estimated Occupational Collective Dose for Receipt of NAC MAGNATRAN Cask Doaded w1th PWR SNF in

All Indicated Changes ar.*

response to RAlI NP-9-10

7 Sheets
Process Step Number | Occupancy | Worker Worker /"jTotal Total Reference
of Time Location Dlstance’ Dose Rate.| Dose \SAR/FSAR
Workers | (hours) Around /(m)/ (mremlh’l’fj)w >(person- Table/Fi igure
Cask N, P mrem)’

Remove vent port cover and 1 0.5 Top of Cask 0.5 N 507 25 FSAR Table 5.7.3-1, FSAR
connect pressure test system to e Section 5.8.3.3.2 +
vent port to check for oy \\ AN MAGNATRAN Closure Lid
excessive pressure. If pressure < e S, AN Thickness 7.75 in.
is high, take sample and check. «“\w\”, ey AN \\
[f clean vent to HEPA filter. \ B S RN
Remove 48 MAGNATRAN Top of ,Cask Y 60 FSAR Table 5.1.3-1, FSAR
lid bolts, install alignment pins Section 5.8.3.3.2 +
and lid lifting hoist rings/slings MAGNATRAN Closure Lid
and remove inner lid and store. Thickness 7.75 in.
Remove alignment pins.
Install adapter ring to inner lid 30 FSAR Table 5.7:3-1, FSAR
recess and torque captured Section 5.8.3.3.2
bolts. = Remote operation from side of

| R e I £ MAGNATRAN
[nstall transfer adapter plate on 2 N Top of Cask 1 15 30 FSAR Table @;33, FSAR
adapter ring and install and...t.._ S Section 5.8.3.3.2
torque the four transfer adapter o Remote operation from side of
plate bolts. A MAGNATRAN
Install TSC Lid Lifting . Top of Cask 0.5 75 150 FSAR Table 9.:3-1, FSAR
Adapter Plate/andwtﬁ)lts on the Section 5.8.3.3.2
MAGNASTOR Closure Lid, Remote operation from side of
and torque to spemﬁ\éd value. . MAGNATRAN
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Table G.9-1

a
Estimated Occupational Collective Dose for Receipt of NAC MAGNATRAN Cask Loaded with PWR SNF in

P ™,
7 Sheets Ve ;:; ‘*if ,f,\‘\
Process Step Number | Occupancy | Worker Worker/ e Total Total . Reference
of Time Location Distaﬁce/ Dose Rate.| Dose “SAR/FSAR
Workers | (hours) Around (mrem//lj?) >(person- Table/Figure
Cask 2 7| mrem)!
Using the CTF crane, lower the| 2 1.5 Top of Cask 3 Remote handling operation
appropriate MAGNASTOR
Transfer Cask (MTC) and set it
down on the transfer adapter
on the MAGNATRAN Cask.
Removelflock pins and open 1 0.5 8 FSAR Table 8.1.3-1, FSAR
shield doors with hydraulic Section 5.8.3.3.2 + 2 inch TSC
system. Lid Lift Adapter Plate
Remote operation from side of
N} MTC/MAGNATRAN
Using the CTF, lower the Air- A ‘\\ Remote\ L >4 <5 15 Remote operation using CTF
Powered Chain Hoist hook ' | Operating®, | \ mounted cameras
through the MTC and engage /  Location \ A
to the TSC Lift Adapter Plate. R i />
Using the Chain Hoist System ' -~~wRemote T >4 <5 10 Remote operation using CTF
slowly lift the TSC into the Operatmg; mounted cameras
MTC. - Location
Close the MTC shielddoors: Bottom of 0.5 30 15 Operation from side of MTC
and install lock pin j MTC FSAR Section 5.8.3.3.2 and
s Figure 5.8.3-17
Lower the T@'C onto the shield Remote >4 <5 10 Remote operation using CTF
doors and using thexCTF, lift Operating mounted cameras
the MTC off of 1 the 2N Location
MAGNATRAN transfer BN
adapter plate. N \
\ y/ /
\'f Page G.9-14
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Estimated Occupational Collective Dose for Receipt of NAC MAGNATRA

Table G.

9-1

N/Cask Doaded with PWR SNF in

MAGNASTOR TSC and Transfer to MAGNASTOR VCC ~ \\.,\
7 Sheets | / \> N
. \
Process Step Number | Occupancy | Worker Work/el/ / Total Total AN Reference
of Time Location Dista’nce’ Dose Rate.| Dose \SAR/FSAR
Workers | (hours) Around ((m)f“’ (mrem/h/l:) >(person- Table/Fi igure
, Cask ™ \ mrem)
Unbolt and remove TSC Lift 2 1 Top of . Ti\/’ 75/ 150 FSAR Figure 5.8.3-20 and
Adapter Plate from the top of MAGNASTOR | / operation performed on top of
the TSC and store. TSC transfer adapter mounted on
/T VCC
Using mobile crane, remove 2 1 \Top ofe 20 Remote operation using CTF
transfer adapter plate from MAGNASTOR ’ mounted cameras after
VCC and store. VCC\ connection of lifting slings
[nstall and bolt in place the 2 1 Top\of \\ p 50 Operation performed from top
VCC lid. PN MAGNASTOR{ of VCC
7 N vee\ Figure 5.8.3-10
Using the VCT, lift and move 2 / / 1 \\ \Y/CT Platform [\, >4 10 20 Operation performed from
loaded UMS VCC and position a4 ) / \ \\ VCT and FSAR Figure 5.8.3-8
it in the designated storage (/ / S/ \.\ 0
location. < e\\ ST — v
Prepare empty MAGNATRAN 3k ,./’79 T CTFAL CT/Rall" 1to4 0 0 Empty cask preparation
cask for empty return \\A Y yd Car activities
transport. Transfer and rotate—~{—.__ ™ N
to horizontal MAGNATRAN L \ N
cask on the transpoﬂ/shlppmg ™
frame. Install rdnsport tie-
downs, impact limiters and
personnel bairier.
NN\ Lo Total (person-mrem)| 11,035
N : i
Note: \\\ \ /f /f
Y VA
1. Rounded up to the nearest whole number
N /
N Page G.9-16
All Indicated Changes ar- 10

- response to RAI NP-9-




RAIls and Responses - Public Enclosure 3 to E-54658

SAR Chapter 11 “Confinement Evaluation”
RAI NP-11-1:

Provide information on corrective actions that would be taken if Ieak testing does not meet
acceptance criteria for the post transportation leakage testing performed at the WCS CISF.

In response to RSI P-9-1, “Description of actions that will be taken if a},leakaée‘rate test does

not meet the acceptance criterion in a post transport package evaluatlon/ the appllca\t stated:
“Although the procedure does not specify what actions will be taken shéuld testing fall 10 ‘satisfy
an acceptance criterion, the Quality Assurance program |mplemer}tmg procedure on Test
Control dictates that test failure will be managed through the“corrective program. This wilbe

P4 N
defined within operational test procedures prior to impleméntation.”

To enable the NRC staff to assess the corrective actigns ta\ken at the W@CISF the applicant
should describe in detail the corrective actions taken for, each type of cask system to ensure that
the confinement safety is maintained. P :

This information is needed to determine compliance with 10 CER 72.24(e) and (I).

Response to RAI NP-11-1:

RAI NP-11-4 provides information about the correctlve actlons“thaLwould be taken if leak testing
does not meet the acceptance criteria for the post transportatlon Ieakage testing to be

performed at the WCS CSIF, As discussed'in th\e/response to RAI-NP- 11-4, non-conforming
canisters will need to be- evaluated ona case-by—case basis and the specific conditions of the
canister.

Impact:
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RAI NP-11-2:

Provide (a) a limit for the release of radioactive gas (volume) for the gas sampling performed for
each of the canister types to be received at the WCS CISF and (b) guidance to

prevent/minimize risks caused by the release of radioactive gas during gas sampling? taking |nto
account ALARA concerns.

In its response to RSI 9.4, the applicant stated that the likelihood of releasmg r{dloactlve gases
during post-transport sampling is small because canisters are seal welded and teste Mo assure
compliance with the leaktight standard of ANSI N14.5 or equivalent. The exceptlons fo this are

FO-, FC- and FF-DSCs that were leak-tested to a leakage rate of 10 ref-cm®/sec.

- Even though the likelihood of the release of radioactive gases ls/mall the applicant should
provide the limit on the volume of radioactive gas to be released for each of the canister types
received at the WCS CISF and guidance to preventlmmlmlze risk caused by the releasing

7
radioactive gases during gas sampling, taking into account\ALARA con/gerns

N

This information is needed to determine compliance with10ag,\3:ER 7224(e).

Response to RAI NP-11-2: ’\\
~—
The release of radioactive material into the\\s\ﬁace bEtWeen the canister and cavity inside the
sealed transportation cask.is a beyond deSIQn basis even ‘s&d\lkegussedfln the response to RAI
NP-11-4, the canister has been shown to maintain conflnement underyall normal, off-normal,
and accident conditions for storage and the\WCS CISF SAR mcludes evaluations that
demonstrate that the canistersmaintain confnement wnder all normal conditions of transport
(NCT). Therefore release of.radi oactive matérial isnot a credible event and does not require

No change as a-result of this"RAL ~
° NS S T
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RAI NP-11-3:

Explain the gas sampling process in sufficient detail to demonstrate that gas sampling would be
appropriately performed during post-transportation verification of canisters recery/ed at>the WCS
CISF.

The applicant proposed License Condition No. 22, which would provide that “Pnor\ to removing
the shipping cask closure lid, the gas inside the shipping cask shall be sampled to verlfy that the
canister confinement boundary is intact to the extent reasonably practlcable by this test 7
However, a description of the gas sampling process is not prOV|décl\1n the application (e g QP-
10.02) and the applicant did not describe: /!

,/ - f’/

(a) Whether gas sampling would be performed for each canister OFJUSt a certain number of /
the “bounding” canisters from each site of or|g|n The applicant should clarify whether
the canister selection basis for post-transportation Verificatio desc/rlbed in Section 5.2 of
QP-10.02 is applicable to gas sampling; \/

(b) What rationale is used for not performmg sampling fo‘r\all canlsters received at the WCS
CISF; >

(c) The acceptance criteria (e.g., gas volume/con entrago ) for gas sampling performed on
the canisters received at the WCSXCISF > \/

/
This information is needed to determine compllancef\ﬁlth’lo CFR~72.24(e) and 72.44(c)(1)(i).

s

\

w A\“Q

Response to RAI NP71 1i‘-‘*3;:" -~

/
Response to Item-a: /
=

In response to/RA‘I/PLC 2, Condltron -22-has been updated to clarify that Post-Transportation
Verification shall rnclt@e an, evacuated volume hglium lead test on 100% of the canisters that
are received at the WCS CIS): The gas inside.a shlpplng cask will only be sampled for
radloactrve gas if required by its 10 CFR Part 71 Certificate of Compliance.

ISP Procedure QR-10. 02\“Post Transport Package Evaluation,” Section 5.1.3 states: “The
 “Njsual mspectron -of the two ‘canisters that are identified using Electric Power Research Institute
// (EPRI) report, Susceptlbrllty Assesément Criteria for Chloride-Induced Stress Corrosion
<Crack|ng (CISCC) of Welded Stalnless Steel Canisters for Dry Cask Storage Systems (Report
N\o 3002005371, September 2015) as likely needing inspections and enhanced monitoring from
‘ each reactor and/or ISFSI site combined with the helium leak check of 100% of the canisters
that are received atfth /WCS CISF form a robust Post-Transportation Package Evaluation
program that provrdes reasonable assurance that the canister confinement barrier remains
rntact\and‘tha/t,tl{e/can|ster remains able to perform its safety function and is therefore
acceptable to place back into storage at the WCS CISF.”
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Response to ltem b:

Electric Power Research Institute (EPRI) report, Susceptibility Assessment Criteria for Chloride-
Induced Stress Corrosion Cracking (CISCC) of Welded Stainless Steel Canisters forer Cask
Storage Systems (Report No. 3002005371, September 2015), states that: “Only a‘gubset of
[Dry Cask Storage Systems] (DCSSs) using welded stainless steel (SS) canlsters 13/[/kely to
need inspections and enhanced monitoring programs in order to detect potentlal ¢iscc
initiation and propagation prior to through wall growth.” A

The EPRI Susceptibility Assessment Criteria for CISCC of Welded Stal/nless Steel Canlsters for
DCSSs report identifies a set of criteria that may be used to rank welded SS canisters atISFSIs
with regard to the relative priority for inspections. The report Sl}mmarlzes the major factors\ that
affect the susceptibility of stainless steel dry storage canisters'to atmospheric CISCC. It fthen
develops assessment criteria based on these factors. Crltena and associated numerical ranking
values are developed for both the relative CISCC susceptlbrhty of ISFSIs.and of different
canisters at a given ISFSI. 7

Through the evaluation and grading of each canister’s susceptlblllty to- CISCC ISP will have the
ability to assess all canister from each generating facility. Usmg thesé assessments, ISP will
perform visual examination of the two canister most likely to present\CISCC Additionally, all
canisters will have helium leak testing performed in accordance ‘wijth ISP Procedure QP-10.02.

Post Transport Package Evaluation. N \

N
This inspection program is informed by the deS|gn basis for the canlsters;and consideration of
radiological dose expenditures to site personnel :

Response to ltem c: //"\\

Helium is present in th/e/amn/osz)here at very sm: ILamounts (about 5 parts per million in normal
air). The final two steps are to purge/and evacuate ttte interstitial space and while monitoring the
evacuated space y WI( h the helium mass spectrometer leak detection unit for the required period
of time necessary “to confirm thiat the canister.is meeting performance specifications (10
atm-cm®s). \\ - v T —
erences: O
//
/1 usceptlblllty Assessment Cnterla for Chloride-Induced Stress Corrosion Cracking (CISCC)
/ { of Welded Stalnless SteeI\Camsters for Dry Cask Storage Systems (Report No.

3002005371, September 2015)

2, ISP Procedure, QP 10.02, “Post Transport Package Evaluation,” Revision 2.

3. E@SO1 0105 Procurement Specification for the NUHOMS EOS-37PTH Dry Shielded

S

. e
4. ANSIN14.5-1997, “Leakage Test on Packages for Shipment for Radioactive Materials.”

5. ASNT SNT-TC-1A, “Personnel Qualification and Certification in Nondestructive Testing,”
2006 Edition. '
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: Impact:

No change as a result of this RAI.

o,
et
[}
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RAI NP-11-4:

Provide a deadline by which to return a canister to the place of origin, or other facmty licensed to
perform fuel loadlng procedures, in License Application, Appendix A, “Proposed Techhical
Specifications.”, if the canister does not pass the gas sampling testing and the p’ést—

. transportation leakage testing acceptance criterion and therefore cannot be stored at the WCS
CISF. If a deadline is not specified, the application should discuss how storage of.such canisters
is considered and accounted for in the site’s safety analyses (e.g. normal and“accrdent doses

yd
due to confinement and shielding, thermal time limits) and operating <procedures
The applicant needs to provide the information for each type of canlster or each type of cask
system used at the WCS CISF. /’ /
. ,
This information is needed to determine compliance with’10 GER 72.24(g). and 72.44(c)(1).

Response to RAI NP-11-4: \ (\

The timeline by which a canister will be returned to the place of ongln or to another facility
licensed to perform fuel loading procedures, will depend on the spécific corrective actions
required to address the condition identifiedby_the corrective action evaluatlon performed. As
discussed below, this event will be extr"émely rare~and will not restlt in a.number of canisters
with this condition. \ \"’“\\ .

g

The design and licensing basis for all of the canlsters acceptable for~s/torage at the CISF is that
confinement is maintained for all normal, off—normal and accr&é‘nt\condltlons of storage at the

Ce— originating site and durlng'storage at the WCS ‘CISF, 1 addition, the design and licensing basis

for the WCS CISF demonstrates that the canisters, faintain confinement for all normal
conditions of transport ln”the transportation cask used to transport the canister to the CISF.

. Therefore, there is no%credlble scenario under WhICh a canister will fail the post-transportation
leakage test. THe post transportatlon leakage test,is ot part of the design or licensing basis for
the continued.| integrity of the confmemen‘tboundary for the canisters rather, as described in
SAR Section 5.1., 3 ‘I\lt isa p/rudent -measure- bmg’ taken to confirm that a canister remains able
to perform its safety function, and i is, there?cFe acceptable for storage at the WCS CISF.

lnfo’fa(e:to ensurg that on\ly corn‘ormlng canisters are shipped to the WCS CISF, Section 1.2.4 of
he SAR and.Condition 9 of the\p\roposed Materials License for the WCS CISF describe in detail
the canisters that\are acceptaQIe for storage at the CISF. SAR Section 1.2.4.2, “Pre-Shipment

Review of Canisters,” describes.the process that ISP will use to verify that every spent fuel
\_canister received at\the WCS CISF complies with the terms, conditions of use, and technical
specmcatlons of one )of the six storage systems listed in Section 2.1 of the Technical
Spec\:lflcatlons whery'stored in the canister’'s approved overpack. ISP will not provide its
pe\rmlssmn toa sn;ppej to release a canister for shipment to the CISF until it has been
conflrmed that the canlster meets the requirements. In accordance with 10 CFR 73.37(b){1)(ii),
the shlpper\must ‘c6ordinate shipment itineraries to ensure that the receiver [IPS] at the final
dellvery pomt ls,present to accept the shipment.”
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Finally, in the highly unlikely event that a non-conforming canister is found as part of receipt
inspection, the canister will be placed in a safe condition and the issue will be entered into the
ISP Corrective Action Program and the corrective action would be subject to a reportability
determination in accordance with 10 CFR Part 21, 10 CFR 72.242, 10 CFR Part 71,95, and 49
CFR Part 171.15 among other regulations. The ISP reportabiity determination proced\ure
provides the regulatory requirements for reporting to the appropriate agency, lncluglng
deadlines for such notifications. The non-conforming canister will need to be évaltiated on a
case-by-case basis, and depending on the specific conditions of the canistér. The_canister will
be immediately placed in a safe condition and, following the applicable, evaluatlons\ the
appropriate licensing actions, will be initiated to resolve the situation. / "The’corrective actions will
include, but not be limited to, the following: y ,\ N

1. Notify the NRC as required. Conferring with the NRC as né/eded
e

2. Maintain the canister inside the transportation cask i ltS/f/ ransportation configuration until
appropriate corrective actions are determined. The’ safety for temporaryzstorage will be
confirmed using Part 71 analysis as appropriate. . = 7

3. Develop a specific action plan with a specific tlmeframe\whlch will include input from the
NRC discussions. :

4. Obtain agency approvals as necessarys.__
5. Proceed with corrective actions within the\:cimeﬁmes:speciﬁed_
Impact: i

/’”\

No change as a resgljt of this.RAL
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SAR Chapter 12, “Accident Analysis”

RAI NP-12-1:

Provide a conclusion for the fire and explosion analysis in WCS CISF SAR Appéﬁdi A.12.2.5.
/

v

State whether the analysis in the Rancho Seco SAR Section 8.2.5, “Flre”g,ls,‘thejégme or

bounding for the WCS site.

This information is needed to determine compliance with 10 CFR/Z»??‘I\ 22 (c).

Response to RAI NP-12-1:

coriclusion for the fire and explosion’

Section A.12.2.5 has been modified in order to provide 4
anaIySIS

The maximum amount of fuel allowed in the Cask Handlmg&Bxldlng (€HB) or on the storage
pad(s) in the vicinity of the NUHOMS® storage overpacks |§\l|m|tedxby administrative procedure
|n accordance with the Technical Specnﬂcatlons (TS) which proyldes\a limit of 300 gallons of
fire evaluated in Section 8.2.5 of Volum\e I f the “Rancbg Seco lndependent Spent Fuel
Storage Installation Safety Analysis Report \\NR(}Docket‘No 72-11, Revfs\on 4. (Reference
[A.12-1] of the SAR) is the same as the worsticase flre““at the WGS CISFJ
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Accident Analysis

Should lightning strike in the vicinity of the HSM the normal storage operations of the
HSM will not be affected. The current discharged by the lightning will follow the low
A
impedance path offered by the surrounding structures or the groundmg,sy_/em
installed around each block of HSMs. The heat or mechanical forces’genérated by
current passing through the higher impedance concrete will not damage the HSM.
Since the HSM requires no equipment for its continued operatlon/the};resultmg current
surge from the lightning will not affect the normal operatlon’ff;f thie HS]

HSM, no corrective action would be necessary. Irix addltlon there would be no
radiological consequences

A.12.2.5 Fire and Explosion

Cause of Accident

The stiuctural thermal ;nd radiological consequences and the recovery measures
01mz1t1gate a ﬁre accident are addressed in Sectlon 8.2 5 of Volume L of

o D elthig,duflhé the transfer operatlon or inside the WCS CISF is 300 gallons of diesel
f‘" fuel :

Page A.12-5
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RAI NP-12-2:

Provide accident analysis for the GTCC systems that address drop accidents, floods, lightning,
tornado and wind missiles, and tip over for the NAC GTCC systems.

WCS CISF SAR Appendix H.8 addresses earthquakes and fire/explosion, but noné of the other
accidents listed are analyzed for the GTCC systems. &

This information is needed to determine compliance with 10 CFR 72.\/?‘22(b’).

Response to RAI NP-12-2:

Accident ahalyses for the greater than Class C (GTCC) syst‘é’ sﬁat address drop accidenfs;i‘ ’
floods, lightning, tornado and wind missiles, and tip over-haye’been incorporated into
Appendix H by reference. Sy i

Specifically, Section H.8.2 has been revised to add a paragraph toéate that since the structural
design criteria for the GTCC storage systems used at WCS.CISF are the same as the structural
design criteria used for the storage systems listed in Table 1\1 the\results of the accident
analyses for the storage systems (which.include drop accndents\ﬂoods lightning, tornados and
wind missiles, and tip-over) bound the resu\lt‘s\ for-the same accidents involving the GTCC
storage systems. The statement will further\clarlfy that the§§ accident analyses are presented
in Appendix A.12 (NUHOMS®-MP187 Cask System)\AppendIXNE 12 (NAC-MPC), Appendlx
F.12 (NAC-UMS) and Appendix G.12 (NAC M\GyTOR) ‘

Impact:
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H.8.2 Accident Analyses for the WCS CISF

The accident conditionsfare listed in Table 1-2 of this SAR. The various GTCC waste |
canisters are comparable to the SNF canisters for the associated Cask Syﬁten\} listed in
Table 1-1 of this SAR for the parameters provided in Section H.8.1 above. Accident
pressurization is not considered a credible event due to the very low,«heatflf)/ad of the
GTCC waste canisters. /

E 12 (NAC—MPC) Appendtx F 1 2 (NAC-
]\MGNALS’TOR)Mj

H.8.2.1 Accidental GTCC Canister/Cask Drop

Section 5.2.2 of the Technlcal’Spec1ﬁcat£ns [H.8-1] addresses requlred inspections

following a cask drop. \ AN ‘~~\.\, S \
H.8.2.2 GTCC Canister Leakage \ \ ? T
P >

The various GTCC canister shells are. de31gned with pressure retaining features to
" prevent leakage of ¢ contammated materlals There are no credible conditions that can
breach the Caniter shell d\r fail the welds\at each end of the canisters. The GTCC
waste closuré lid welds‘ are multi-pass ‘closure welds and are the same as closure welds
for canr(stérs loaded wrth SNF Performance of a multi-pass closure weld on GTCC
the camste\rs @lso mclude a redundant clGsure lid with multi pass welds prov1d1ng an
additional baruer i leakage at the ends.
,,/‘“ff""\"“ e
H.8.2.3-- A\ccrdent Pressurrzatlon
Lo . \ \\
The val\ us GTCC camsters contain insignificant heat loads. In addition, temperature
varlatlons\m ‘the varioti§ GTCC shell assemblies are small. Since the heat load is small
and the materlal temperatures are only slightly greater than ambient, the temperature
variations at- any point in the shell are approximately equal to the variation in ambient
temperatyire /These small temperature cycles do not result in damage to, or failure of,
. the GTCC shell assemblies.

H.8.2 Narthqﬁake
\,/

A seismic event is not expected to negatively impact the GTCC waste canisters. The
GTCC waste canisters are comparable to the previously analyzed SNF canisters for
the associated Cask System listed in Table 1-1 of this SAR.
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RAI NP-12-3:

Provide a technical basis for the offsite explosion analysis and explain why the 1,660 feet
criteria is applicable for the operations at the quarry. /

The analysis in WCS CISF SAR Section 12.2.2, “Offsite Accident Analysis,” appedrs to utilize
the analysis for a truck transport on a highway using the guidance from Regulatory Guide 1.91.
Provide additional information to support that the material limit of 50,000 Tos Used in the
accident analysis is applicable to the quarry operation located northwest ot/ he facrhty In

* addition, provide information to support the assessment for potentral futdre quarry operat|ons in
the area. :\

. ,/ .
This information is needed to determine compliance with 10"0/FR 72.122(b), (c) and (e). \>
g N

Response to RAI NP-12-3: 7 /

™

Permian Basin Materials, LLC (PBM) operates an aggregates\(lu/arry and concrete ready-mix

facility near the CISF in New Mexico. PBM shares a property bougdary with Waste Control

Specialists and this boundary is approximately 4,000 feet from the\Q\ISF Protected Area. Actual
blasting activities are further away, but dlstance§ vary dependlng on exact locations.

T

PBM does not have any permits or I|cense§v|thuthe U:S..Bureau of AlcoRe] Tobacco and
Firearms (BATF) or any other state or federal ageht‘:yto store~explosives,on their property.
Blasting activities are handled by a blastlng contractor/thatfdellverTthe blasting agents by truck
to the quarry. The blasting agents are dellvered placed/ and detonated all in the same day so
that no explosives are storedat-the quarry. The fact, tHat delivery, placement, and blasting have
to occur on the same day /lrmlts the\amount of\exploswes that can be delivered in one day. The

. blasting contractor,fORlCA USA) has indicated tha\t blasting at the quarry occurs approximately
once a month and up/to 11,000 Ib o?exploswes\a\re used in a blasting event (Reference [4]).
There are several‘types of explosrv’és*used in_the mmmg and quarry industry and the type of
explosive used’is generally determmed by the reglonal geology. PBM has been using
ammonium mtratel{uel\oﬂ (//\/NFO) as their blasting agent. ANFO has the added safety benefit
of b/e;ng shlgged on the same truck as a binary explosive with the ammonium ntrate in a
§,eparate compartment tfrom'the fuel oil. The truck drives to each individual pre-drilled hole,

/where the spemf?é\welght of explosive is mixed and poured into the hole.

/

/ Trucks that dellver exploswes to PBM are regulated by Department of Transportation
regulations (23 CFRGSS 17) that establish maximum gross vehicle weights at 80,000 Ib
resulting in a maximum cargo weight of under 50,000 Ib. This is consistent with guidance from

\ Regulatory Guide 1. 91 {Evaluation of Explosions Postulated to Occur at Nearby Facilities and
ansportatlon Ro/utes Near Nuclear Power Plants,” Revision 2, which recommends using
50,000 lb of equrvalent weight TNT for a postulated accident rnvolvrng a truck on a highway.

Based on\the typlél blasting activities and regulations precluding storage of explosives, the
guidance in; Regulatory Guide 1.91 provides a reasonable evaluation of the hazard associated
with the PBM quarry to the CISF. This evaluation establishes that an acceptable safe distance
for an explosion involving 50,000 Ib of equivalent weight TNT is approximately 1,660 ft from the
point of detonation, which is well short of the CISF.
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Evaluating potential future quarry operations is problematic due to the unknown nature of future
activities, potential new owners, or quarry expansion. Potential future activities will be limited by
BATF regulation 27 CFR 555.218, “Table of Distances for Storage of Explosive Materials
(High).” This table establishes that the minimum safe distance from an unbarrlcaded stockpile
of 300,000 Ibs of high explosives to inhabited buildings shall be 2,275 feet. This sdfe distance is
well below the 4,000 feet between the CISF PA and the PBM property line prowdmg’éssurance
that future operations at the quarry will not impact the CISF. /

References: //e\k

1. Regulatory Guide 1.91, “Evaluation of Explosions Postulated to (§ccur at Nearby@es

and Transportation Routes Near Nuclear Power Plants,” R/evnsu\)‘n 2.
X

2. 27 CFR Part 555, Commerce in Explosives, U.S. Bureau ‘ofAlcohol Tobacco and Firearms*
(BATF), U.S. Department of Justice. / N k

3. 23 CFR Part 655, Traffic Operations, Federal ng}nway Admlnlstratlon/ U.S. Department of
Transportation. N e

4. Permian Basin Materials, Personal communications between M\Ullbarl Permian Basin
Materials, D. Maggard, ORICA USA,- C\Pa\tzerson ORICA USA ‘A Melton, ORICA USA,
and B. Mason Waste Control SpeC|al|§ts LLC;~April 2019. SN

[

-as descrlbed? the response.
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2.2 Nearby Industrial, Transportation and Military Facilities

The only industrial facilities located within five mile of the WCS CISF boundary are

URENCO USA, Permian Basin Materials, the Lea County landfill, a future\t\)ravel stop

and Sundance Services, Inc. (Figure 2-3). URENCO USA is a uranlum/énrjchment
4

facility that uses centrifuge technology to provide uranium enrichmerit services.

Waste Control Specialists operates several permitted and licensed- fa01htles

immediately south of the WCS CISF, including a RCRA landfill, 2 low-level

radioactive waste facility and a byproduct materials landfill: < “The' Wces Facllltles

include several fuel (diesel, gasoline, and propane) tanks ; used’for fueling-heayy,

equlpment and fac111ty operatlons Tanks range in S}/ze from 350 gallons to '8 000\

RAINP-12-4 |

Permian Basin Materials operates a quarry and- crushmg operation, wherein callche, \/
IR AINP-12-3 | sand and gravel are mined, crushed and scréened for commermabsales and used in

makmg concrete (Permian, 2016[2-29]). 03‘%1 | bla; @ normal part.of
quarry operatlons Accident hazards associatedswith,blastiing activities are evaluated
in SAR Chapter 12. Sundance Services, Inc. pr0v1dgs 01]{161d waste disposal services.
Sundance Services is authorized-by the New Mexico Energy, Minerals and Natural
Resources Department to opefate, tﬁe\was,t\e oil treating plant,>and also manages
produced water, solids and drllhng muds. Sundance Services is"also authorized to
landfarm solids (Sundance, 2016[2 30]). N \“\/

\ / Py \"\/7

The Lea County (New Mexico) Mumclpal’Landﬁll is'Tocatéd to the southwest and
across New Mexico Highway 234 from”WCS CISF. This landfill disposes of
mumclpal so‘lld waste for-the Lea County Solid Waste Authority under New Mexico
Env1ronmental Department Permit Number SW-98-08(P). The landfill services Lea
County. and its mun1c1p)aht1es The Lea County Municipal Landfill does not generate

or re/cek e hazardous, was{e (Lea, 2016[2 16])
‘;\

N,

Stores locatedat tﬁ% intersection of New Mexico State nghway 18 and Hwy 176.
ThISmfaCﬂlt;’\;\Wthh W111 prov1de fuel for highway vehicles, is located more than 3.5

AN N

DD Landfarr{l a n()\n‘-@zardous oilfield waste disposal facility that closed in August
2013 and\g%s undergomg decommissioning and post-closure monitoring, is located

approx1m7tely 4 km (2.5 miles) west of the proposed WCS CISF.

There ar€ nO'{mhtary facilities within a mile of the WCS CISF. The closest military
f\acﬂlty is Cannon Air Force Base is the closest at a distance of approximately 135
N mlles

%
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The Texas & New Mexico Railway at its closest point, is approximately 4.8 miles from
the west OCA boundary of the WCS CISF. Using the methodology of Regulatory
Guide 1.91, the maximum probable hazardous solid cargo for a single box car is
132,000 Ibs, and detonation of this quantity of explosive could produce a d psi
overpressure at a distance of approximately 2,300 ft (0.44 mile) from the det'onatzon
which does not approach the location of the WCS CISF. Conszderzng fo for ‘the
possibility that multiple boxcars of explosive material are connected ira single train
and multiple boxcars explode in the same event shows that ten completely full boxcars
exploding in the same event produce 1 psi of overpressure af a dlstance\of 5\000 Seet
Jfrom the detonation. This distance is much less than the dzstance to the WCS GISF.
The weight of explosive material required to exceed ]fpsz of overpressure c\zl‘the WCS
CISF makes the situation extremely unlikely under'normal transportation condztzonS\
due to the configuration limitations (as the length.o /the trazn increases each ' “>
successive rail car gets further away from the‘/WC'S CISF)

\
The Waste Control Specialists rail spur and lo\op exits the/T exas & New Mexico

Railway near Eunice, New Mexico as shown in updated SAR Figure 2-3. This spur
continues east until it reaches the existing Waste Control Specialists facility where it
Jforms a loop around the facility=The rail side track 10- tlze W.CS CISF will begin by
connecting to the northwest side of thevexisting loop and-terminate by re-connecting at
the north side of the loop. T hlS\I’aIl line.is completely controlled by ISP joint venture
member Waste Control Speczallsts ‘and limited to’ approved Waste Control Specialists
waste shipments and transport casks. Railedrs s carrying contents with the potential to
adversely affect MISF will not\‘be perntztted on the Waste Control Specialists rail
spur and loop “Fire and. explosion precautzons Jor the WCS CISF rail side track are
discussed i Sectch“‘S 3.6 0f the SAR.: % <

The effects of explosmns on the storage systems are discussed in the SAR
Appendlces SectlonsA122SB 12.2.5, C212.2.5,D.12.2.5, E.12.1.2, E.12.2.2,
F.12: 2 and G. 12/1 2 _and.it is determmed that the canisters are protected from the
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RAI NP-12-4:

Provide the following information for the gasoline, diesel, and propane tanks located.on the
Waste Control Specialists commermal waste disposal facility |dent|f|ed in-WCS CISF SAR
Section 12.2.2: : ,

1. The distance between the proposed WCS CISF and the propane tanks and provide an
analysis to support the conclusion that an accident involving these storage tanks would
not impact the proposed WCS CISF. WCS CISF SAR Section42,22 states that there
are a number-of gasoline, diesel and propane tanks Iocated onthe Waste Control
Specialists commercial waste disposal facility. The Iocatlon of each gasoline and diesel
tank is-provided ‘and all gasoline and diesel tanks are,greater than 1,660 feet from the\

. proposed ISFSI and none of the locations have quantltles that would creaté 2

* overpressures in excess of 1 psi at the CISF. The location of the propane storage tanks
wrth respect to the CISF are not provided. e

2. Ind|cate whether the analysis-of the offsite accidents of\tt}e propane gasoline and diesel
* storage tanks includes an assessment of the combingd. explosmn overpressures of

multiple storage tanks that are collocated at the Waste. Control Specialists commercial
waste disposal facility. WCS CISF "SAR Section 12.2.2 states\that there are a number of
gasoline, diesel and propane tanks~|ocated~on the Waste Control Specialists commercial
waste disposal facility. The locatlon of éach gasohne and dlesel tank is provided and all
gasoline and diesel tanks are greatert\ an 1660 feet f"‘om the proposed ISFSI and none
of the locations have quantities that\would create overpressures in excess of 1 psi at the
CISF. However, it is not clear from the SAR/whether thE“anaIysns considers the
overpressure from*a smgle tank eprOSIon/or the possible combined explosions of-
collocated tanks such a\ the 5,000 gallon gasolme tank and the 8,000 gallon diesel tank

This informatioA rs<needed to determlne compllance wrth 10 CFR 72.122(b), (c) and (e).
Response to RAI NP \ / i
Gasgllne -diesel, and\propane tanks located on the Waste Control Specialists commercial Waste
dlsposal facmty~and separatron\drstances with the CISF consistent with the CISF Protected Area
/(P yboundary are\ll\sted m{@l\e NP-12-4-1.

In addition to the tank\s listed in T\e NP-12-4-1, there are three 475-gallon mobile diesel tanks.
These tanks are mounted on truck trailers and are used to fill heavy equipment around the
*‘Waste Control Specrallsts facility.

The fwelve tanks meabIe NP-12-4-1 are shown on Figure NP-12-4-1 to this response to provide
an-oyerview of whereftanks are in relation to each other and in relation to the CISF. Tanks
identified 3s 34 and 5, which consist of a combined total of 8,500 gallons of diesel fuel and
5,000 gallons of. .dasoline, are directly adjacent to each other, resultlng in a total of 13,500
galions of fuglin one location.

Regulatory Guide 1.91(Reference [1]) sets forth acceptable distances from explosions at which

no significant damage would be expected. The guidance establishes the safe distance where
the overpressure from the explosion is less than 1.0 psi.
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The three collocated tanks were modeled asa vapor cloud using guidance from Regulatory
Guide 1.91. The following assumptions were made in the model:

1. All three tanks consisting of 8,500 gallons of diesel fuel and 5,000 gallons of gasolrne have a
catastrophlc farlure (leak) resulting in |mmedrate release of 100% of the fuel. /

2. Waste Control Specxahsts is experiencing a maximum temperature of 115’4: JA
conservative value that is hrgher than the maximum temperature recorded in the region).

3. Vaporization of diesel fuel is determined by the vapor pressure in- equlllbrlum\w%llquld
diesel fuel since the diesel fuel is still well below its boiling p0|nt “Thé& amount of\gasollne
vapor produced is based on a distillation curve for standard,gasollne since the maximum
temperature (115 °F) is within the lower end of the borhngxrange for some gasoline
components. : A /

LA
,'

4. Vapor concentratrons are assumed to be with the\tower eprosrve Ilmrts,and upper Explosive
 limit. ' ' '
e /

5. The dlesel and gasolrne vapors remarn confrned ina smgle cloud and do not disperse.

8. The vapor detonates soon after release\

7. The TNT equivalent mass for the three collocated tanks is the sum of the TNT equivalent
masses for diesel and gasoline vapors
3,

Applying these assumptions and utilizing th\e gundance of/Re&IIatory/Gurde 1.91 for vapor cloud

explosions shows that the-safe-distance from thlszcluster of fuel tanks is 454 ft (Reference [2]).

This distance is S|gnrf|cant|y,less than the 4, 400 ft that exists between the cluster of tanks and

the CISF PA boundary VN

\
The calculatron"(Reference [2]) models the potentlal vapor cloud explosion that could resutt from
failure of the § OOO\gaIlon propane«tankaropane has a boiling point well below ambient
temperatures and will, completely,vaporlze as soomr as it is no longer under pressure. The model
shows that the safe dlstance from the propane~ta/nk is 1,010 ft. This distance is significantly less
than the 4 340 ft thabexnstsfbetween the propane tank and the CISF PA boundary.
As |nd|catedx|n Table NP- 12-\1 these evaluated cases bound all of the fixed diesel/gasoline
tanks and the } propane tanks~at the existing Waste Control Specialists facility. As noted

/ /preVIoust, there are three 475‘ga lon mobile diesel tanks. Applying the results from the
evaluation of the three much larger collocated tanks, the Owner-Controlled Area boundary
~’provides 660 feet of standoff distance from the Protected Area of the CISF. This is more than

\\adequate fo prowde/safe distance from an accident involving the mobile diesel tanks.

SAR Sectlon 22, has been updated to indicate that the existing Waste Control Specialists facility
has several fuel tanks used for facility operation. It has also been updated to point to new Table
2-20, “Waste Control Specialists Facility Fuel Tank Capacity and Proximity.” SAR Section 12.2.2
has been updated to provide consistent distances from the Waste Control Specialists facility fuel
tanks to the CISF Protective Area boundary. New safe distances based on the new calculation
(Reference [2]) provided for the fuel tanks at Waste Control Specialists. Finally, Reference [2]
has also been included as part of this submittal for information.

Page 57 of 109



RAIls and Responses - Public Enclosure 3 to E-54658

References:

1. Regulatory Guide 1.91, “Evaluation of EXblosions Postulated to Occur at Nearby Facilities
and Transportation Routes Near Nuclear Power Plants,” Revision 2.

2. Calculation WCS01-0212, “Fuel Tank Evaluation,” Revision 0.

Impact:

described in the response Y
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Table NP-12-4-1 Gasoline, Diesel and Propane Tank Inventory

L . Distance to CISF
1D Description Capacity (gal) PA (ft)
1 TSDF Propane Tank 1,000 . 4,950
2 MWTF Propane Tank 5,000 g4 340
3 MWTF Gasoline Tank 5,000 4|5 4,400
4 MWTF Diesel Tank (Red) 8,000 4,400
5 MWTF Diesel Tank (Green) 4,400
6 LLRW Diesel Tank 3484 y 3,025
7 TSDF Fire Pump (Diesel) 850 Lrlt:

8 LLRW Generator (Diesel) A0

9 LLRW Fire Pump (Diesel) 850

10 Security Generator (Diesel) 4, 350

11 MWTF Generator (Diesel) Z 280

12 NOC Generator (Diesel) 350

— -

o

LEGEND
LLAW PEDERAL WASTE FACILITY (FWF)
LW COMPAGT WASTE FACLITY (GWF)
RORA LNDRLL
LLIW P SECIVENTATION & EVAPORATION PONCS
LLAW CW SEDIMENTATION & EVAPORATION PONDS.

©0eeeeeR

WCS FACILITY FUEL TANKS

Tank Description Capacity(gal) Dist: to PA (ft)
#1  MWTF Propane 1000 4950
#2 MWTF Propane 5000 4340
#3  MWTF Gasoline 5000 4400
MWTF Diesel Red 8000 4400
#5  MWTF Diesel Green 500 4400
_ [#6  LLRW Diesel 3484 3025
|7 Fire Pump Diesel 850 5000
#8  LLRW Genset 1 310 2970
#9  LLRW Fire Pump 850 2750
#10 Security Genset 350 5550
#11  MWTF Genset 280 4500
#12 NOC Genset 350 4500

TX STATE HWY 176

Figure NP-12-4-1 Gasoline, Diesel and Propane Tank Locations
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22 Nearby Industrial, Transportation and Military Facilities .

The only industrial facilities located within five mile of the WCS CISF boundary are
URENCO USA, Permian Basin Materials, the Lea County landfill, a future travel stop
and Sundance Services, Inc. (Figure 2- 3). URENCO USA'is a uranium-ent ichment
facility that uses centrifuge technology to provide uranium enuchment services.
o
Waste Control Specialists operates several permitted and l1censedffac1ht1es
immediately south of the WCS CISF, including a RCRA landﬁll a/low -level
radioactive waste facility and a byproduct materials landfill~ T he WCS: Fell“:ll1t1es
include several fuel (diesel, gasoline, and propane) tanks used’for fuellng\heavy\
equ1pment and fac1llty operations. Tanks range in size from 350 gallons to'8 000~

gallons. T, hese‘tanks are za’entlf ed in Table 2§§0l L RAINP-12-4 [N \ |

. / '

Fas s

Permian Basin Materials operates a quarry and’ crushmg operation, wherein callche \/
sand and gravel are m1ned crushed and scx;_eened for comme ¢ialsales and used in

Seasi ISTINSIs a normal part of
quarry operatzons Acczdent hazards assoczatea' Vi %’g actzvztles are evaluateal
in.SAR Chapter12. |Sundance Services, Inc. prov1des mlﬁeld waste disposal services.
Sundance Services is authorlzed~by Mthe New Mexico’ E\ne‘r‘gy, Minerals and Natural
Resources Department to operate the'waste oil treating plant "and also manages
produced water, solids and dr1ll1ng muds Sundance Servrces is also authorized to
landfarm solids (Sundance, 201‘6[2‘ 30]) \\ \\ ke

A %\f-.,

[RAINP-12-3 |

’\, A ,«"\ ‘,
The Lea County (New Mexico) Mun1c1pal‘Landﬁll is located to the southwest and
across New Mex1c0H1ghway 234 fromr WCS CISF. This landfill disposes of
municipal SOlld waste, for\the Lea County Solid Waste Authority under New Mexico
Env1ronmental Department Permit Nu\mber SW-98-08(P). The landfill services Lea
County and its mun1c1pal1t1es The Lea County Municipal Landfill does not generate
or receﬁe hazardomywaste,(Lea 2016[2 16])
N : 7
Constructlon hag started ona traveLstop operated by Love's Travel Stops & Country
__Stores located at the intersection of New Mexico State nghway 18 and Hwy 176.
y -~ This. fac1l1ty,\whrch will provide fuel for highway vehicles, is located more than 3.5
/T miles from the WCS‘CISF
// ‘,./ \\ N \ \
P DD Landfarm a non-hazardous oilfield waste disposal facility that closed in August
\% N 2013 and\ls undergomg decommissioning and post-closure monitoring, is located
NG ,,\\ approx1ma;tely 4 km (2.5 miles) west of the proposed WCS CISF.

.. There are nozmlhtary facilities within a mile of the WCS CISF. The closest military
\facxlxty 1s Cannon Air Force Base is the closest at a distance of approximately 135

\ mlles /
N
\\V/
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Waste Control Specialists: Fi aczltty ‘Fuel Tank Description

Treatment Storage and Disposal Facility Propane Tank
Mixed Wbs’té’???;*ébtjﬁéﬁ t Facility Propane Tank

Mixed Waste Treatment Facility - Gasoline. Tank

Mixéd Waste Treatment Facility, Diesel Tank (Red)
Mixed Waste Treatment Facility “Diesel Tank (Green),
Low-Level Radioactive Waste Facility Diesel Tank

Treatment Storage and Disposal Facility Fire Pump (Die
Low-Level Radioactive Waste Facility. Generator (Dies ;
Low-Level Radioactive Waste:Facility. Fire Pump: (Dzesel) \
Security Generator (Diesel),

Mixed Waste Treatment Facility’ Generatozgma
Noc Gener Gror.(Diesel),

Wote. 1:-Protected Areq (PA),

Page 2-68
All Indicated Changes are in response to RAl NP-12-4
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gy e $ire iy et s g i evesiip e, 5 o

south of the proposed WC

1 This.distance is. f
v th fprq%ane'tank ane he CISF: PA boundary
\L

Oil 1ndustr_¢~ b pelines are located near the facility. 4 natural gas pipeline owned by
Energy Fi ransfer LP (previously owned by Sid Richardson Energy Services Company)
CONFUNS pamllel to Texas State Hwy 176 within an easement on Waste Control Specialists
1operty An evaluation assessing the hazards to the WCS CISF due to a pipeline leak

xan@subsequent vapor cloud explosion following the guidance of Regulatory Guide
197 determined that the distance between the pipeline and the WCS CISF is sufficient
to preclude any adverse impacts to the facility [12-7].

Page 12-9
All Indicated Changes are in response to RAI NP-12-4
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12-1

12-2

12-3

12-4

12-5

12-6

12.3  References

NRC Regulatory Guide 3.48, “Standard Format and Content for the Safety Analysis
Report for an Independent Spent Fuel Storage Installation or Monitored Retrrevable
Storage Installation (Dry Storage) ” Rev. 1. / /

American National Standards Institute, American Nuclear Somety, ANSI/ANS 57.9
1984, Design Criteria for an Independent Spent Fuel Storage Installatlon (Dry Storage

Type). : / // N N
Proposed SNM-1050, WCS Consolldated Intenm Storage Faorhty Techmcal h
Specifications, Amendment 0. o

4 AN
Emergency Response Guide 128, Emergency Response/Guldebook (2016), US\“ : *‘\\
Department of Ti ransportatzon Pzpelzne and Hazardous Maz‘erzals Safety \\ >
Administration. - ST A , "

aeog f‘

NUREG- 1567 “Standard Review Plan for Spen\t\Fuel Dry“‘Storage Facilities,”

Revision 0, U.S. Nuclear Regulatory Commlssmn Ofﬁce of Nuclear Material Safety
and Safeguards, March 2000. \ Y

NUREG-1536, “Standard Reyiew-Rlan for Spent Fuel\D;;f\ Storage Systems at a
General License Facility,” Rev1sron 1 , S, Nuclear Regulatory Commission, Office
of Nuclear Material Safety and, Safeguards July 2010. \\,\ \} |RAI NP-12-3 |

ISP Calculation “Hazard Analyskisfof Gas Pzpelme for WCS CISF,” WCS01-0211, J
Revision 0. " &7
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SAR Ch:aptler;1.3, “Cen)duét'of Operatibns"’ |
RAI NP-13-2:

Provide an operating startup plan that identifies those specific operations involving the initial
handling of radioactive material to be placed into storage. : /

/
WCS CISF SAR does not appear to include an operating startup plan »NUREG 1567 provides
guidance on the elements that should be included in an operating startup’élan The operating
startup plan should identify those specific operations involving the“initia handling oﬁadlc\)actwe
material to be placed into storage. Although procedures to be used/for normal operatldns or
during steady-state conditions would not necessarily be lncluded»fln the operating startup plan, N
the evaluation of the effectiveness of those procedures should’be élements of the operating
startup plan. For As Low As Reasonably Achievable (ALARA) considerations, as many of the
operating startup actions as feasible should be performed\durlng preoperatlonal testing (i.e.,
before sources of exposure are present).

NS

The operatlng startup plan should include the followmg elements ¢
/\\

¢ tests and confirmation of procedures andeosure times mvolvmg actual radioactive
~ sources (e.g., radiation monitoring, ‘ih=pool operatlons) N

A, \\
e direct radiation monitoring of casks\ and shleldmg for radlatlon dose rates streaming,
* and surfacé hot-spots; - \ AN A T~
\ Sy ~ e

\ A 3 i~
o verification-of effectwene\ss of heat remdval-’l‘eatures; and

. Documentatlon of results of'tests and evalué’llons

\
This |nformat|on is needed to de}ernyne compllan\ce\WIth 10 CFR 72.24(p).

Response t6- RAI\NP 13- 2// w’”‘“\%\

\ 7
ISP has incorporated a new SAR Section 13.2:4, Operating Startup Plan, describing ISP’s
commltment io |mplem\ent an operating startup plan at least 90 days prior to receipt and storage
of- canlsterlzed“spent nuclear\fuel and greater than class C (GTCC) waste at the WCS CISF.

/ ,

/ [n"addition, ISP\has added the folloyvmg new license condition (Condition 25) to the proposed
e Materials License’y N o/
Nl ,,\

The licensee shall submit a Startup Plan to the NRC no later than 90 days prior to

\ \ receipt and storabe of canisterized spent nuclear fuel and GTCC waste at the WCS
CISF / o /

/
Impact \//
SAR Sectlo{l,13.2.4 has been added as described in the response.

Material License Condition 25 has been added as described in the response.
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(10-2000)

0 OFR 72 "License No. ~ - Amendment No.

LICENSE FOR |NDEPENDENT STORAGE OF. SPENT NUCLEAR L SNM-1050 " = ©

- FUEL AND HIGH-LEVEL RADIOACTIVE WASTE 4 D°Cket or Refefence No.
' SUPPLEMENTARY SHEET R L 721050

19.  The Licensee shall obtain onS|te and offS|te |nsurance coverage in the amounts commltted to by ISP in
the ISP Ilcense appllcatlon ; .

0. The Llcensee ‘shall submit License Amendment(s) to this license to lncorporate appllcable portions of
License Renewals listed below, WIthln 120 days of the effective date of Licensé Renewal Approval for

each of the followmg _ : /,/ <A
(1)  Aging Manaqement Proqram (AMP) for NUHOMS® Svstems/\ ™

N

™

d
The Licensee shall commit to the AMPs committed to<‘\|nfthe approved\lflcense Renewal
of CoC 1004 for all NUHOMS® Spent Fuel Canlsters and storage overpacks

/'

2) AMP for NAC Systems \\ ™

The Licensee shall commit.to the AMPs: oommltted to in the approved Llcen\s\e\RenewaI
of CoC 1015 AND 1025 AND 1034 for»allvappllcable NAC Spent Fuel Canisters‘and
storage overpacks. . /:; p g RA| PLC-2 I
1. The Licensee shall submit a: Startup Plan to the NRC at least 90,days prior t4 receipt and
storage of the material |dent|f|ed in6.A, 6.B, 7.A or 7.B at'the faClllty ’

N

22. A Post-Transportation Verlf/catlon -Shall includé an é’\'/'é'c*ﬂatéZfV@'
of-the canisters that-are received at th : ' th
confinement boundary are’leak tlghz‘ a ngﬁm

e 2/ hellum ‘leak testori-100%
ccess:ble portions of the
foll : mq transport fo the site;

3. Prior to commencement of o eratlons the L|censee shal veran executed ‘confract with the
U.S. Department of Energy (DOE):or. other SNF Title Hol;d' 3 stlpulatmg that the DOE or the
other SNF Title Holder(s) is/are responsnble for fundmg;operatlons required for storing the
material identified-in 6.A, 6. B 7.A; or7.B- at the CISF- as Ilcensed by’the U. S Nuclear
Regulatory Comm|SS|on» A

N

: ‘ R NIy
24.  Prior to receipt of the materlal~-‘|dent|fledg|n’6 A‘$\6. TA
financial assurance. mstrument Tequ ;

j THO Iater than 90days priort to receij, ::;;J
C waste at the WCS CISF,

126,  This licenseis effectlve 88 yof the date of issuance shown below

g S o A o T : O O B O R P B A R e e L e bl “u...,.. T A T

T ™ S

g o N ., R - .
/:”W T N ~ ?‘\ i -

XRAINP-13-2< ] N "'~ FOR THE NUCLEAR REGULATORY COMMISSION

N b
. \_\\ ’aj Y .
N, S John McKirgan, Chief
\\\ : ,“v"‘/ / Spent Fuel Licensing Branch
NS Division of Spent Fuel Management
~ Office of Nuclear Material
Safety and Safeguards

~Date of Issuance December XX, 20XX

Attachments: Appendix A -WCS Interim Storage Facility Technical Specifications
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[3.2.4 . QOperating Startup Plan

An operatzrlg startup plarz will. be. prepared 10. lmplement the procedures necessary for,

hé plan wzll zdentljy speczf' c ,
GTt CC waste‘”to be: place__ i

Page 13-20
All Indicated Changes are in response to RAI NP-13-2
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SAR Appendix A, “NUHOMS-MP187 Cask System,”

RAI NP-A-1: ' f/\

Provide the confinement calculations (e.g:, Excel Spreadsheet), documented in l”ly/CS CISF SAR
Section A.11, in order for the NRC staff to verify that the radionuclide rnventory i WCS CISF
SAR Table A.11.1, “SNF Assembly-Activities,” an analysis with 24 spent nuclear fuel assemblies
per canister, and an analysis with 21 canlsters is bounding for all fuel, and 6TCC waste in FO—

FC-, and FF-DSCs. . - <

-

The apphcant prowded a new confinement evaluation documentgd in Section A.11 of the WES
CISF SAR to include all of the isotopes required to meet current sfandards. The radioactive N
inventory was determined using the same design basis fuel ‘assemblies that were demonstrate%
to be bounding in the Rancho Seco ISFSI FSAR, except that updated methods were used to
calculate the radionuclide inventories. { \

The bounding assembly burnup and initial enrichment combmatlons used for the original
analysis remain bounding for the radionuclide inventories regardless of the updated methods
used to generate the source term. Therefore assuming that alk21 Ganisters containing fuel
under the SNM-2510 license are loaded ‘with 24 fuel assemblles\each with the maximum
radionuclide inventory for each assembly, the\r\e'sults~bound the 21\canlsters that are actually

loaded. AN N,
° \ \ § ST \)

.
The applicant should provide the conflneme\nt c\alcu,l,atlons "(&g.,.Excel Spreadsheet) for
purposes of the staff's venﬂcatpn on the appficants conflnement évaluation.

\ 7

This information is needed t’O“dete?r\mne compllance with 10 CFR 72.104(a) and 72. 106(b).
Response to RAl NP A-1: ) / \ \

Spreadsheet “WCSOl 0502RO 0B PR.PRIETAI}Y/ Is” from the confinement evaluation has

been provided a‘s\requested /\\\/
N e
\ .
Impact: . s
/pk WM \.\\ \\ \\
/l\(lofchange asxa\result of th|s RAl
\ \
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RAI NP-A-2:

Clarify whether the computed air leakage rates shown in WCS CISF SAR Section A.11.3.3,
Appendix A, represent the allowable air leakage rate (cm®/sec) or the reference leakage rate
(ref-cmslsec)’P ,
/ d l

The appllcant used the method described in ANSI N14.5 and assumed a leakage hole length to
be the size of the weld length (3/16 inches) to compute a hole d|amete/r/of 4.7631x10™ cm for a
leakage rate of 1.0 x 10”° std-cm®/sec, as shown in SAR Section A. 11*3 3/The comp\tlted air
Ieakage rates, based on ANSI N14.5, are 4.4914 x 10, 7.5892 x 1\0 \and 2.5413%, 10 s
cm®/sec, respectively, under normal, off-normal, and acmdent}cendltlons

/ SO
The appllcant should elther revise the unit of the leakage rate from “cm/sec” to “ref-cm%/sec’ of
convert the allowable leakage rate to the reference leakage rate for clari )catlon The applicant,
should use the reference air leakage rate (medium: alr caVIty pressure:’1 atm abs; ambient
pressure: 0.01 atm abs; temperature 25°C) as the acceptance crlteno'n for/testlng as
recommended by ANSl N14.5. \/ /

This information is needed to determine compliance with 72. 24(e) g

The unit of the leakage rate is ref- cm3/sec SAR Sectlons A, AT 2/A 11.3, and A.11.3.3
have been updated to clarify that specify the éorrect unlts (ref-cmslsec)

Response to RAI NP-A 2:

Impact:

SAR Sections A. 11 1 ,5/1 2 A 11 3 and A. 11\3 3 have been revised as described in the
response. \
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CUATLD 'Conﬁnéﬁa'e'm B’oun’dary"

The conﬁnement boundary for the F O FC and FF. DSCs is documented in Sectlon
3.3.2.1 of [A.11-1]. Reference’ [A 11- 1] does not include a figure showmgfthe
confinement boundary for the FO-, FC- and FF-DSCs. However, Figure’ 7 1+ 41 of
reference [A.11-12] provides a ﬁgures that shows the component and; ‘welds that make
up the confinement boundary for the 24PT1 -DSC which is also apphcable to the FO-,
FC-, and FF-DSCs with one exception, the FO-, FC-, and FF- DSCs«do bot have a
“hehum Leak Test Plug” in the Outer Top | Cover Plate. Drawrngs for the, camsters
including the conﬁnement boundary are referenced in Sectlon"A 4.6. * ‘}\
S
The canisters will not release radioactive contents underfall normal, off—normal and
accident conditions; see Section 3.3.2 and Sectlon 8. 2/2 of [A.11-1]. However, durlng
fabrication and closure operations the conﬁnement/boundary was leak tested to 10°\_~
refistd cm®/sec in accordance with ANSI N14 SJ[A 11-2]. Therefore, for these ]
camster desrgns a non-mechanistic release is. Qostulated/based*’dn a leakage rate of
10” refistd cm*/sec. In addition, bounding evaluatlonsfm Sectlon A.7.7 are performed |
to demonstrate that the confinement boundaries for\the FO FC-, FF-DSCs do not
exceed ASME B&PV Subsection NB Article NB- 3200 (Level A allowables) during
normal conditions of transpor\tt provrde reasonable assurance that the confinement
boundary is not adversely 1mpacted by;[ransport to the WCS CISF

Y *\ ‘ \“ \ /

Section 4.3, Codes and Standards of the Technlcal Spemﬁcatlons for the Rancho Seco
ISESI[A.11- 11] crtes the apphcable ASME Code for the MP187 FO-, FC-, and FF-
DSCs. TN Ve

e ,;,.‘ | \ \,\» K
Section 3¢ 1 “DSC Integrlty,” of the Techmcal Specifications for the Rancho Seco
ISFSI/‘[A 1’1 -11] lncludes;llmltlng condrtron for operation (LCO) 3.1.1 for DSC
vacuumfpressure LCO 3f1 2 for DSC hehum leakage rate, and LCO 3.1.3 for DSC

sy

s

Page A.11-2
All Indicated Changes are in response to RAlI NP-A-2
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Al12 Potentia‘l Release .Source Term

As noted in Sectlon A.11.1 the FO- FC-, FF- DSCs, a non-mechanistic leakage rate of
ef Istd cm*/sec is postulated. The actinides and fission products for a- B&W
15x15 fuel assembly are computed using SCALE6/ORIGEN-ARP. Two rsotoplc sets

are considered, based on the design basis neutron and gamma sourges The design
basis neutron source has a burnup of 38,268 MWd/MTU, enrichmént of 3. 18% U-235,
and was discharged in 1983. The design basis gamma source has a/burnup of 34,143
MWd/MTHM, enrichment of 3.21% U-235, and was dlscharged»m 1989. Fhe two
source terms considered are decayed until June 2020, whrch\co’r/’responds fo the
placement of the first canisters at thé WCS Consolldate/él Interim Storage F\écrhty\
(WCS CISF). The reported source term in Table Afll .Iis the maximum value of the
two isotopic sets considered. The design basis radroactlve inventory for the >
confinement evaluation included in reference- [A 11-1] was determined using thes\
same bounding fuel assemblies as documented m Section 7 21 of Volume I of [A.11-
1] (See also calculation 2069-0507, Rev131on\ lncluded»m Volume IV of [A.11-1]).

\ AL /
The crud source is determined based on 140 uCr/cm Co:60 on the surfaces of the
SNF rods at the time of dlscharge [A.11-3]. The de51gn basis gamma assembly was

discharged in 1989, or 31 yeats qlge\eay until loadmg Therefore the crud source term
in Table A.11-1 is decayed 31\year§s ~s ’\\K \ N

i’age A.11-3
All Indicated Changes are in response to RAlI NP-A-2
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A ll 3 Conﬁnement Analysr

Per Sect10n A.l1.1 the FO- FC- FF DSCs a non -mechanistic leakage rate of 107
ref Ostd cm’/sec is postulated A conﬁnement analysxs is performed for normal, off-
normal, and accident condmons to detérmine the dose to an individual due/td
inhalation and mgest1on There is no credible mechanism that would produce a leak of
this magmtude through the conﬁnement boundary of the canister.” Allwelds in the -
canister shell are ‘volumetrically exammed as is the weld between. the 1nner bottom °
cover plate and the shell.” Because it is not feasible to Volumetrrcally éxaming the ™
inner top cover plate weld, this ‘weld is leak tested in accordance with th\exstated
criteria. However, no credit is taken for the presence, of the outer top cover plate,\
which is welded 1 to the canister shell witha 0.5 mch"weld that recelves 1o fewer than\
three levels of dye-penetrant testing. The reléases postulatcd in this analysrs \1; t\;,
therefore, are several orders of magnitude greater than any expected release V4

A.11.3.1 Methodology o -‘\ N / /’

//‘ " »’f’ ;/ ‘\""'\

1.

T —

o™

NN
Calculate the specific activity (Ci/em?) in the® c\aﬁlster cavity for each radioactive
isotope based on the rod breakage fractions, release fractions, isotopic inventory,
and cavity free volume: sIt 1s conservatlvely assumed tha every SNF assembly in
every canister has the same radlologrcal*source as the" de31gn basis SNF assembly.
This assumption is conservatwe because many~SNF assembhes will have less
activity than theé design bas1s source. Two sets of 1elease fractions are considered:
fuel-to-canister release fractlons ‘and, Camster to—Env1ronment release fractions.
The fuel- o= <canister release fractlons are the fraction of isotopes released from the
interior of the‘SNF rod to the 1nternal void region of the canister upon failure of
the SNF/rods The ﬁlel-to camster release fractions used in this analysis are those
speCIﬁed in NUREG ,1536 [A.11-4, Table 5-2] or NUREG-1567 [A.11-5, Table
9 2] and are summamzed n Table A, 1 l\—2 The Can1ster-to-Env1ronment release
envrronment As the rad10act1vemater1als from the SNF assembly will not be
released dnectly to the environment, there will be some release retention in the
camster The fraction of radioactive materials released from the canister to the
\\envnonment is Just1ﬁed and provided in [A.11-6, Table 3-5] and reproduced in
Table A 11-3.% These additional factors account for material that may condense,
plate out or be ﬁltered out before escaping the canister due to leakage hole size.
This accduntmg of canister retention is also documented in other NRC documents
[A.11+7, §e0t1on 7.3.8]. The two sets of release fractions are combined to create
the fuel to environment release fractions in Table A.11-4. No credit is taken for
retentlon of material released from the canister and potentially retained in the

\‘ Horlzéntal Storage Module (HSM).

2
<

/U/smg the as-tested leak rate and adjusting for normal, off-normal, and accident
conditions in the canister cavity, determine the adjusted maximum canister leak
rate for each set of conditions. The guidance of ANSIN14.5[A.11-2] is used to
calculate the adjusted leak rates. -

Page A.11-4
All Indicated Changes are in response to RAlI NP-A-2
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3. Calculate the isotope specific leak rates by multlplylng the spec1ﬁc activities by
, the seal leak rate for each condition. , ,

4. Determlne the dose to the whole body, thyrord lens of the eye skin, and other
critical organs from inhalation and immersion exposures at the controjl/led area
~ boundary. Atmospherlc dispersion factors are determmed usmg’Regulatory
Guide 1. 145.[A.11-8] and dose conversion factors are taken ﬁom EPA Guldance
Reports No. 11.[A.11-9] andNo 12 [A. 11-10]. -
, //\ \

A.11.3.2 Speciﬁc Activities for Release “ / ~N \\
yd \

Spe01ﬁc activities for reledse are computed for the camster based on SNF assembly\
activities in Table A.11-1 and normal, off-normal; and”acmdent release fractions'in .
Table A.11-4. The specific activities are based on/24 SNF design basis assemblies | per”
canister.and a cavity free volume of 5,592, 35 e . The spe01ﬁcract1v1t1es for release
are provided in Table A.11-5. The maximuin: number of fu’el assembhes in any
canister is 24 SNF assemblies; therefore, this assumptlon bounds all-of the loaded FO-

, FC- and FF-DSCs. ] g’
| SN
A1133 Leakage Rates - PNy NN
\‘. H K’::\\'_ ¥ :KM\-"'\ \ \\

TG
A leak rate in the units ref std -cm /sec correspondswto a leak of dry air at a temperature
of 25°C from a pressure of 1 atm (absolute) to'a pressure~of 0.01 atm (absolute).
Because the canister contains an atmosphere that is prlmarlly helium at various
temperatures and-pressures, the spemﬁed standard leak rate must be adjusted for the
change in gas, temperature and presgure;” "The design basis conditions for the canisters
are prov1ded il Table'8-24 of [A.11- 1*] Usmg the method from ANSIN14.5 [A.11-2]
and a leakage hole lenéth assumed to be the 51ze of the weld length (3/ 16 mches) the
hole’ dxameter is computed to be 4.761 1x10 ? cm for a leakage rate of 10 yefistd I

3 ~—
cm /sec . . eV
s e T
Based on\ANSI N14 5, the computed Ieakage rates for the three operatlng conditions
‘,r" ~ M Mﬁl’e P \w\ B . -,
i N
e [IN Ig\ormal cond1t1ondeakage rate =4.4914x10"° cm®/sec

e ’

/ o Off—normal condltlon leakage rate =7.5892x10° cm®/sec
. Acmdent“condmon leakage rate =2.5413x10" cm®/sec

N ( !
™ The 1sotope spe01ﬁc leak rates (Q; - Ci/sec) used in the exposure calculations are equal

N tothe number of canisters, multiplied by the specific activity, multiplied by the
b \\ leakage rate or:

rd
\/J

N 0, =N-5L
where: N is the number of canisters

S; is the specific activity of nuclide 7 (Ci/cm®)
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RAI NP-A-3:

Provide a rationale for the statement in WCS CISF SAR Appendix A.7, “Structural Evaluation,”
p. A.7-1, that the canister confinement boundaries are evaluated for Normal Condltlogs of
Transport (NCT) for the WCS CISF. On the basis of the rationale, also revise, as approprlate
the last paragraph of page A.7- 3 on the need for performing a bounding evaluatlon in WCS
CISF SAR Section A.7.7, “Structural Evaluation of Canister Confinement Boundary under
Normal conditions of Transport,” to demonstrate that the canister confmement\boundarles are
not adversely impdcted by transport to the WCS CISF: &/ /
The FO-, FC-, FF- Dry Shielded Canisters (DSCs) should all haveABeen certified for transport as
part of the Model NUHOMS MP-187 transportation package (Docl/t 71-9255) by meetlng the\
10 CFR Part 71.71 requirements for Normal Conditions of/Transport It is unclear why the
canister confinement boundaries need to be re- evaluated forthe so- called ‘Normal Condltronsvr
of Transport” for transport of spent nuclear fuel to the/WCS CISF site. However If the Normal
Conditions of Transport are considered to address certain handling and transfer operations
upon canister receipt at the site, specifics to these operatron%’\must befprowded and Justrfled in
the SAR for the|r appllcabrllty S ,y/

' ’ » ’ k\\ ' \\
(Note: This request applies S|mrlarly to the evaluatlons proposed»m AppendIX B, Section B.7.9,
“Structural Evaluation of 24PT1-DSC Confrger\nent~boundaw unde\r\NormaI Condltlons of
Transport,” Section C.7.8, “Structural Evaluation-of 61BT~-DSC’ Confinement Boundary under
Normal Conditions of Transport, and Sectlon\D 7.8, “StructuraI‘Evaluatr‘on/of 61BTH Type 1
DSC Confinement Boundary under NormaI\Condltrons/of Transport)>

Y
A

This information is neededt6 ¢ determme compllanée with 10 CFR 72.24(c)(3), 72.24(d)(1) and
(2) and 72.122(b)(1). )/ e i \ \ v

\ \\
The ratlonale\for evaluatmg the canrster'confrnement/boundarles for the FO-, FC-, FF- dry
shielded canisters (DS\Cs) for normal- con\ctitlons ‘oftransport (NCT) is to prowde a method to
ensure that canlsters arnvmg/at the WCS CISF-are not adversely affected during normal
transport. The evaluatrons are needed because the canister boundaries were not relied upon to-
verrfy contarnment for NCT indhe Part 71 certification of the NUHOMS® MP-187 transportation
package (Docket - 9255) The.gvaluations are intended to show that the canisters themselves
/. ggh maintain the\reqwred conflnement boundary for storage when exposed to the loads
/ generated during normal transport/ While these evaluations are the primary method that ISP
AN _proposes to verify that canlsters arriving at the WCS CISF are not adversely affected during
. ’,,normal transport, ISP is 'also proposing that an additional leak test be performed on every
”lncor\hlng canister to }ensure that confinement has not been compromised.

Response to RAI NB<A-3: »

\;N“’y

Based on_this ratlonate ISP believes that the need to evaluate canister confinement boundaries
for NGT is approprlately referenced in WCS CISF SAR Section A.7.7, “Structural Evaluation of
Canlster\Conflnement Boundary under Normal Conditions of Transport,” and this represents a
valid method 1§ demonstrate that the canister confirement boundaries are not adversely
impacted by transport to the WCS CISF.

A similar rationale applies to the 24PT1, 61BT, and 61BTH Type 1 DSCs.
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The normal handling and transfer operations upon camster receipt at the snte are described in
Section 5.1.3 of the WCS CISF SAR.

Impact:

No change as a result of this RAL.

Page 64 of 109



RAls and Responses - Public . . Enclosure 3 to E-54658

RAI NP-A-4:

Provide evaluations, as appropriate, to substantiate statements in SAR Section A 7 e
“Dlscussmn” At the bottom of page A.7-2, the SAR states :

" “The evaluation of the MP187 cask as a transfer cask is based on Revusnon 13 of
Drawing NUH-05-4001 (Cask Main Assembly) and Revision 8 of NUH 05-4003 (Cask
On-Site Transfer Arrangement), as shown in Volume [V of [A. 7/4] The\current revision
of NUH-05-4001.is Revision 15 as shown in Section 1.3.2 of [A.7; 7] There. are\no
significant deS|gn differences in the cask main assembly copfigufation between fhese
two revisions.’ : rd > e

. A ' N\

The broadbase statement of the above, “[T]here are no S|gn|f|cant differences in the cask main

assembly configuration between these two revisions,” lacks efarity for the.details through the\>

process of incorporation by reference (IBR). The detalls ‘addressed in mdtwdual revisions,
including the design criteria on loads and load combmatlons and resultmg changes in structural
performance margins, shotld be properly summarized In\the SARffor the NRC staff to evaluate

the design differences as a basis for making a safety flndlng ?/

This information is needed to determlne,c’dmpllance with 10 CFR 7\2\24(0)(3) 72.24(d)(1) and
(2) and 72.122(b)(1). {w NN

\ >

N

Response to RAI NP-A-4:

\ / S
The table below lists the changes between Revxslon 13,and Rewsnon 14 and ReVlsmn 14 and
15 of Drawing NUH- 05—4001"“‘A review of the changes shows that the changes do not affect
design criteria on Ioads and,load comblnatlons\and*’resultlng changes in structural performance
margins. SN l v A

p - § o o
S ) A

Changes between Revisidnf13)and 14 \ . \Changes between Revision 14 and 15
Revised —Amendment Appllcatlon No. 7 \\“‘ ~C}1a/nges from Revision 14

Changes from Rev;smn 13 / :___|’Title Block:
Sheet 10 of 6 ; e Changed company name to A
/ Sheet 1- TBill of MaterialBOM) ltem # 33 TRANSNUCLEAR-(No other changes)

(hardened washer) revnsed -N’@m Quantity
/ updated t0"20" from “12” (reVIS|on 13)

e Sheet 1-Note #\8 added to lter\n/# 32, 33,34
and 44 in BOM. ‘Note # 8 added “electroless
nickle plated ” \ }

Sheet 3ofé v
Sectlon Wand viéw. J/
. ReVISed‘to chamfer and provide radius details

at the\bottom end closure

SAR Section A.7.1 has been updated to clearly state that that the changes between revisions
do not affect design criteria related to loads and load combinations and do not impact structural
performance margins.
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Impact:

SAR Section A.7.1 has been revised as described in the response.’
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The MP187 cask is a multi-purpose cask designed and evaluated as a transfer cask for
use in loading HSMs under 10 CFR Part 72 [A.7-1] [A.7-4] and as a transportation
cask for off-site shlpments under the provisions of 10 CFR Part 71 [A.7-2] [A.7-7].
The evaluation of the MP187 cask as a transfer cask is based on Revision~ 1\3 of
drawing NUH-05-4001 (Cask Main Assembly) ‘and Revision 8 of NUHZ05- 4003
(Cask On-Site Transfer Arrangement) as showr in Volume IV of [A"’ 7-41. The current
rev1sron of NUH 05 4001 1s Rev1s1on 15 as shown in Sectlon 1 3/2 of [A.7- 7]

: N
zmpact structural performance margms Therefo ¢ there ‘are no si gmﬁcant desrgn\ D
differences in the cask main assembly conﬁguratron between thiese two revisions. N

4§ %\
Furthermore, as described in Chapter 3 the des1gn cnterla’for the Rancho Seco ISFSI

envelops the design criteria for the WCS CISF, exceptffor thie site- -specific seismic
criteria, which are reconciled in Section A.7.5. The efore, the 10CFR Part 72
evaluations of the MP187 cask/performed in[A.7-4] are apphcable and the current
configuration of the MP187 caskns acceptable for use asxa transfer cask at the WCS
CISF. NN N >

% , . < ~

\ '\ S 4 T*m\
Finally, bounding evaluations in ‘&Sectlon A7/7 are- performed to demonstrate that the
confinement boundaries for the FO-, FC,, ’FF-DSCS?{B\not exceed ASME B&PV
Subsection Nl’Artlcle»NB 3200 (ﬂevel A allowables) during normal conditions of
transport tofprovrde‘reasonable assuranceé ! that the confinement boundary is not
adversely 1mpacted by\transport to the WCS CISF.

E ;',J’ /j o f \\K ~”r\\‘
»’;\“\ 5 . /n“ b e 1\»’ ,,/
, R R
\\ N ,/ St 7
. \\// e g
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SAR Appendix B, “Standardized Advanced NUHOMS® System”

RAI NP-B-1: />
Revise the followmg statement in WCS CISF SAR Section B.3.3.3, “Seismic De s/lz:;/n?
“This system was designed for very high seismic regions, such as the wes/tcoast and as
such the design basis earthquake shown in Figures 2.2-1 and 2 22 of\r{aference [B.3-1]
for the AHSM easily envelops the enveloping acceleration response spectra at\the
concrete pad base and HSM center of gravity obtained by the\WCS CISF sorl structure
interaction (SSI) analysis at all frequencies as demonstrated\ln Sections B.7. 5\and B.,7.8.
Due'to the very low accelerations, the ties between the mdrvrdual modules and the shear
keys used to transfer vertlcal motlons are not requlred at the WCS CISF ? 3 N
The NRC staff notes that the AHSM arrays evaluated ify WCS CISF SAR Sect|on 7.6.4 are
markedly different from those evaluated in the AHSM'ESAR, For thexpreV|6usly approved
. AHSM, the analysis is performed for an assembly of three. AHSM modules For the analyzed
assembly, the adjacent modules are tied to each other wrth\module-to module ties to prevent
out-of-phase tipping and module-to-module separation. The analysrs indicates that, for the high
seismic region, the AHSM row assembly/W|Il~need 10 feet of space around all sides to
accommodate sliding and to facilitate retrlevabrllty of@f 24PT1- DSC Fo(the AHSMs at the
WCS CISF, where ties between the |nd|v1dual modules and shear keys are}removed the FSAR
approved AHSMs (Docket No. 72-1029) are reconflgured As such, the seismic stability
description for the AHSM must be revised conS|derlng/theMSIte specrﬂc analysis resuits
presented in SAR Section 7.6.4, “Soil Structural\lntera/ctlon of the-NUHOMS NIT Storage Pad.”

ST /
This information is needed to-determine compllanc\e with 10 CFR 72.24(c)(3), 72.24(d)(1) and

(2) and 72. 122(b)(1)(|) e \ :
Response to RAl NP B-1: / /' \\\

The statement in, WCS CISF SAR Sectlon B.3.3. 3/h€s been revised to clarify that advanced
horizontal storage module (AHSM) row asge”mblles of greater than three modules side-by-side,
and including conflgurat|0ns with modules back-to-back with this row, are bounded by the
conflguratlon inthe evaluatlon in the AHSM FSAR. Section B.3.3.3 is also revised to remove the
sentence stating: Due to the very low accelerations, the ties between the individual modules
and the shear | keys used to transfer vertical motions are not required at the WCS CISF.”
</Therefore the AHSM assembly\conflguratron and seismic accelerations as evaluated in the
AHSM FSAR remaln boundlng forthe configuration and accelerations evaluated in WCS CISF |
\SAR Section 7.6.4.
\

Impact: /s
Y Y

N N\, N
SAR‘S;eCt‘i‘or\]/ B{}?B has been revised as described in the response.

e

'
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B33 Design Criteria for Environmental Conditions and Natural Phenomena

B.3.3.1 Tornado Wind and Tornado Missiles

The de31gn basis tornado wind and tornado missiles for the Standardlz/edffgéhranced
NUHOMS® Horizontal Modular Storage System AHSM are prov1ded 1in Section 2.2.1
of reference [B.3-1] and for the NUHOMS®-MP187 cask in Sectlon 3 2 1 of Volume 1
of reference [B.3-2]. The Standardized Advanced NUHOMS ,/HOI‘IZOH a}\Modular
Storage System components are designed and conservatlveLy evaluated forithe most
severe tornado and missiles anywhere within the United Stéelttes (Reglon\I%as“‘def\ned in
NRC Regulatory Guide 1.76 [B.3-9]) while the WC%,CISg is in Region II a IGSS\ '
severe location with respect to tornado and tornadozmlssﬂes A

The AHSM protects the DSC from adverse epv1ronmental effe{ctg and is the pr1n01pal
structure exposed to tornado wind and missile loads. F urthermore all components of
the AHSM (regardless of their safety clasmﬁcatl\n) are de31gned to withstand
tornadoes and tornado-based missiles. The MP187 ¢ k'prot'ects the DSC during
transit to the Storage Pad from adverse environmental effécts such as tornado winds
and missiles. N

B.3.3.2  Water Level (Flood) Design T
The 24PT1 DSCs and AHSMs are éemgned fo eloplng de51gn basis flood,

postulated to result from natural phenomena s’specifiec L&by 10 CFR 72.122(b). The

system is evz;lgate for\ a flood helght of ,5/0, feet with a water velocity of 15 fps.

The DSCs“a: ubJecuf 10, an external | hydrostatic pressure equivalent to the 50 feet

head 9f’€v;ter The AHS'M} is evaluated for\the effects of a water current of 15 fps

1mp1ng1(1\1g on the 51des’/ of/’e submerged\)é{HSM For the flood case that submerges the

AHS{A, the inside of t ¢ AHSM will.rapidly fill with water through the AHSM vents.

gy / . «
As docume?ft‘ed 1mSect10ns 2.4.2.2a1d 3.2. 2, the WCS CISF isnotina ﬂoodplam and

is- above the»Probable Maximum Flood elevation and, therefore, will remain dry in the

o] N
Seismic Desi @
N CNG

The SCISH\’}lc criteria for the Standardized Advanced NUHOMS® Horizontal Modular
Storage System AHSM are provided in Section 2.2.3 of reference [B.3-1]. This
i
system V)gas designed for very high seismic regions, such as the west coast, and as such
. the de51gn/ba51s earthquake shown in Figures 2.2-1 and 2.2-2 of reference [B.3-1] for
cot (HSM easily envelops the enveloping acceleration response spectra at the
W concre(e pad base and HSM center of grav1ty obtained by the WCS CISF soil-structure

t@-mocﬁl)uwle seédfzztzon is negligzblé When the AHSM rowrvé‘sembly CONSIS. of,
mininuin. of three'modules szde—by—szde with shield walls ‘configurations with
additional miodules beck-to-back with this row Feniain bounded by this analystﬂ
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RAI NP-B-2:

Revise the following statement on WCS CISF SAR page B.7-3, Section B.7.1, “Discussion” and
make conforming changes to WCS CISF SAR Section B.7.8

“The cask stability evaluations in [B.7-4] use the hypothetical case of the (cask asa
1

storage component, and hence in the vertical configuration, as boundmg he horizontal

configuration in the transfer mode.”

The MP-187 in the transfer mode remains horizontal in the transfe(tra[ler As such the cask
stability and missile penetration evaluation of Section B.7.8 evaluatlon is the onIy evaluattbn\that
needs to be performed for the MP-187 transfer operation. The w /rd “alternate,” of the Section
title, which also appears throughout, should be removed f;om Séction B.7.8, “Alternate Cask: B
Stability and Missile Penetration Evaluation of the MP187 Cask On-Site Transfer Configuration,

/"; /

This information is needed to determine compllance with 10 CFR 72/24(0)(3) 72.24(d)(1) and
(2) and 72.122(b)(1). O

Response to RAI NP-B-2:

The statement on Revision 2 of WCS O/lé;A\R“page B.7-3, Sectlon B,;7 1, “Discussion” has
been revised {o read: \

“The cask stability evaluations in [B, 7}\4] conS|derkthe MP187~cask in the transfer
horizontal configuration, the only conflg ratioft for'the MP18%ask >

The word “alternate” has been removed from Sectloﬁ/s B.7.3 and B.7.8.

/
Impact: / /

The SAR Sectlons .B.7.1,B.7.3] and B: 7«8 haxg&eeyrewsed as described in the response.
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B.7.1 Discussion

As discussed in Chapter 1, the 24PT1 DSCs, currently stored inside AHSMs at the San
Onofre Nuclear Generating Station (SONGS) ISFSI, will be transported to*the WCS
CISF utilizing the NUHOMS®-MP187 Transportation Cask. The canlste{s and the
AHSM are Standardized Advanced NUHOMS® System components/for the storage of
SNF under NRC Certificate of Compliance No. 1029 [B.7-6] and-are décrlbed in
Chapter 1 of [B.7-1]. The MP187 transportation cask is hcensed/der NRC

A

Certificate of Compliance (CoC) No. 9255 [B.7-3]. /
L/
At the WCS CISF, the canisters will be stored inside newiy fabrlcated AHSMS\
utilizing the MP187 cask for on-site transfer operatlons “The MP187 cask is a multi:
purpose cask licensed as an on-site transfer cask [B 7+ 2] under 10 CFR Part 72 A -\\b
described in [B.7-4]. Yy \/
/ (‘:r‘f OIS

As described in [B.7-1] the canister and thé\AHSM utilize the. ®/§197 transfer cask for
on-site transfer operations. The OS197 transfer- casl\E\l Jllleensed under CoC No. 1004
and is described in the Standardized NUHOMS®" UFSAR [B 7-7]. This appendix
reconciles the design basis analyses of the 24PT1 DSC in'the OS197 transfer cask
(that will not be used at the WCS CIS*F»)\tQJustlfy use e\f\the\l\/[Pl 87 cask for transfer
of the 24PT1 DSC at the WCS CISF- . N

The desrgn basis seismic criteria for the car};ster and AHSM 51gn1ﬁcantly exceed the

seismic criteria for the WCS CISF\(see Figure-B.7-2)>Hepce, no reconciliation for

seismic loads for thé canlster and AHSM neéd to be performed in this appendix.
N

The qual/rﬁcatron of the MP187 cask\for use as the on- -site transfer cask at WCS CISF

szder the MP ; cask in.the transfer horzzontal
A ,@n;jﬁ; he MP187 cask|

F mally,\a boundlng/evaluatlon In Sectlon B.7.9 is performed to demonstrate that the
/” ‘con 1nemeﬁt\bou<rldar1es for the 24PT1-DSC does not exceed ASME B&PV
e —*qu\sectlon NB-Article NB-3200 (Level A allowables) during normal conditions of
transport tc prov1de reasonable assurance that the confinement boundary is not
adversely 1mpacted by transport to the WCS CISF.
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B.7.3 Structural Evaluation of MP187 Transfer Cask with Canister (Transfer Configuration
at WCS CISF)

This section reconciles the use of the MP187 cask for transfer of the camster at the
WCS CISF. This section also evaluates the 24PT1 DSC as a payload in El;c,»MP187

cask.

B.7.3.1 Evaluation of MP187 Cask Loaded with a Canister // .
The 10 CFR Part 71 evaluation of the canister in the MP1 87 cask is contalned\rp
Appendix A of the NUHOMS®-MP187 Multl-Purpose T ransportatlon Package Safety
Analysis Report (SAR) [B.7-5]. This section presents the/evaluatlon of the cam‘ste“r\ug\
the MP187 cask for transfer operations under IOCFR Part 72. As in the 10 CFR Part
71 evaluations in Appendix A of [B.7-5], the evaluatlon presepted herein is based on.
the design similarities between the FO- and\F C- <]\)SCS and the}4PT1 DSC.
As shown in Table A2.1-1 of [B.7-5], reproduced Affere as T, le B.7- 1, the 24PT1 DSC
in [B.7-1] is the same as the FO DSC in [B.7-4] \”except thiat the 24PT1 DSC has a
modified spacer disc spacing and 1 support rod conﬁguraﬂ%n Sections A2.6.11.A and
A2.6.11.B of [B.7-5] addressed these differences and concluded that the FO- and FC-
DSCs configuration bounds the 24PT1 DS(’}»conﬁguratlon\

Table A2.2-1 of [B.7-5], repro ' blet 2-~shows that the 24PT1 DSC
weight, center of gravity (cg) andxwerght mboment of 1nert1a (MOI) are bounded by
those of the FOQzFC-;.and FF- DSCS \‘Aéf sho@vn in this table the 24PT1 DSC weight

i ween thp weight of the»heav1est DSC (the FC- DSC with a weight of
81,120 lbs) and the llghtest DSC (the‘\FF DSC with a weight of 74,900 1bs). This
ensures’ that/ he effect {(zaf the lighter camster (increasing g-loads during postulated .
drop)-and a heavier ca 1Wstresse5xfor non-drop loading conditions) envelop

the24PTI DSC. / & el

e

The total\welght of the loaded MP187 cask (on-site transfer configuration) ranges
from 239, 700 lb§(w1th FC- DSC) to 233,500 Ibs (with FF- DSC). This range bounds
s /mthe totaLwelght\gf 237 200 lbs (with 24PT1 DSC). Thus, the MP187 cask loaded with
P aFO<x andxF C-DSC configuratlon bounds the MP187 loaded with a 24PT1 DSC
conﬁguratlon [B.7-5; Ta,ble A2.2-2].

Section B.7.8 épresents anevaluation of the MP187 cask in the transfer configuration at

the WCS CISF.
/

Based on the evaluation above, the structural evaluation of the MP187 cask
documen{ed in [B.7-4] for the MP187 cask loaded with the FO- and FC- DSCs is
' z{)p}cable to the MP187 cask loaded with a 24PT DSC.
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\\ gravity/of th'e configuration is directly over the configuration's edge (tip-over angle).
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B.7.8 Cask Stability and Missile Penetration Evaluation of the MP187 Cask (On-Site

B.7.8.1

B.7.8.2 Materlal Propertles"‘ . L
N

A /7

Transfer Configuration)

This section presents Ezj structural evaluation of the MP187 cask for tornado, seismic,
and missile impact loads. The evaluation encompasses stability, stress,,,a’fld missile
penetration effects, as applicable. P /m

/
The following evaluation considers the MP187 cask loaded with an. FO C-, FF-
DSC. The MP187 cask with 24PT1 DSC configuration is bounded b\y\th 187
cask with an FO-, FC-, or FF-DSC (Section B.7.3). N {\/
s

Assumptions 4

fl

1. The gust factor, G, value for wind loadmg of 0/85 is taker}/ from Section 6.5. 8“1‘ Q/

ASCE 7-05 standard [B.7-8]. e <" /

N

2. The stability calculations use a weight of i the\MP187 cask with transfer skid and
transfer trailer of W, =270 kips. Per Table B\7 6 the inimum weight of the
loaded cask for the analyzerQ configurations is 221 98\k1ps The weight for the
MP187 cask transfer trailér is40. Kips, and for the transfer skid is 21 kips.
Therefore, the total welght of* th\gask*wr’gn\transfer trallef\an\d skid is expected to
be at minimum 221. 98+40+21\— 282-98 klpS‘“ Thus assuming a minimum weight

of 270 kips to calculate the res1st1ng morment is coiiseryative.
/ e

[ 5 S, b0

3. The MP187 transfer trailer lexr\rgth W1dth /and helght dlmensmns are 264 inches,
10.5 feet an/c/iiz\inches respectl\Vely The length, width, and height of the transfer
sklclif are 186 inches,-10.5 feet, and, 15 inches, respectively (refer to Figure B.7-3).
Thése dimensions are representatlve dlmenswns for NUHOMS® Systems’
transfer equipment.

L e
\'\//

—-Material preper’nes of the cask outer shell, top cover plate, and ram access cover plate

_at 400\?F are taken from [B.7-5]. The material properties for the analyzed components

are sumnglzed in Table B.7-7.
“ ,?\‘\ c :>
Design Criteria “

For stabilitf?"analyses, the permissible angle of rotation is considered to be equal to one
third of the-critical angle of rotation — i.e. the angle of tilt at which the center of

' é\freS}allowables are based on ASME Code, Section III, Division 1, Appendix F,
[B,7<9

For missile penetration analyses, the required material thickness is calculated using
Nelms' formula from [B.7-10] and the Ballistic Research Laboratory methodology
contained in [B.7-11].

Page B.7-11
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RAI NP-B-3:

Provide additional information for the WCS CISF SAR Section B.7.4, “Structural Analysis of
AHSM with a Canister,” seismic reconciliation analysis of the AHSM configured for’ WCS CISF.
As a further clarification, also revise the last paragraph on page B.7-7, which statesx [T]he
stress qualification for AHSM ties and concrete keys is provided in Table 3.3~ 21 of [B.7-1]

The IBR evaluation of the AHSM uses the component design basis stress analysns results in
UFSAR, Revision 6. The 1.5 g horizontal and 1.0 g vertical peak ground acceleratlons\used are
significantly higher than those of SAR Section 7.6.4, “Soil Structural Thtefaction of the NUHOMS
NTS Storage Pad,” which considers the design changes of removm the module-to- moduIe ties
and shear keys from the analyzed AHSM configuration. As suth; the IBR stress results must
clearly be delineated to address both the loading conditions and corresponding structural <
margins of safety for the AHSM storage system componentsz ,

//’ _, /\>
This information is needed to determine compliance with- 10 CFR 72:24(c)(3), 72.24(d)(1) and
(2) and 72.122(b)(2)(i). )

Response to RAI NP-B-3:"

The incorporated by reference (IBR) eVaTuatlon of-the advanced horrzontal storage module
(AHSM) uses the component design baSIS st\r\e‘ss anaT)TSIS results lnthe AHSM UFSAR,
Revision 6. The 1.5 g horizontal and 1.0 g vertlcal peaKground acceleratlons used are
significantly higher than those of the WCS\CISF SAR Sectron 7. 6 4 Sonl Structural Interaction
of the NUHOMS NTS Storage Pad.” Hence\desngn,of thé AHSM*WIth a canister has significant
margin and no reconciliation for-seismic loads needs,to be performed for these components in
this configuration. SAR Sec’uon 7.6:4 does not\conSIder the design change of removing the
module-to-module tres arid shear keys from the\analyzed AHSM configuration; refer to the
response to RAI, NP-BZ1 wherein )the/ statement “Due to the very low accelerations, the ties
between the J/ndlvrdual modules and the shear keys used to transfer vertical motions are not
required at the WCS CISF” has beéntemoved As\dlscussed in WCS CISF SAR Section 7.6.4.3
and shown in Flgures\33 through -7-35, Section,7.6.4 considers a simplified, lumped-mass
model of an AHSM\ oW assembly, for which module-to-module ties and shear keys are below
the level-of detail necessary for the analysis. As such, the structural margins of safety for the
AHSM storag\e””system\c":om;\)”onents are adequately delineated in the IBR evaluation to Section
B/?, 4’5fthe\W\C\)S CISF SAR. The loading conditions are adequately delineated in the IBR
- evaluation to Sectlon\B 7.5. Addltlonally, no revision is required for the last paragraph on page
B.7-7, which states “[T]he stress quallflcatlon for AHSM ties and concrete keys is provided in
ﬁble 3.3-21 of [B. 7 1] % as the design function of these components is retained.

Impact:

No c’hange as a result of this RAL.

, ‘7‘//
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SAR Appendix C, “Standardized NUHOMS®-61BT System”

RAI NP-C-1: />

Replace the acronym “PWR” to read “BWR” in WCS CISF SAR Section C.3. 42 bynoting that
the NUHOMS-61BT1 storage system is designed for storing the BWR FAs,~ =

This information is needed to determine compliance with 10 CFR 72. ;4(0)(3) and 72\24(d)(1)
and (2). Lo

Response to RAI NP-C-1:; / /

The typos in Sections C.3.4.2 and D.3.4.2 of the WCS CISF SAR have been corrected to
replace the acronym “PWR” with “BWR,” as the NUHOMS®/-61 BT and I>IUHOMS® -61BTH
Type 1 canisters are both designed for storing BWR fuel ‘dssemblies, not PWR fuel assemblies.

SAR Sections C.3.4.2 and D.3.4.2 have been revised as describéd‘in the response.

Impact:
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C34 Safety Protection Systems

The safety protection systems of the NUHOMS® 61BT System are discussed in
Section K.2.3 of the “Standardized NUHOMS® Horizontal Modular Storage System
Safety Analysis Report” [C.3-1]. yd

gy
C3.4.1 General ' A /
o
The NUHOMS®-61BT System is designed for safe conﬁnemeht durmg dry storage of
SFAs. The components, structures, and equipment that are\de51gned to as\s\ure\that this
safety objectlve is met are summarized in Table C.3-2./The Key elements of\{he B
NUHOMS®-61BT System and its operation at the WfZS CISF that require spe01al \
design consideration are: /1_ f,,/ «

-

1. Minimizing the contamination of the DSC\“ex/tferior. ya /
N

2. The double closure seal welds on the DS&shell@fém a pressure retaining
confinement boundary and to maintain a helium atmosphere

3. Minimizing personnel radratlon exposure during D'S'C\transfer operations.
4. Design of the cask and DS{Z for postulated‘acmdents \\\/

e

5. Design of the HSM pass1ve\vent11at10/r,1 system for effectlve decay heat removal to
ensure the 1ntegr1ty of the fuel\claddmg v T

i
6. D651gn of the DSC bagsket assembly\o ensure subcriticality. RAI NP-C-2
C3.42 Structural a /} / \\ ‘

m«.M

'The {mmpal des}gn c’_r/lt_e_rla for the® DSC\s are presented in Sectlons K 2 2.5. ] K 3. 1. 2
and K.2, é 2'of the “Standardlzed~NUHOMS® Horizontal Modular Storage System
Safety Analy51s Report” [C.3-1]. The DSCs are designed to store intact and failed
- WRJF As with or'without channels. The fuel cladding integrity is assured by limiting ]

“fuel claddmg temperature and maintaining a nonoxidizing environment in the DSC
cav1ty \k \3
The pr1n01pal des1gn criteria for the MP197HB cask are presented in Section 3.2.5.3 of
the ‘NUHIQMS -MP197 Transportation Package Safety Analysis Report” [C.3-10].
The cask s wdfé{mgned to transfer the loaded DSCs to the HSM.

,’f

\I’he 1SM relies on natural convection through the air space in the HSM to cool the
DSC. This passive convective ventilation system is driven by the pressure difference
due to the stack effect (AP;) provided by the height difference between the bottom of
the DSC and the HSM air outlet. This pressure difference is greater than the flow
pressure drop (APy) at the design air inlet and outlet temperatures.
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D.3.4 Safety Protection Systems

The safety protection systems of the NUHOMS® 61BTH Type 1 System are discussed
in Section T.2.3 of the “Standardized NUHOMS® Horizontal Modular Storage System
Safety Analysis Report” [D.3-1].

D.3.4.1 General

f
The NUHOMS®-61BTH Type 1 System is designed for safe conﬁnement during dry

7 N Y
storage of SFAs. The components, structures, and equlpment that are designed to
assure that this safety Ob_]CCthC is met are summarized-in'\Table D.3-2. The key \
elements of the NUHOMS®-61BTH Type 1 Systemé/ndflts operation at the WC
CISF that require special design consideration are? ; \

O

1. Mlnlmlzmg the contamination of the DSC eé ior. /\

2. The double closure seal welds on the DSC\shell to /form ‘a pressure retaining

confinement boundary and to maintain a hehum atrnosphere
\\ \

N
3. Minimizing personnel radratlon&exposure durmg DSC transfer operations.
G \

N
4. Design of the cask and DSC f&?ostulated‘acmdents \ >

5. Design of the HSM passwe\ventllatlon system~f0r effectlve decay heat removal to
ensure the 1ntegr1ty of the fuel\claddmg T~

6. Design of the” DSC basket assemblyxto ensure subcriticality.
/, : 3 : \
D342  Strugtra)” ) Ny \ \

The /. P Y
e prm(npal design orlterla for the' DSEs are presented in Section T.2.5 of the
“Standardlzed NUI/-IOMS "Hotizontal Modular Storage System Safety Analysis

. Report” [D 3- 1] ~The DSCs are designed to store intact and failed BWR [FAs with or
w1thout channels \The fuel cladding integrity is assured by 11m1t1ng fuel cladding

/ temperature and\mamtammg a nonox1d121ng environment in the DSC cavity.

The pr1n01pal deSIgn orlterla for the MP197HB cask are presented in Section 3.2.5.3 of

the “NUHOMS® -MP197 Transportation Package Safety Analysis Report” [D.3-10].

. \\\ The cask i de51gned to transfer the loaded DSCs to the HSM.

\D3 3, ThermalA ‘

. The‘HSM relies on natural convection through the air space in the HSM to cool the
SC/ This passive convective ventilation system is driven by the pressure difference
dué to the stack effect (APS) provided by the height difference between the bottom of
the DSC and the HSM air outlet. This pressure difference is greater than the flow
pressure drop (APy) at the design air inlet and outlet temperatures.

Page D.3-7
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RAI NP-C-2:

Confirm that the IBR citation, “Section K.2.3.2,” is accurately identified in WCS CISE.SAR
Section C.3.4.2, “Structural,” for presenting the principal design criteria for evaluatifig the DSC
confinement structural performance. If it is not the correct citation, please providé appropriate
IBR citation(s) to facilitate the staff review of the principal design criteria. N

Section K.2.3.2 of the Standardized NUHOMS FSAR appears to address ihé ébnfinement
barrier leak testing only and there is no discussion regarding the conflnement bounda»

structural design criteria.
Pl

This information is needed to determine compliance with 10 CFB,72 .24(c)(3) and 72. 24(d (1);
and (2). N

Response to RAI NP-C-2: < />
0342m

As noted in the RAI the citation provided in SAR Sectlon mcomplete only stating that
the NUHOMS®-61BT DSC provides a leak-tight conﬂnement SAR Section C.3.4.2 has been
updated to include references to Section K.2.2.5.1, "NUHOMS®—61 BT DSC Structure Design
Criteria and K.3.1.2 Design Criteria.” Sectlon K.3.1.2 includes subsectlons K.3.1.2.1, “DSC
Confinement Boundary and K.3.1.2.3 ASME - Code-Exception for the 61BT DSC,” providing
complete incorporation by reference (IBR) CItatlons forthe DSC confinement structural

performance. S~ \ NS

hds been r Vlsed as descrlbed in the response.
S /

,// s

'

Impact:

SAR Section C.3.4.

p -/

4
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C34 Safety Protection Systems

The safety protection systems of the NUHOMS®-61BT System are discussed in
Section K.2.3 of the “Standardized NUHOMS® Horizontal Modular Storage System

Safety Analysis Report” [C.3-1]. / /

The NUHOMS®-61BT System is designed for safe conﬁnement durmg dry\storage of

C34.1 General

safety objective is met are summarlzed in Table C.3 2 AT he l\éy elements o‘fsthe
NUHOMS®-61BT System and its operation at the WCS (CISF that requlre spemal\
design consideration are: / /, \>

1. Minimizing the contamination of the DSC exterlor
e Ve /

2. The double closure seal welds on the DS&shell\t\o/form«a pressure retaining
confinement boundary and to maintain a helium atmosphere.

3. Minimizing personnel radiﬁi‘onexposure during DSC transfer operations.
AN

4. Design of the cask and DSC for postulated“acmdents \\v>

‘\\‘\

5. Design of the HSM passive Ventllatlonfsystem‘rfor effectlve decay heat removal to

ensure the 1ntegr1ty of the fuel, claddlng 7
o \ s

6. Desrgn of thé DSC basket assemblyxtio ensure subcriticality. RAI NP-C-2

C.3.42 Structural/

P Safety Analysrs Report” [C3- 1] The DSCs are designed to store intact and failed
// B BWRxFAs w1th or“w\l\thout channels. The fuel cladding integrity is assured by limiting I
“"fuel claddlng temperature and maintaining a nonoxidizing environment in the DSC

f cav1ty \ s
RENCA] . NN N

The prlnélpal\deagn criteria for the MP197HB cask are presented in Section 3.2.5.3 of
the “NUHOMS®-MP197 Transportation Package Safety Analysis Report” [C.3-10].
The cask j 1s desrgned to transfer the loaded DSCs to the HSM.

C. 3;43 \Thermal /
\/

The [SM relies on natural convection through the air space in the HSM to cool the
DSC. This passive convective ventilation system is driven by the pressure difference
due to the stack effect (APs) provided by the height difference between the bottom of
the DSC and the HSM air outlet. This pressure difference is greater than the flow
pressure drop (APy) at the design air inlet and outlet temperatures.
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RAI NP-C-3:

With respect to the WCS CISF SAR Section C.7.7.3.1, Incorporated By Reference (IBR) use of
the two FSARs (Rancho Seco, Revision 4 and TN Document NUH-003, Revision 14) 1o
evaluate the MP197HB drop acmdent provide an IBR list of the SAR sections, subsections, and
paragraphs for identifying the specific analysis attributes and results to facrlltate thé staff safety
review. In addition to Section C.7.7.3.1, “Loads,” the list should also cover/as approprrate other
subject areas, including Section C.7.7. 3 2, “Finite Element Analysis Models /Sectlon C.7.7.3.3,
“Boundary Conditions,” and Section C.7.7.3.4, “Stress Analysis Metho\c&aflogy

The proposed use of the two previously approved SARs covers- rn(u/ltlple transfer cask\modelg,
including MP 187, 08187, 0S197, OS197L, and OS197H. It.i |s unclear how the DSC 61BT was
evaluated against the previously approved transfer cask model(s) A detailed IBR list of
information is needed to facilitate the staff review of the MP A97HB for transfer operation drop-_;

accidents. A

This information is needed to determine compliance witt-10 6@22.24(0)(3), 72.24(d)(1) and

(2) and 72.122(b)(1).

Response to RAl NP-C-3: A

WCS CISF Section C.7.7.3.1 uses the two%@ARs (Rancho Seco, Rev13|0r}4 Reference
[C.7-12], and TN Document NUH-003, Rev13|on 14, Referen?e [C.7-13]).s0lely to justify that 75g
load magnitude remains bounding for the MP197HB }:ask desngn in th/e cask accident drop
evaluations. The conclusion that 75g static load rep’oalns"hlghly conseérvative for the MP197HB
design is derived only from-tfi€-comparison of key design parameters of the MP197HB cask and
casks already approved/for,that load magnitude.

These two IBRs/ar”ef not used to eval/uate MP197HB drop accidents. The boundary conditions,
finite element model, stress analysrs methodology\and stress criteria presented in these two
IBRs should not be\sonSIdered as a"baSIs forthe MPA 97HB design approval. The Section C.7.7
information is based entrrelﬂ)n Reference [1] (Enclosure 1) performed specifically for 61BT
DSC and MP197HB cask system transfer operatrons in WCS facility.

WC@AR\Sectron C.7:3 reconciles MP197HB and OS197 cask designs and reviews the
ge/gmetrrc parameters of } the- MP197HB and OS197 casks that may affect the 61 BT DSC
'stfuctural analyses. Reference [1]\reconclles the design differences. The major design
/parameters are: cask cavrty infier dlameter cask rail locations, cask rail width, and cask rail
thickness. Transport and transfer of the 61BT DSC in the MP197HB cask requires the use of a

o sleeve installed inside the MP197HB cask. Section C.7.5 compares the interface dimensions for

the\MP197HB cask with/an internal spacer sleeve and for the OS197 transfer cask and
determines that they a/re identical.

In cons\eque\r}ce stress analyses of the 61BT DSC transferred in the OS197 cask, documented
in Referepce [07 13] Appendix K, remain applicable for 61BT DSC when it is transferred in
MP197HE>cask Specific IBR information to individual Appendix K sections is provided in WCS
CISF SAR Section 7.7.
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\
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References:

1. TN Calculation WCS01-0201, “NUHOMS® MP197HB Cask Structural Qualification for
Accident Conditions.” ;

Impact:
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| &

__Table C.7-9
MP197HB, MP187 and /05197 Casks — Comparison of Basic Design
Parameter
//?\

Parameter MPI197HB Cask | MP187 Cask | OS197 Cask
Outer Shell Thickness (i) 2.75 249 | 7 150
Inner Shell Thickness (in) 1.25 125 /% NG N 0.50
Bottom End Closure Thickness (in) 6.50 8.000 /| "\ 200
Top Lid Thickness (in) 4.50 650 525N
Lead Gamma Shield Thickness (in) 3.00 400 3.56N N\
Cask Body Outer Diameter (ir) 84.50 2 7 8350 . 7912 N\
Cask Cavity Diameter (i) 7050 (K 68007 68.00
Overall Length of Cask Body (in) 21025 N[ 3\ 20150 207.20
Overall Length of Outer Shell (in) 190.25 N 183750 183.35
Overall Length of Inner Shell (in) /18525 \\1{/3\75\ 191.25
Overall Length of Lead (in) 19450~ 18244 N\ 189.25
Cavity Length (in) 19925 [T 187,00 196.75
Cask Weight (Dry, Empty) (kips) \163.31 /) l158. 111.25
Cask Loaded (Dry, Loaded)(kips).. 5190 / 204.37

2T

K

Page C.7-50
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RAI NP-C-4:

In WCS CISF SAR Figure C.7-21, “Top End Drop Buckling,” revise the erroneous absmssa
labeling, “Time,” to read, “Deceleration (g),” as appropriate to recognize that the cahister end
drop buckling capability is tracked against the load, in lieu of time lncrement

This information is necessary to assure compliance with 10 CFR 72. 24(’?}(3) and\72 24(d)(1)
and (2). ‘

Response to RAlI NP-C-4:

As described in Section C.7.7.3.5 of WCS CISF SAR, Figure c 7 21 represents the buc‘ ~I|ng
deformation at the buckling location for the top end drop. The plot at the bottom of Figure C.7- 21
was for information only, based on the ANSYS contour plot at'the top this.Figure. The plot has
been taken out to avoid confusion, and the words * and radlal dlsplacement scurve” under Section
C.7.7.3.5 on Page C.7-26 have been removed.

N

SAR Figure C.7-21 and Section C.7.7.3, 5’have been revnsed aS‘\descrlbed in the response.

Impact:
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For the plastic analysis methodology, stress path evaluation in ANSY'S brings the
information about average stress intensity across the path, Py, as well as maximum
stress intensity at the path surface, labeled as Py + Pg. Conservatively no distinction
is made between paths located at gross or local discontinuities and areas remote from
these discontinuities and all path averaged stresses (including general prlmary stress
intensities, Py, and local primary stress intensities, Py) are clasmﬁo{d’énd»reported as
P stresses and assessed against the Py stress allowable. /

Table C.7-10 lists the maximum values of reported results for tyl)e su\i} \\load while
Table C.7-11 lists the maximum values of reported res/}ts fo,r/both the t\ép and\bottom
end drop load. Vi / b

The extent of lead slump in the MP197HB cask, 1s/:1ssessed only for the vertical end

drop scenario. The side drop 1nduces only neghglbl'g amounts of\§lump in the lead \/ g

shielding.

C.7.7.3.5 Summary of Results

The maximum stress intensity and the deformation plQEs for the 75g side drop are
shown in Fi igure C.7-15 and F“1gure G~7 16 respectwely As shown in Table C.7-10 all

The maximum stress intensity for t}le 75¢g toh ’and m~e%d drop are shown in
Figure C.7-19 and Figure C.7-20 \respectLvely ‘As she own in"Table C.7-11 all stresses

are within allowable*llr{uts for both the top and bottom end drop load.
/ PR N

The bucklmg aﬁfaﬁl;stsxreveals commenoement of buckling for the inner shell at 230g
loads for both the botto‘m e%nd top end drops The buckling load for the MP197HB cask
is well ab’ove the ASME Code requ1red\3/2\><75 g =112.5g load. An illustration of the
top end -drop bucklirg. defonnatlonwatthébuckllng location is presented in
Flgurexg 7= 21\/ / T —
W""““‘At\JSg there{s aqead slump of 0.545 inches and 0.543 inches for the bottom and top
wmend drops respectlvely

A

/C 7.7.4 MP?§7HB Cask Stabg}fy and Missile Penetration Analyses

\

\
The MP197HB cask loaded with the 61BT or 61BTH DSCs is evaluated in this
section for; the effects of demgn basis tornado (DBT) wind pressure, tornado-generated
missile impagt, and seismic loads.

C.7. \41 Assun‘{/,;tlo{s

fhe gust factor, G, value for wind loading of 0.85 is taken from Section 6.5.8.1 of
ASCE 7-05 standard [C.7-3].

Page C.7-26
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-, 0550
.133829
322673
511516
70036
.889204
1.07805
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SAR Appendix D, “Standardized NUHOMS®-61BTH Type 1 System”
RAI NP-D-1:

Provide the calculation package(s) from which the summary discussions can be assessed and
reviewed by the staff for the evaluation discussed in WCS CISF SAR Sectlon D.a. 3 “Seismic .
Reconciliation of the Canister HSM Model 102, MP197 Cask.” .

The WCS CISF SAR summary discussion lacks clarity in a number of: areas essentlal for
assessing the applicability of analysis assumptions and results. Eor e;(‘ample WCS G CISF\S\AR
Section D.7.3.1.3 states: “[T]he forces and moments for each HSM,subcomponent (roofslab, N
walls, floor slab) are determined for the WCS CISF spectra obtalned from the SSI analysns and
then compared to their respective capacities, calculated as. descrrbed in Section 8.1.1.5.E of >
[D.7-2]. The comparison is shown in Table D.7-1.” I’ s/unclear whether thé-noted SSI analysis is
related to the site-specific analysis of SAR Section 76.4, where no HSM concrete
subcomponents are explicitly modeled for extracting shear forces and endlng moments for
developing the data reported in Table D.7-1. : ; /

S
This information is needed to determine compllance with 10 CFR 72x24(c)(3) 72.24(d)(1) and
(2) and 72.122(b)(2)(i). ; ‘

Response to RAI NP-D-1:

The followings are the design basis calculatic
CISF SAR Section D.7.3: :

e TN Amerrcas/LLC Calcutgtron WCS01-0 58, Rev. 0, “Evaluation of HSM 80/102
Modules forWWGS SSI Loadlng " \
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ondltlons
ev. 0, “FO, FC, FF, 61BT, and 61BTH

Structural quallflcatlon/for Normal/@fLNorm l

\7
e TN Americas PLC Calcur’tTaﬁ‘Wcsm\o,zoz,

Type 1 DSC\Selsmrc’Reconcmatron

Py

/Contents-from WCSO1 0208\are summarized in UFSAR Section D.7.3.1 for the HSM Model 80
and/ Model 102.; Slmrlarly, cont\hts from WCS01-0202 are summarized in UFSAR Section

D 7.3.2 for the MP197HB Cask as)@n -Site Transfer Cask, and contents from WCS01-0202 are
summarized in Sectlon\D 7.3.3 for the 61BTH Type 1 DSC.

Y - Impact:

No_change as a redult,f this RAI,
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RAI NP-D-2:

Clarify the use of “stress ratio,” cited in WCS CISF SAR Section D.7.3.1.5.2, “Evaluation of Heat
Shield,” for presenting the Heat Shield stud evaluation methodology and results /To "facilitate

NRC staff review, also provide calculation package(s) to substantiate the interaction-fatio safety
margins determination.

The NRC staff notes that the “interaction ratio” evaluation is generally reqwred of 't g stud

embedment strength qualification, when the studs are subject to concurrent axials, bend\lng and
shear stresses. The use of stress in lieu of interaction ratios suggests that the combined-effects
of axial, bending, and shear stresses may not have been con3|dered for evaluating the;" ~*
structural adequacy of the studs. The stress ratio criterion alone /ls/msuffrcnent and is also.*
deviated from that of Section 8.1.1.7 of the FSAR, Revrsmn 14 ~0f Docket No. 1004.

“ /

This information is needed to determine compliance WIth 10 CFR 72. 24(0)(3) 72.24(d)(1) and
(2) and 72.122(b)(2)(i). ,

Response to RAlI NP-D-2:

The WCS CISF SAR Section D.7.3.1.5.2fhas been modified to be conS|stent with the
description of Section 8.1.1.7 of the Dotket.Nuriber_1004 FSAR, Revision 14, and to accurately
represent the results documented in the\substantratlng catculatlon

The results summarized in Section D.7.3.1v.5.2 are taken from TN calculatlon WCS-0208 [1].
Section 8.6.5 of this document, covering heat shleldﬁesrgn qualification, is provided as
Enclosure X of this RAI transmlttal In the Enclosufe document, the text substantiating results
reported in Section D, 7/5 1,5.20s hlghllghted \

References: p //,/ :) \<\

1. TN Calculatlon “Evaluatlon of HSM-80/102 Modufes for WCS SSI Loading,” WCS01-0208
Rev. 0, pages 55 -58. r

Impact:

/WCS”;C’I‘SFQSAR Section D,7:3x.5.2 has been revised as described in the response.
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D.7.3.1.5 Evaluation of Miscellaneous Components
D.7.3.1.5.1  Evaluation of the DSC Axial Retainer

The evaluation of the DSC axial retainer is described in Section 8.2.3. 2(C)(111) of [D.7-
2]. The seismic load on the retainer is calculated below for the WCS’CISF site-
specific seismic loading.

pr—

The maximum shear and bending stresses 1<n ’the<DSC axial retam/er are 19.8 ksiand ~
25 8 ksi, respectlvely The allowable shear and b g\dmg streV Ses are 23 5 ksi and 44.3

values

D.7.3.1.5.2  Evaluation of the Heat S<1zelds -

hending forces due to the

Therefore/:)the\ heat shield plates and studs are acceptable for the WCS CISF seismic
loading. /- °;

7.3.1.6 Evaluatiorl of HSM Seismic Stability and Sliding
L NS

\"Qle/HSM is evaluated for seismic slldlng and overturning stability due to the WCS
CISF site-specific loading. The maximum sliding distance, rocking angle, and uplift
height from the WCS CISF SSI analysis are 0.19", 0.05°, and 0.08", respectively.
Therefore, the sliding and overturning stability characteristics of the HSM are
acceptable for the WCS CISF seismic loading.

Page D.7-7
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SAR Appendix E, “NAC-MPC”

RAIl NP-E-2: />

In WCS CISF SAR Section E.3.1.2, “Safety Protection Systems,” in addition to/those of the
NAC-STC FSAR, add to the dlscussmn of the other ITS SSCs to be conSIdered fof the WCS
CISF safety evaluation. For the other ITS SSCs, also discuss the design gescrlptlon design
criteria, materials used for construction, and structural performance analysnsfm ord‘el;\to facilitate
the staff safety review. [Note: This request applies also to WCS CISE- SAR Section E 3.2 2 for

the MPC- LACBWR storage system.]

P
The ITS SSCs listed in Tables 2.3-1 and 2.3-2 of the NAC-MPC FSAR are those assomated
primarily with the storage cask system, such as the transportable storage canister and basket,
vertical concrete cask, and transfer cask. Safety classification for other IT.S SSCs must also be
evaluated for the WCS CISF discussed in Section E. 4/“Op€rat|ng Systemé\ NAC-MPC,*
including the ancillary equipment, adapter plate vertlcal cask transpoﬁer«ﬁgglng and slings, and

storage pad used for receipt, handling, storage, and retrlevablhty of the Canisters.

This information is needed to determlne compllance with 10 CFR 72 24(c)(3) and 72.24(d)(1)
and (2). -

Response to RAI NP-E-2:

/4~|nclude the information requested in

The response and associated SAR Markup for RAI NP+
the RAL ; v

Impact:

No change asar Sul
s ;’/
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RAI NP-E-3:

Provide design details for the lifting yoke used for moving the transfer cask ih WCS CISF SAR
Section E.4.1.3, “Transfer Cask.” .

The lifting yoke as an ancillary component for transfer cask lifting is not part /Qf»,;‘ithe design
approval review for the NAC-MPC SAR. As such, it must be evaluated for,the V\/C\S CISF site.
[Note: This request applies also to Section E.4.2.3 for the MPC-LACB\//,VRL*:Sto”régesfsystem.]

s ,
This information is necessary to assure compliance with 10 CFR}2.24('C)(3) and 72.24(d)(1)

and (2). //”i»;; > SN
Response to RAI NP-E-3: - /

SAR Sections E.4.1.3 and E.4.2.3 have been updated*"t’ofclaé;‘y informati'é?a)relating to lifting

yoke design and qualification criteria.

Impact:
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The storage cask has an annular air passage to allow the natural circulation of air
around the canister to remove the decay heat from the spent fuel. The decay heat is
transferred from the fuel assemblies to the fuel tubes or damaged fuel can in the fuel
basket and through the heat transfer disks to the canister wall. Heat flows by radiation
and convection from the canister wall to the air circulating through the. concr>ete cask
annular air passage and is exhausted through the air outlet vents. I,hls passrve cooling
system is designed to maintain the peak cladding temperature of both stainless steel
and Zircaloy clad fuel well below acceptable limits during long—tenm\tc\?rage This
design also maintains the bulk concrete temperature below(150°F “and locahzed
concrete temperatures below 200°F in normal operatmg COI’ldI ions. :

/ / \ N
The top of the storage cask is closed by a shield plug and lid. The shield plug foi the
Yankee MPC is approximately 5 inches thick and mcorporates carbon steel plate\as >
gamma radiation shielding and NS-4-FR as yeut/r/on radiation shielding. A carbon
steel lid that provides additional gamma radiaticn shleldmg S mstalled above the
shield plug. For the CY-MPC, the shield plug is sumlar 16 the Yankee-MPC except
the neutron shielding may be either NS-4-FR o S 3./ The ‘shield plug and lid reduce
skyshine radiation and provide a cover and seal to protect { the canister from the
environment and postulated tornado missiles. At the optlon of the user, a tamper-
indicating seal may be 1nstalle\d on tw\o‘oﬁhe concrete Cask hd{)\olts

To facility movement of the storage cask at ]%e WCS CISF, embgdded lift lugs are
placed in the concrete. This prov1des a place for the: Vertlcal cask transporter to
engage the storage cask in order to, hft and’s subsequently~move the storage cask
whether there.isa loaded TSC in it'or hoy/

/ L \ \ K¢
Ex1st1ng/Y(ankee I\/[PC\\and CY- MPC storage casks will not be used at the WCS CISF.
New storage casks will' be constructed ‘on site at the WCS CISF. Fabrication of the
storagefcask involves’ nog’unlque or unusual formmg, concrete placement, or
reinforcement re urrements The concrete portion of the storage cask is constructed
by placmg concrete/betweemeusable exterior form and the inner metal liner.

- Remforcmg barscare placed near the inner and outer concrete surfaces to provide
// ’s\trmuctural 1ntegr1t§7\ The inner liner and base of the storage cask are shop fabricated.
/ T An\o?tlon\al supp{emental shielding fixture may be installed in the air inlets of the

A /f , / Yankee—C to redl\lce the radiation dose rate at the base of the cask. The principal
S fabrlcatlon spemﬁcatlons for the storage cask are shown in Table E.4-2.

E4\1 .3 Transfer Cask)
N \\ The transfepcask with its lifting yoke is primarily a lifting device used to move the
N \\camster assembly The transfer cask is designed, Jabricated; and tested: to meet the
\ reqiiements of ANSINI4.6.asa- speczal lifting device. The: transfer caslgprowdes
\\blologlcal shleldmg and structiral protection for a loaded TSC. The transfer cask is
used for the vertical transfer of the canister between work stations and the storage

cask, or transport caski]

Page E.4-3
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E4.14

\

The general arrangement of the transfer cask and canister is shown in Figure E.4-4 and
Figure E.4-5, and the arrangement of the transfer cask and concrete cask is shown in
Figure E.4-6. The configuration of the transfer cask, canister and concrete cask during

_loading of the concrete cask is shown in Figure E.4-7. ,/ﬁ\

Table 1.2-5 of Reference E.4-1 shows the principal design parameters of,the transfer
cask used for the Yankee-MPC and CY-MPC configurations. Asfshowp the basic
design of the transfer cask is similar, with the CY-MPC transfefj cask bemg
approximately 30 inches longer and 2.5 inches larger in dlamete J’t/han‘the Yankee-
MPC transfer cask. : N

TN

The transfer cask is a multiwall (steel/lead/N S-4-FR neutron shield/steel) de}gn, \\
which limits the average contact radiation dosefrate to’less than 300 mrem/hr. The, >
transfer cask design incorporates a top retaining ring, which i is, bolted in place /
preventing a loaded canister from being 1nadvertently rem )'ed through the top of the
transfer cask. The transfer cask has retractable bottom shleld dbors. During loading
operations, the doors are closed and secured by* lock bolts/lock p1ns so they cannot
inadvertently open. During unloading, the doors are retracted using hydraulic

cylinders to allow the canister to-be lowered into the's storage or transport casks. The
transfer cask is shown in Flgure 4 4‘- »

~ e
To qualify the transfer cask as a heavy llftmg devrce,dt is des1gned fabricated, and
proof load tested to the requirements, of NUREG 0612 atid- ANSI N14.6. Maintenance
is to be performed in accordance \lmth\WGS CISF procedures that meet the
requirements of NUREG-0612. VY
e Y

This searon presen{s a brief descrlpt1on of the prmcrpal ancillary equipment needed to
operate the NAC‘ VIPC in accordance with its design.

The adapter plate is a carbon steel table that mates the transfer cask to either the
vertical concrete (storage) cask or the NAC-STC transport cask. It has a large center
hole that allows the transportable storage canister to be raised or lowered through the
plate mto or out of the transfer cask. Rails are incorporated in the adapter plate to
gu1de and support the bottom shield doors of the transfer cask when they are in the

“ open pos1t1on The adapter plate also supports the hydraulic system and the actuators

that/open and close the transfer cask bottom doors.

Page E.4-4
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The top of the storage cask is closed by a lid with integral radiation shield. The
radiation shield is approximately 8-inch thick concrete encased in a carbon steel shell
extending into the cask cavity from the bottom surface of the 1.5-inch-thick carbon
steel lid. The specification summary for the encased concrete is shown in‘Table E.4-3.

To facility movement of the storage cask at the WCS CISF, embed/cfle({: lift' lugs are
placed in the concrete. This provides a place for the vertical cask-fransporter to
engage the storage cask in order to lift and subsequently move the > storage, ¢ cask
whether there is a loaded TSC in it or not. // // \

Existing MPC-LACBWR storage casks will not be used at, the WCS CISF\\NeW\\
storage casks will be constructed on site at the WCS CISF Fabrication of the® storage
cask involves no unique or unusual forming, conmete/placement or reinforcement_+
requirements. The concrete portion of the storage,cask is constructed by placing \\/
concrete between a reusable, exterior formdnd th inner metal 9ner Reinforcing bars
are placed near the inner and outer concrete surfates to prov1de structural integrity.
The inner liner and base of the storage cask arE‘“shop fabmcated Radiation shielding is
installed in the air inlets to reduce the radiation dose rates ‘local to the air inlets at the
base of the cask. The principal fabrication spemﬁcatlons for the storage cask are
shown in Table E.4-2. < o o3 N
g \\ %o 5

E4.23 Transfer Cask

The transfer cask for the MPC- L\}\CBWRAS thefganfé‘transfer cask used for the
Yankee-MPC as-described in Wes CISF SAR Appendlx E, Section E.4.1.3. The
transfer cask/ w1th~1ts llftlng yoke 1s prlmarlly a lifting dev1ce used to move the
canister assembly . Theg signed, fabricate
[equzs of ANSINiEL6 as.a speczalglzJ ing device.. “The transfer caskyrov1des
blologlcal shielding /gf_t__gstructural prote\gg_;zgn for dloaded TSC. The transfer cask is
used-for the vertical transfer of tTle camster between work stations and the storage
cask, or(cransport cask] T L

The general arrangement of the transfer cask and canister is shown in Figure E.4-11
/ /‘“‘“ *”‘and Flgu\r\e E. 4\12 and the arrangement of the transfer cask and concrete cask is
/ shown in Figure E 4- 13\The configuration of the transfer cask, canister and concrete
cask durmg J\oadmg of theé concrete cask is shown in Figure E.4-14.

3\
Table 1.A \2 5}of Reference E.4-1 shows the principal design parameters of the transfer

cask used/for the Yankee-MPC and MPC-LACBWR configurations.
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RAI NP-E-3

E4.24

E4.2.4.1

The transfer cask is a multiwall (steel/lead/NS-4-FR neutron shield/steel) design,
which limits the average contact radiation dose rate to less than 100 mrem/hr. The
transfer cask design incorporates a top retaining ring, which is bolted in place
preventing a loaded canister from being inadvertently removed through thé-top of the
transfer cask. The transfer cask has retractable bottom shield doors. Durin‘g’loading
operations, the doors are closed and secured by door stops, so they cdnnot
inadvertently open. During unloading, the doors are retracted usirig hydraulic
cylinders to allow the canister to be lowered into the storage or'transport>casks. The
transfer cask is shown in Figure E.4-11. e %

To qualify the transfer cask as a heavy lifting device, itfi»s>designed fabricated\ and
proof load tested to the requirements of NUREG-06 12 afid ANSI N14.6. Mamtenance
is to be performed in accordance with WCS CISF pro’c/edures that meet the

requirements of NUREG-0612. <

Ancillary Equipment e

\‘,
This section presents a brief descr\rptlon of the_principal ancgllary equipment needed to
operate the MPC-LACBWR m\accordance W1th 1ts~des1gn . )

Adapter Plate \ /

The adapter plmarl%on steel ta{)le that mates the transfer cask to either the
vertical concrete (storage) cask or thé NAC-STC transport cask. It has a large center
hole thaf alléws the transportable storage ‘¢anister to be raised or lowered through the
plate’ 1nto’or out of the'ftr ansfer cask. Rails hre incorporated in the adapter plate to
gulde and Support thie botfom shield- doo}s«{f the transfer cask when they are in the
open position. The adapterplate.also also supports the hydraulic system and the actuators
that open a\nd close the transfer cask bottom doors.

\\

The vertical \cask transporter is mobile lifting device that allows for the movement of
the vertical concrete storage cask. The transporter engages the storage cask via the
embeddedlift lugs. After the transporter has engaged the storage cask, it can lift the
storage cask and move it to the desired location. When the storage cask has a loaded
TSC, the/transporter shall not lift the storage higher than the allowed lift limit.

7
7/

E.4.2?4.?:\§Rigging,and Slings
v

|

Several lifting rig assemblies are required to handle various MPC-LA CB WR
components during transfer operations at the CISF.: Each lifting rig assembly mayi
conszst of a combmatzon of slmgs shackles swzvel hozst rmgs turnbuckles masterL .

%Hld%@ﬁlﬁﬂQREQ/QE_O,@QM€@}fl_@_fOUOWlJ?g considerations made;
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RAl NP-E-4:

Provide safety classifications of the SSCs discussed in WCS CISF SAR Section E.4.1.4,
“Auxiliary Equipment,” for the WCS CISF operation. /

Section E.3.1.2, “Safety Protection Systems,” presents safety classifications for thé NAC—MPC
storage system focusing only on the cask system components for the genefal license approval.
Auxiliary equipment needed for the site-specific operation is not addressed/‘,As’ such, safety
classification must also be identified for the Auxiliary Equipment usedt thé WCS CISF site.
[Note: The request also applies to Section E.4.2.4 for MPC- LACBWR\]/ .

This information is needed to determine compliance with 10 CFR 72. 24(c)3) and 72. 24(d)(1)
and (2). / /

Response to RAI NP-E-4: < < ﬁ

SAR Sections E.3.1.2.1 and E.3.2.2.1 have been updated to refe/rencefnew Table E.3-2, which
provides the generic safety classifications for the auxiliary eqUIpment

SAR Section E.3.1.2.1 and E.3.2.2.1 have%\e\en Qvnsed~as descnbed in-the response Table
E.3-2 has been added as described in the\response.’ \\ \/

Impact:
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E.3.1.2

E3.1.2.1

Safety Protection Systems

The NAC-MPC relies upon passive systems to ensure the protection of public health
and safety, except in the case of fire or explosion. As discussed in Section'2.3.6 of
Reference E.3-1, fire and explosion events are effectively precluded bySite
administrative controls that prevent the introduction of flammable and explosive
materials into areas where an explosion or fire could damage installed NAC-MPC
systems. The use of passive systems provides protection fromﬁiechamcal or
equipment failure.

General //\ b ‘ \\

The NAC-MPC is designed for safe, long-term storage of spent nuclear fuel. The \
NAC-MPC will survive all of the evaluated normal” off-normal, \and postulated
accident conditions without release of radloactl'\“‘fe material o Qriexg excessive radiation
exposure to workers or the general public. The major de51gn con51derat1ons that have

been incorporated in the NAC-MPC system to assure safe long-term fuel storage are:

1. Continued confinement in postulated accidents

2. Thick concrete and steel, blologlcal shield \

3. Passive systems that ensure rellablﬂ\ty““\

4. Inert atmosphere to prov1de corrosion. protectlo for stored, el cladding
\ / H\

Each NAC-MPC system storage component is- classlﬁed Wxth respect to its function
and corresponding- effect on public safety In accordance with Regulatory Guide 7.10,
each system. componsnt is assigned a safety clas31ﬁcat10n into Category A, B or C, as
shown 1nfT able’s/ 2.3- lsand\,2 3-2 of Refe?ence E.3-1. Table E.3-2 provides the safety
clggszf catlons Jor the Auxtlzary Equzpmenf\referenced in Sections E.4.1.4 of this SAR,
The/safety classification i Ll/Sf based on review*of each component’s function and the
assessment of the coﬂsequenmf competent failure following the guidelines of
NUREG/CR@(W “Classification of Ffansportation Packaging and Dry Spent Fuel

Storage System Components According to Importance to Safety.”

] ,x/—“Category A - Components critical to safe operations whose failure or malfunction

o

co\ﬁld\dlrec\tly result in COI’ldlthl‘lS adverse to safe operations, integrity of spent fuel or
public health and safety /

Category B Components with major impact on safe operations whose failure or
malfunctlon could indirectly result in conditions adverse to safe operations, integrity
of spent fuel,or public health and safety.

-Category’C - Components whose failure would not significantly reduce the packaging

effectiveness and would not likely result in conditions adverse to safe operations,
integrity of spent fuel, or public health and safety.

As discussed in Section 2.3 of Reference E.3-1, the NAC-MPC design incorporates
features addressing the above design considerations to assure safe operation during
fuel loading, handling, and storage. This section addresses the following:

Page E.3-6
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E.3.2.2  Safety Protection Systems

The MPC-LACBWR relies upon passive systems to ensure the protection of public
health and safety, except in the case of fire or explosion. As discussed in Section 2.3.6
of Reference E.3-1, fire and explosion events are effectively precluded,by site
administrative controls that prevent the introduction of flammable and e}ploswe
materials into areas where an explosmn or fire could damage installed: MPC-
LACBWR systems. The use of passive systems provides protec/t? from mechanical

or equipment failure. s
/
E.3.2.2.1 General //\:; \
The MPC-LACBWR is designed for safe, long-ter/;r/l storage of spent nuclear fu

The MPC-LACBWR will survive all of the evafuated normal, off-normal, and \\

postulated accident conditions without relea{e of radroactlvefmaterral or excessive
radiation exposure to workers or the general\pubhc The maj or ’desrgn considerations
that have been incorporated in the MPC- LACBWR systém 10 assure safe long-term
fuel storage are: \

6. Continued confinement in postulateg accidents

7. Thick concrete and steel brologlcal shield

8. Passive systems that ensure rellablllty >

9. Inert atmosphere to provrde\corrosmn protection forstored fuel cladding
\\ /S T~

Each MPC-LACBWR system. storage component is classified with respect to its

function and corresp\o\ndmg effect on public safety. In accordance with Regulatory

Guide 7. 10 each system component rs assrgned a safety classification into Category

A,Bor'C, ds shown 1n)Tab1e 2.A.3-1 of Reference E.3-1. Table E.3-2 provides the

fafe lassifications for the e Auxiliary Eqinpment reéferenced in Sections E.4.2.4 of this

SAR.@The safety 91a351ﬁcat10n isbased on'review of each component’s function and

the assessment of the consequences of component failure following the guidelines of

NUREG/CR—6407 “Classification of Transportation Packaging and Dry Spent Fuel

Storage System Components According to Importance to Safety.”

\
Category\/\A Componen\ts critical to safe operations whose failure or malfunction
could leectly result in¢ conditions adverse to safe operations, integrity of spent fuel or
public health\and safety.

Category B - Components with major impact on safe operations whose failure or
ma]functron could indirectly result in conditions adverse to safe operations, integrity

\ Wnt fuel or public health and safety.

Category C - Components whose farlure would not significantly reduce the packaging
efféctiveness and would not likely result in conditions adverse to safe operations,
integrity of spent fuel, or public health and safety.
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TableE3-24 e
Safety Classification of Auxiliary . Equipment
(3 pages)
— - -—
Assembly/. Safety Function/Description L //Q
- Component . ‘ NV Cut
Name _ // ! egory
Auxiliary Y. Systems and components not normally addressed or,def ned \_\_\ o
Equipment wzth cask system SARs that are normally utilized for the \ ?f[t-e\m{zed ‘
handlzng, loading, transfer, storage; and/or unloading r multz— gv_ls_“EQHl]“‘Qw.i
purpose, storage and trarisport cask system s \
Cask sk:/Zzﬁzng Yoke | The lifing yoke assembly pr provzdes fo N
(CLY) Assembly | handling of a cask body (i.e., trans, B \ »
ete:) by connection to lifiing points/feattir oS On, B
during loading, unloadzng and/o;;\tra( fer operatzons of
radioactive materials at  user facilities. ‘
CLifting Yoke | The load carrying components of the lifiing yokes used to lift
ILoaaf Bearing and handle transport and transfer casks durlngqloadtng and ]
Components unloadzng operatiohs~Components znclude lift yoke arms, B
crossbeams, lift p/zns selc. \thali ansmit the loa\d\of the.cask
to the facility crane hook \
L Lifting Yoke Load carrying components of the” lzﬁzng yoke used for‘non- )
Components for critical lifts only, allo\wzng the usé of r”auced des?g\n factors C
Non:Critical Lifis | of. safety. T
= sztzng Y oke /f e operational components provzde operational support for
Operatzonal / thﬁ’o;e\Assembly, zncludzng components that assist in the, e
Components guzdzng or alzgmng of the yoke to the cask, arm actuation g
/ / components, poltzng, washers sérews etc'
L szttng\Yoke\ The sztmg r ke: Aulezar;\LComponents such as.the yoke
Auxtlza;“y \countel_' etght*ar&non-load/ earing components utilized i
Com M:”j:tﬁs\ “diring ‘normal operatzons fo asszst in engagement oft the e
Cask?hczllary systems 1S are t_l1e~{r—artous ope;atlonal systems_
that'are. z)sed at the loadzng and unloading facility to  prepare
T8Cs, transp01 t casks and other auxiliary equipment for,
Ls;torage and/or transport in accordance with the Certifi cate
of Compliance (CoC). These systems.do not provzde a safety
functzon Jfor the cask performance. They.pr rovide operattonal NO-OS
support and monitor or modify operational conditions for
f nal compliance with the CoC. These systéms include H2,
Monitoring, Vacuum Drying, Cask Cool Down, Cask
Draining, etc. Failure of any of these systems would not
have an adverse affect to cask final CoC.condition.
Mz_ixﬂiaﬁfllz}’tingf The lifting slings and associated hardware, designed and
Componerits for | tested to comply with the requirements of ASME.B30.9 and B
Critical Lifts ANSI N14.6 for use on critical lifis (e.g. lowerzng the loaded
canister.into the vCe))
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Ta able E. 3-2
Safety Classification’ of Auxiliary Equipment
(3 pages)
Assembly/ Safety Funett_‘o’r_z_/;_Dq;vjci:ijJt_ion 4 o
Component - B / Cot"e" or
Name LS < Caiege y
Wuxiliary Lif sztmg The lifting slmgs and associated hardware for use on ﬁony\
Comiponents for | critical liffs (e.g. lifting of an empty canister); < /
Non:Critical | Lifts
. fWeldzn ana’ . Welding, cutting, and wéld inspection system requzred to,_
Cutting:. ,quzpment perform the necessary canister r field wel,
unloading operations|
Weld Mock-up | Weld mock-ups, representative of/ c{mzster certzﬁed
design configuration, used to dém 2 e
- NQ-OS
canister closure welding operation seq S
perfo‘rmance‘ ’
Anoﬁjary
Shielding NQ
Cask Maneuverzng psite trans P
Equzpment casks to the ISFSI pad NQ-0S
Aulezory T ransfer Components and systems deszgned 10 faczlztate~the loadmg, ] L
' Equipiment han/dlmg, festing, and/or; other dry transfer operanons during NO
A -
A ansfel\ﬁom\a Jacility to\the s’thpmg cask,
Smgle F atlure : ‘
Proof Cask Ltftmg _
Systems & B
: P2
i} ) £
\ \Noad dir:
ne 'tStorqgo\ ; t
NG
T ransfer Cask \}4 szte-speczf ¢ transfer cask. levelzng ‘pad designed to ensure
ievelzng Pad f1e proper levelness of the fransfer cask during TSC e ;
msertzon welding and preparation for z‘rany’er in the NQ-OS
’decontamznatzon/cask preparation area,
et Components ‘used as a physical barrier to ﬁfé\;eh't—'oooéoo_:;o,]
or contact. with, the package by persons$ during routing hrA A
transpo;t NQ-OS

All
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Table E. 3-2 e
Safety Classification of Auxtllary Equipment
(3 pages)
~ Assembly/ _ Safety Functton/Descrtptton o /7Q
Component - : , o VS
Name ' IR / % Category.

Adapter » Plate | The Adapter Plate is utilized to appropriately position tiz'é/\
Components and | loaded T ransfer Cask (IFR) on the VCC Assembly/fo;
Assembly transfer of the loaded TSC assembly.into or ﬁo the/VCC
and to remotely open and close the TFR sh'“ Td:q

/ he Adapter also deszgned to
znterface with the approprtate Tr, anspo ask for loading

igned ;to‘:}lzfn/t it tlf'ei B
motzon of the Transfer Cask, Conc <te Cask, ané]{,ﬂor? B

T Transport Cask during a seismic eve

- SRS Przmary T he primary structural components of the SRS znclude all
Structural components importan Ito maintain the cask 8yst .tem\zn a  safe
Comp_oggnts condition during'q sezsntc évent (i.e. ‘beam structureS\
foundattons bolted/welded connectlons bracketry SHrils)
cables, etc. in the przmcny load path betwe reen.the cask.system
and ground or other qualtﬁed Strutture)s.

&

‘*y CSRS T he miscellaneous components of the SRS znclua’e ztems s such

/ Wzscellaneous /as structural components used.only for installation or, ‘

Components S f_o;per?it'i'on\of the Seismic Restraint System and non—structural, NO

/Eomponents s such as namepl o, coatings, etc.. which are not
/ relied upoji tojcarry any load diiring a seismic « event.
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RAI NP-E-5:

Revise, as appropriate, the WCS CISF SAR Section E.4.1.4.2, “Rigging and Slings, .description
by identifying the specific rigging attachments and corresponding load paths ratlng crlterla for
which the ANSI N14.6, special lifting device, standard applies. [Note: The request also applies
to Section E.4.2.4.3 for MPC-LACBWR.] //

The staff notes that ANSI N14.6 and NUREG-0612 are cited as the standardS\for the ITS rigging
attachments; however, the rigging attachments cited in the section appear to be'ef commercial
“off the shelf” items. If the rigging attachments are configured as specnal Ilftlng devnces they
need to be designed, fabricated, operated, tested, inspected, and ?alntalned per the) ANSI
N14.6 standard accordingly.

/
A /
This information is necessary to assure compliance WIth 10 CFR 72.24(c)(3) and 72.24(d)(1)\
and (2). v
Response to RAIl NP-E-5: A \ 4

SAR Sections E.4.1.4.3 and E.4.2.4.3 have been updated to prowde more detail regarding lifting
rig assemblies, including specific lifting components and the standards used in the design.

\\\ \§

SAR Sections E.4.1.4.3 and E.4.2.4.3 hav e been reVIs as\eirlbe/d in the response.

Q%
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E.4.1.4.2 Vertical Cask Transporter

The vertical cask transporter is mobile lifting device that allows for the movement of
the vertical concrete storage cask. The transporter engages the storage cask via the
embedded lift lugs. After the transporter has engaged the storage cask if can lift the
storage cask and move it to the desired location. When the storage cdsk /hés a loaded
TSC, the transporter shall not lift the storage higher than the allowéd lift limit.

E.4.1.4.3 Rigging and Slings

lS'everal llft‘mg rzg assemblles are requzred 10. handle.

dynamic load factor))
UiRe \ASME B30.9 — Slings|
: ngggng Hardwarelj\ AN

yelenhanced safe;y@g eatures for handling

] / \ S

. 1147@ Isafety facmequzred for handlmg  non-
ith each qualified to the safety factorL L

A Note: that handlmg of critical loads may be

gmg if drop conditions have been analyzed

and 1%, to be accew@ \
T\ )

crete cask lid sling, concrete cask shield plug

i ld5 lid slzng,loa edcaniste sfér sling (also used to: handle.the

nd camster retaining ring slzng‘r

EAX44 Temperature Initrumentation
S S Ay

The con‘qr‘et\e casks may-be equipped with temperature-monitoring equipment to
measure the outlet air temperature. The Technical Specification requires either daily
temperature measurements or daily visual inspection for inlet and outlet screen

\blockage fo erllsure the cask heat removal system remains operable.

v
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RAI NP-E-3
E424

E4.24.1

E

e
AN
AN \.\

AN

™

The transfer cask is a multiwall (steel/lead/NS-4-FR neutron shield/steel) design,
which limits the average contact radiation dose rate to less than 100 mrem/hr. The
transfer cask design incorporates a top retaining ring, which is bolted in place
preventing a loaded canister from being inadvertently removed through thevtop of the
transfer cask. The transfer cask has retractable bottom shield doors. Du/rmg loading
operations, the doors are closed and secured by door stops, so they cénnot”
inadvertently open. During unloading, the doors are retracted usirig hydraulic
cylinders to allow the canister to be lowered into the storage or transport casks. The
transfer cask is shown in Figure E.4-11. \

To qualify the transfer cask as a heavy lifting device, 1t is: “designed, fabricated, and
proof load tested to the requirements of NUREG- 06’12 and ANSI N14.6. Malntene}nce
is to be performed in accordance with WCS CISF“procedures that meet the \\ -
requirements of NUREG-0612. //(/ :s\}

< -

Lifting and handling of the transfer cask is per; formed Usj wgidqe Canister Transfer;
Systein (CTS), which is described in Section 7. 5$’ . IRV

<

Ancillary Equipment oy N
RO \

This section presents a brief descrlptlon of" the\prmmpal%cﬂlary equipment needed to
operate the MPC-LACBWR in\ accordance w1th its- design S /

Adapter Plate \ \ / \\ /

The adapter plate is a carbon steel table that mates the transfer cask to either the
vertical c,on/crete (storage)\cask or the, NAC-STC transport cask. It has a large center
hole that alléws the transportable storage canister to be raised or lowered through the
plate/mto or out of the’/transfer cask. Rijls're incorporated in the adapter plate to
gulde\and support thié bottom shield- doorsof the transfer cask when they are in the
open pasition. The adapterplate also supports the hydraulic system and the actuators

that ope}l and close the transfer cask bottom doors.
\ \

v

/,w“ = \\
E4.2.4. Z«WVertlcal Cask Transporter

N AN \\
The ve tlca\l\cask transporter is mobile lifting device that allows for the movement of
the vertical concrete storage cask. The transporter engages the storage cask via the
embedded;ift lugs. After the transporter has engaged the storage cask, it can lift the
storage cask and move it to the desired location. When the storage cask has a loaded
TSC, the tra/nsporter shall not lift the storage higher than the allowed lift limit.

E.4.24.3 Rigging,a{d Slings

,
.

Several lifting rig assemblies are required to handle various MPC-LACBWR:
components during transfer operations at the CISF. Each lifting rig assembly mavyl
consist of a combination of slings, shackles, swivel hoist rings, turnbuckles, master,
links, connecting links, and chains. The lifting ri g assemblies are deszgned to meet the
iguzdance of NUREG/CR-0612 with the following considerations made;
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‘E4244

E.4.2.5

le  Lifting requirements consider dynamic loading (i.e., 1.1 dynamic load factor)]

Lo Components meet the requirements of ASME B30 (1 e., ASME B30.9 — Slings|
’B3 0.10— Hooks, and B30.26 — Rigging Hardware)

lo __Single-failure-proof lifting devices have enhanced safety features fmdlzng
leritical loads without the need to consider drop conditions! S

requlred for handlmg non- crztzcal loads Noz‘e that handlz 0 crmcal b !
performed with non-single-failure proof rigging if dr Qpﬁfo‘ndztzons have bee
\ind shown to_be acceptable] -

Typical rzggzng and slmgs include a concreted
slzng, canister shzeld lzd slzng, loaded camsti
structural lid), and canister retaining ving .3 J]

Temperature Instrumentation

The concrete casks may be eqﬁi;;;edwnh temperature- momtormg equipment to
measure the outlet air temperatur e The Tethnical Specificationrequires either daily
temperature measurements or dally Vlsual*mspectlon or inletand outlet screen
blockage to ensure the cask heat\removal systemﬂn emalnS“operable

TR

Storage Pad /,/ﬂ\\ ' f,”

The MP/C’L;XCB/\@ls designed for l\ong-term storage at an ISFSI. At the ISFSI site,
the loaded eoncrete storage casks are placed in the vertical position on a concrete pad
in ?flmear array. The /remforced concrete-foundation of the ISFSI pad is capable of
sustammg the transiént 16ads o0ads from-the_vertical cask transporter and the general loads
of the stored\gask’s//,The pad- des1gn megts the NAC-MPC pad requirements listed in

Referen\c\e E 4 1

NN

\ \\\\/
)
/
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RAI NP-E-6:

Provide a rationale for the Section E.7.1, “Yankee Rowe MPC and Connecticut Ya/r}kee MPC,”

lead paragraph statement: Y
Ve

“Finally, bounding evaluations in Section E.7.1.11 are referenced to de’éonstrate that the
confinement boundaries for the Yankee-MPC and CY- MPC caniste’rs dnot exceed
ASME B&PV Subsection NB Article NB-3200 (Level A aIIowabIes) durlng nor\mal
conditions of transport to provide reasonable assurance that tHe cohfinement boundary
is not adversely impacted by transport to the WCS CISF.” \/

Docket 71-9235 and there appears no need to reevaluate the canister confinement boundary
AR

further for transport; however, if deemed necessary, re}/lse As approprrate the evaluation m\

WCS CISF SAR Section E.7.1.11, “Structural Evaluation of Yankee- M ¢ and CY-MPC Canister

Confinement Boundaries under Normal Conditions of“Transport ?

The canister structural performance has already been certlfled/tjy the NRC for the NCT underB

The NRC staff notes that WCS CISF SAR Section E.7.1. 11\refers to’the confinement boundary
evaluation of the NAC-STC with canisters as contents. The NAC—ST\C package has been
certified for meeting the 10 CFR Part 7171 requirements for Normal conditions of Transport
(Docket 71-7235). As such, it's unclearﬂmhy\lj\rs Necessary to re—evaluate the canister
confinement boundaries for transport of spent nuclear fuel to the WCS sitey However, if the
Normal Conditions of Transport are considersd to address cértain handllng and transfer
operations upon canister receipt at the srte‘\ specrflc descriptions must,be provided in the SAR to
justify their applicability. [Note: The request \also applres*to Section.E.7.2 and Section E.7.2.11

|
for LACBWR-MPC ] /\ \///

This information is né eded to de ermrne complrance with 10 CFR 72.24(c)(3) and 72.24(d)(1)

and (2). / /

Response to\ \h{E -6:
/’“‘\

The observatlon ls«c{orrect thatthe canister struetural performance has already been certified by
the NRCu,foth\he norma\l condrtrons of transport (NCT) under Docket 71-9235 and there is no
need {o reevaluate the camster confinement boundary. It is also a correct observation that the
/NAC/STC does megt the) regurrements of 10 CFR 71.71 for the NCT and is relied on as the
confrnement boundary during transport to the WCS CISF and does not need to be reevaluated.
ISP included the descrrptrons and, réferences to the supporting sections of the corresponding
transportation SAR\to demonstrate that during NCT that the confinement boundary is not
adversely impacted by transport to the WCS CISF and that the confinement boundary will

contjnue to perform its safety function when placed back into storage at the WCS CISF.

Impact:
P /

No change as a re/sult of this RAI.

N
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RAI NP-E-7:

Provide for staff review NAC Calculation 30039-2010, Rev 0, “Concrete Cask Tip- -Over
Evaluation WCS,” including any computer based analyses input/output files, for the snte-specmc
non-mechanistic tip-over analysis. //

The calculation and input/output files are necessary for reviewing the surr)mary dlscussmn of the
cask tip-over modeling approach, its implementation, and calculated cask deceleratlons of
Section E.12.1.3, “Concrete Cask Non- Mechanistic Tip-Over AnalySIS” [ThIS request\also
applies to NAC Calculation 30039-2015, Rev 0, “Tip-Over DLF Calculatlon for WCS § a§\apphed
to Section E-12.2.3 for LACBWR MPC].

This information is needed to determine compliance with 10 CFR 72.24(c), 72.24(d)(1) and+«(2),

and 72.122(b)(1).

Response to RAl NP-E-7:

NAC Calculation 30039-2010 has been included as Enclos X of thls RAI response package.

The Input/Output files associated with Calculation 30039-2010 hav/é been included in Enclosure
Y: of this RAI response package. AN

Impact: \ \>
No change as a result of this RAI. /\
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SAR Appendix F, “NAC-UMS”

RAI NP-F-3: />
4

Provide design details for the lifting yoke used for moving the transfer cask in ,WCS’CISF SAR

Section F.4.1.3, “Transfer Cask.” / <

e
The lifting yoke as an ancillary component for transfer cask lifting is not part of the degign

N\

approval review for the NAC-UMS SAR. As such, it must be evaluated for the WCS CISF site.

AN AN

™

This information is heeded to determine compliance with 10 CFR 72.24(c)(3) and 72.24(d)(

’ O
Response to RAI NP-F-3: / ( S

/

and (2). // /

/

AN

SAR Section F.4.1.4.3 has been updated to provide more detail regardlné/llftlng rig assemblies,
N 7~
including specific lifting components and the standards used ln\;he deS|gn

Impact:

SAR Sections F.4.1.4.3 has been revised as.- descrlbed in the response

\%\
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F.4.14 Auxiliary Equipment

This section presents a brief description of the principal auxiliary equipment;needed
to operate the NAC-UMS Universal Storage System in accordance with.its design.
y
p
7

F4.14.1 Transfer Adapter Vs

e

Ve
The transfer adapter is a carbon steel table that is positioned on.the top of the vertical
concrete cask or the transport cask and mates the transfer cask to either of t thqse casks.
It has a large center hole that allows the transportable stora(g{e/ cénister to be raised or
lowered through the plate into or out of the transfer cask'\ ails are mcorporateci\ in the
transfer adapter to guide and support the bottom shleld doors of the transfer ce\sk when
they are in the open position. The transfer adapt /f Is6” supports the hydraulic system \
and the actuators that open and close the botto; 6ts of the transfer cask. «
y

/

The vertical cask transporter is a mobile lifting device that allows for the movement
of the vertical concrete cask. /Ihe transporter engages the storage cask via the
embedded lift lugs on the top of the\cgs\k After the transporter has engaged the
storage cask, it can lift the storage\cask and move it to the deSIred location. When
the storage cask has a loaded TSC the trans\ﬁé“rter shall not~11ftzthe storage cask
higher than the lift height limit.i n ‘Table A321 of the NAC\)UMS Technical

F.4.142  Vertical Cask Transporter

Specifications, Reference F.4.2 \\J/
//’—\ \/ /
F4.14.3 Rigging and Shngs <
AN

ifting rig as%blzes are req‘t’t%d to handle vartous NA C- UMS componen_ts

'-\’-lﬁzng re@ungements conisider dynamic loading (i.e.; 1.1 -dynamic load factor)j

@famponents meeithe requzrements of ASME B30 (z e.,; ASME B30.9 — Slings|
B3 Q ) é Hoo@ B30.26 - Rigging. Hardware)

o Sznglevfdllure proof lifting devices have enhanced. safely features for handllng
crtttcc%ads without the need.to consider drop conditions.|

angec safety Jeatures include double the safety factor required for handlzng non-
’crztzea oads or redundant load paths, w1th each qualtf‘ ed to the safety factor

'elgformed wzth non—szngle ~failure proof rzggzng zf drop condmons have been
rid
tnalyzed and shown to be acceptable.

Typical rzgglng and slings include a concr: ete cask lid sling, concrete cask shzeld
plug sling, canister shield lid sling, loaded canlster transfer sling (also used fo
Vandle the structural lid), and canister retaining ring sling)
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RAI NP-F-4:

Provide safety classifications of the SSCs discussed in WCS CISF SAR Section F.4.1.4,
“Auxiliary Equipment,” for the WCS CISF operation. s

Section F.3.1.2, “Safety Protection Systems,” presents safety classifications fér thé NAC-UMS
storage system focusing only on the cask system components for the general license approval.
Auxiliary equipment needed for the site-specific operation is not addre§séd /.,A‘s\such,‘ safety
classification must also be identified for the Auxiliary Equipment usegl\’\a/t}he WCS ClSFiite.

This information is heeded to determine compliance with 10 C/E,R'/7\/2~.24(c)(3) and 72.24(d)(1)

and (2). / e
Sy
Response to RAI NP-F-4: / s

SAR Section F.3.1.2.1 has been updated to referenc(‘Table E.3-2 (added’in response to RAI
NP-E-4), which provides the generic safety classifications for t@aﬁxﬂia'ry equipment.

//
Impact:

//\

SAR Section F.3.1.2.1 has been revised as_destribed in the response.

\v\\
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Each NAC-UMS component is classified with respect to its function and
corresponding effect on public safety. In accordance with Regulatory Guide 7.10,
each system component is assigned a safety classrﬁcatlon 1nto Category A BorC, as

classifications for the Auxiliary Equlpment referenced in Secttons F4 47, fl/of this SAR.
The safety classification is based on review of each component’s functlon and the
assessment of the consequences of component failure followmg the~gu1delmes of
NUREG/CR-6407, “Classification of Transportation Packagmg/and Dry Spent Fuel
Storage System Components According to Importance to Safety ” The safety. \
classification categories are defined as follows: / / ‘

public health and safety.

Category B - Components with major impact on safe operatlons whose failure or
malfunction could indirectly rfesult\rn conditions adverse to~safe operations, integrity

of spent fuel or public health%and:safety~-_

\‘\ \\

AL ~ . N .
Category C - Components whose failure would not\s‘l‘gmﬁcantly reduce the packaging
effectiveness and would not likely result in condfﬁb-ng@gyrse to safe operations,

integrity of spentffuel,tor public he\:alth\and sé/f,'ety

Py \
As dlscussed in Sectlon 2.3 of ReferenceiF 3-1, the NAC-UMS design 1ncorporates
features: addressmg the/above design consrderatlons to assure safe operation during
fuel loading, handling, and.storage. The\‘s/ectron addresses the following:
SN - 7 L ¥
AN . e :
1. Protectionby : mlﬁtMﬁnement barriers and systems.
K,WMZ \Prote\étron by equipment and instrumentation selection
sy V»,._\Nuclear crltlcahty safety
/ . 4. adlol\oglcal\protectlon
ya 5. Flre\and explosmn/protectron
6. Anelllary\‘ Structure (Canister Handling Facility)

The conﬁnemJent performance requirements for the NAC-UMS System are described
in Chapte1 7, Section 7.1.1.2 of Reference F.3-1 for storage conditions. In addition,
\“@C UMS Universal Transport Cask Safety Analysis Report” [F.3-2] demonstrates

that thé confinement boundary is not adversely affected by normal conditions of
tran/s/port. Specifically, Chapter 2, Section 2.6.12 for the PWR canister. Therefore,
transport to the WCS CISF will not adversely impacted confinement integrity of the
NAC-UMS canister.
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RAI NP-F-5:

Provide a rationale for the WCS CISF SAR Section F.7.1, “Maine Yankee,” lead paragraph
statement: /

“Finally, bounding evaluations in Section F.7.1.11 are referenced to deﬁonstrate that the
confinement boundaries for the NAC-UMS canisters do not exceed ASME B&PV
Subsection NB Article NB-3200 (Level A allowables) during normal/cond\rhons of
transport to provide reasonable assurance that the confinemerit boundary\s not
adversely impacted by transport to the WCS CISF.” N

N \

The canister structural performance has already been certlfled by the NRC for NCT under
Docket 71-9270 and there appears no need to reevaluate the canister confinement boundary
further for transport; however, if deemed necessary, revnse aé appropriate, the evaluation in
Section F.7.1.11, “Structural Evaluation of NAC-UMS. Canlster Conflnement Boundaries under
Normal Conditions of Transport.” \ //

The staff notes that Section F.7.1.11 refers to the conflnement boundarles evaluation of the
NAC-UMS Transport cask canisters as contents. The NAC- UMS package has been certified for
meeting the 10 CFR Part 71.71 requrrements\for Normal Conditions of Transport (Docket 71-
7290). As such, it's unclear why it is necessa&y to eva\luate the canlster eonfinement boundaries
for transport of spent nuclear fuel to the WCS site, However, if the Normal*Conditions of
Transport need to be considered to address certain handllng and transfer/operatlons upon
canister receipt at the site, specific descrlptlons must be provided in the SAR to justify their
applicability. [Note: The request is similar to that\d/lscussed prewously for the NAC-MPC cask

System] /—\ ///

This information is needed to determrne compliance with 10 CFR 72.24(c)(3) and 72.24(d)(1)
and (2). e
Ve

e

S
Response to RAI\NP-F-5'

The observation |s\(\:\orrect thatﬁmuuctural performance has already been certified by
the NRC_for the Normal Condltrons of Transport (NCT) under Docket 71-9270 and there is no
need to reevaluate the canrster confinement boundary. It is also a correct observation that the
/Né,CfUMS\Transpor\t Cask\@eeQ the requirements of 10 CFR 71.71 for the NCT and is relied
/" orasthe conflnement boundary during transport to the WCS CISF, and therefore does not
‘,/ /heed to be reevaluated ISP lncluded the descriptions and references to the supporting
\sectlons of the corre\spondlng transportatlon SAR to demonstrate that during NCT that the
conflnement boundary is not adversely impacted by transport to the WCS CISF, and that the
cohfinement boundary will continue to perform its safety function when placed back into storage

at theWWCS CISF. /

.,,;GQ//

/
No change\as"a, result of this RAL

A\
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RAI NP-F-8:

Verify that the wording, "Reference 4,” is correctly cited for the WCS CISF SAR page F.12-13
statement, “The acceleration used in the basket and canister evaluations for the UMS) system in
Reference 4 was 40g’s.” /

“Reference 4” cannot be l-ocated in Section F.12.2, “References.”

This information is needed to determine compliance with 10 CFR 72, 24(c)/\ 24(d)(D.and (2),
and 72.122(b)(1). N

Response to RAI NP-F-8:

The reference in Section F.12.1.3.12.2 (page F.12-13) |s’|n90rrect it should be Reference
F.12.2-1. The WCS SAR has been updated to correctfth|s=error .

Impact:

SAR Section F.12.1.3.12.2 has been revised as described in‘the résponse.
/\
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//‘

Figure F.12-5 \\ /

Deformed Shape of UMS YCC, Concrete Pad Mudmat and Soil

S
The canister lid and attached(::\am\ster sheleegk accelera 10\r\1 IS\determmed to be
26.6g, which would also correspon{i\tb‘the static-acceleration. to Be apphed to the

model for the canister stress evaluatlon

’s

\

/.«

T

#

//\\

.

o>

For the amplification of the acceleratlons durmg the short

"

i’

pulse, the maximum

possible DLE- for the trlangular pulge is l 52 regardless of the basket fundamental
modal frequency and pulse duration. ‘leGWlSC for the accelerations during the long
pulse, the médximum DLF for the sine pulse is 1.76. The Table F.12-3 shows the
baske’t/a/cceleLatlon obtalned from the ana1§31s the maximum DLF, and the amplified
acce\lel ations. The acceleratlon*used in the/‘tfasket and canister evaluations for the
UMS*systerr{ in Réference- m wa?’40g s. The peak basket amplified
accelerations showr below is 37.7, which bounds the peak canister acceleration. Both
«maec\eleratlons are b\ounded by the design basis acceleration. Therefore, the basket and
wcamster eevaluatjons-contained in Reference F.12.2-1 are bounding for the conditions at

CISF \ \.‘
\ Table F.12-3
\Peak Accelerations and DLF for UMS VCC Systems
\ Pule / Peak Basket DLF Amplified
N " Analysis Acceleration (g)
\ N / Acceleration (Ap)<DLF
(Ap) (8)
VShort Pulse 24.8 1.52 37.7
Long Pulse 19.8 1.76 34.8
Page F.12-13

All Indicated Changes are in response to RAl NP-F-8



RAls and Responses - Public Enclosure 3 to E-54658

SAR Appendix G, “NAC-MAGNASTOR”

RAI NP-G-2:
/

P4

Provide safety classifications of the SSCs discussed in WCS CISF SAR Sectlon GA4.1.7,

“Auxiliary Equipment,” for the WCS CISF operation. // <

WCS CISF SAR Sections G.3.1.2, “Safety Protection Systems,” presentéseff&y class\ifications
for the MAGNASTOR storage system focusing only on the cask system c’6mponents for_ general
license approval. Auxiliary equipment needed for the site- specnflc operation is not addressed. As
such, safety classification must also be identified for the Auxmary Equipment used at the WES
CISF site. s y.

7
This information is needed to determlne compliance wnth 10/CFR 72. 24(0)(3) and 72.24(d)(1)
and (2).

Response to RAI NP-G-2: w

SAR Section G.3.1.2.1 has been updated. to reference Table E.3-2° (added in response to RAI
NP-E-4), which provides the Generic Safety Classifications for the Aux1ll<ry Equipment.

Impact: \

SAR Section G.3.1.2.1 has been revised as descri ed he FESpONSE.
\/

\
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G.3.1.2  Safety Protection Systems

MAGNASTOR relies upon passive systems to ensure the protection of public health
and safety, except in the case of fire or explosion. As previously discusseds,fire and
explosion events are effectively precluded by site administrative controls thxt prevent
the introduction of flammable and explosive materials. The use of pass1ve systems
provides protection from mechanical or equipment failure.

G.3.1.2.1 General /\\\

MAGNASTOR is designed for safe, long-term storagef f\spent fuel. The system,will
withstand all of the evaluated normal conditions and’off:formal and postulated

accident events without release of radioactive mat’grlal or excessive radiation exposure
to workers or the general public. The major des1gn con51deratlons to assure safe, long)
term fuel storage and retrievability for ultlmate disposal by the Department of Energy

in accordance with the requirements of 10 CFR 72 and ISG -2 afe as follows.

e Continued radioactive material conﬁnement in /postulated accidents.

e Thick steel and concrete biological shleld

e Passive systems that ensure_reliability. \

e Pressurized inert he11um-atmosphere to provide“corrosjon protection for fuel
cladding and enhanced heat fransfer for-the stored* fuel

Retrievability is defined as: “maintaining spent fuel‘m substantlally the same physical
condition as it was-when orlglnallgl loaded into the storage cask, which enables any
future transportat/lcm\ unloadlng and ultlmate disposal activities to be performed using
the same general type of equipment and procedures as were used for the initial
loading?” / j A

Each’ m(ajor compo ént Sfthe- system Q classified with respect to its function and
correspondlng potential-effect.on pub11e7safety In accordance with Regulatory Guide
e

7.10, each major syStem component i§ assigned a safety classification as shown in
—~~7+Fable 2.4~ “Ior Réference G.3-1. Table E:3-2;  provides.the safety. classzf cations.for the
:mia;y eqﬂ;%zt referenced in Sections G.4.1.7-of this'SAR. [The safety
classification is based on review of the component’s function and the assessment of
the C(}tsequences ofits failure following the guidelines of NUREG/CR-6407. The
safety clissification caté/gorles are defined in the following list.

o

Category A - Components crrtlcal to safe operations whose failure or malfunction
could d}/rectly result in conditions adverse to safe operations, integrity of spent
fuel or'public health and safety.

e

~ Cdtegory B - Components with major impact on safe operations whose failure or
malfunction could indirectly result in conditions adverse to safe operations,
integrity of spent fuel, or public health and safety.

Page G.3-7
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RAls and Responses - Public Enclosure 3 to E-54658

RAI NP-G-3:

Provide a rationale for the WCS CISF SAR Section G.7.1, “Undamaged and Damaged PWR
Fuel,” l[ead paragraph statement: Ve

“Finally, bounding evaluations in Section G.7.1.9 are referenced to demonstrate that the
confinement boundaries for the NAC-UMS canisters do not exceed ASME B&PV
Subsection NB Article NB-3200 (Level A allowables) during norfmal /condrtrons of
transport to provide reasonable assurance that the confinement bolindary.js not

*

adversely impacted by transport to the WCS CISF.” N \
/

Docket 71-9356 and there appears no need to reevaluate the ca'nlster confinement bound\ary
further for transport; however, if deemed necessary, revuse as approprlate\ the evaluation in
Section G.7.1.9, “Structural Evaluation of NAC-MAGNASTOR CanisterCopfinement
Boundaries under Normal Conditions of Transport.” )

e

The NRC staff notes that Section G.7.1.9 refers to the confln\ement boundaries evaluation of the
NAC MAGNATRAN Transport cask canisters as content. The«NAC MAGNATRAN package has
been certified for meeting the 10 CFR Paft74.71 requirements “Yor Normal Conditions of
Transport (Docket 71-9395). As such, if's unclear- why it is necessary to*evaluate the canister
confinement boundaries for transport of spén\t\ huclear fuel to the WCS _sitéy, However, if the
Normal Conditions, of Transport need to Be conS|d\5r\ed\to address certain-handling and transfer
operations upon canister receipt at the srte specific descrlptlons r\n\ustvbe provided in the SAR to
justify their applicability. 4

The canister structural performance has already been cenified/by/tﬁe NRC for NCT under >

This information is needed to-determine compliance with 10 CFR 72.24(c)(3) and 72.24(d)(1)
and (2). yayd

e rd

v
Response to RAI NP-G-3:

The observationis correct /that the- camste\_\r\structural performance has already been certified by
the NRC for the NormaI\Condltlons of Transport (NCT) under Docket 71-9356 and there is no
need to.reeyaluate the canister confinement boundary. The observation is also correct that the
NAC- MAGNATR{\N meets the requirements of 10 CFR 71.71 for the NCT and will be relied on
/ s /the conflnement\boundary dunng transport to the WCS CISF, and therefore does not need to
/~ bé reevaluated\|SP included Jhe descnptlons and references to the supporting sections of the
4 /correspondlng transportatlon SAR/to demonstrate that during NCT that the confinement
boundary is not adversely lmpacted by transport to the WCS CISF, and that the confinement
boundary will continle to perform its safety function when placed back into storage at the WCS
CIS

Impact:

No chahge as arésult of this RAI.
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RAI NP-G-6:

Verify that the wording, “Reference 5,” is correctly cited for the WCS CISF SAR page| F.12-14
statement, “The acceleration used in the basket and canister evaluations for the MAGNASTOR

system in Reference § was 35g’s.”
“Reference 5" cannot be located in Section G.12.2, “References.”

This information is needed to determine compliance with 10 CFR 72, 24(c)/\ 24(d)(N.and (2),
and 72.122(b)(1). :

Response to RAI NP-G-6:
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As indicated in Figure G.12-4, the acceleration time history shows two types of pulses.
The DLF for the short pulse is based on a triangular shaped pulse. The DLF associated
with the short pulse for the basket evaluation is dependent on the fundamental modal
frequency of the MAGNASTOR basket and the time duration of the shon pulse.
Details of the modal analysis for the MAGNASTOR basket are contamed/m
Reference G.12-3. The boundmg DLF associated with the short p}lse which is
dependent on basket orientation, is 1.05 resulting in an ampllﬁed«acceleratlon for the
short pulse of 29.2 g’s. For the accelerations during the long pulse the boundmg DLF,
for the sine pulse is 1.76, regardless of the fundamental modal frequency ofthe basket.
The DLF of 1.76 for the sine pulse is conservatively applle}i\téf the peak Transient
analysis acceleration. The table below shows the baskét adceleration obtam\éd from the
transient analysis, the maximum DLF, and the amphﬁed/acceleratlons The
acceleration used in the basket and canister evaluatlons for the MAGNASTOR system
in Reference G.12-1 was 35g’s. The peak amphﬁed basket acceleration, which is I
shown below, is 33.1 and the peak canister? acce‘leratlon of 28.8,.and both of these
accelerations are bounded by 35g. Therefore, the basket afid canister evaluations
contained in Reference G.12-1 are bounding fo\r\the\éondltlons at the CISF.

Page G.12-14
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RAls and Responses - Public Enclosure 3 to E-54658

SAR Appendix H, “Canisterized GTCC Waste,” H.1., “Introduction and General
Description of Installation”

RAI NP-H-1:

Revise WCS CISF SAR Appendix H.1 to address whether the confinement boundary of the
GTCC canister does not exceed ASME B&PV Subsection NB Article NB- 3200 (Level A
allowables) during normal conditions of transport to provide reasonable assdrance that the
confinement boundary is not adversely impacted by transport to the WCS CISF.

The applicant made a similar statement in WCS CISF SAR Secf/>A 3.4.4,E.71, F'A] and
(.7.1 to confirm that the canisters, received at WCS CISF, dé not exceed ASME B&PV
Subsection NB Article NB-3200 (Level A allowables) during-nofmal conditions of transport to« -
provide reasonable assurance that the confinement bouihdary is not advetsely impacted by
transport to the WCS CISF. .

The applicant should add a similar statement (underhned\above)/m the WCS CISF SAR
Appendix H if the confinement boundary of the GTCC canister does not exceed ASME B&PV
Subsection NB Article NB-3200 (Level A aIIowables) during normal chdltlons of transport to
provide reasonable assurance that the gonfinement boundary is hot atversely impacted by
transport to the WCS CISF.

This information is needed to determine compliance with 10 CFR~72.120(a).

Response to RAI NP-H-1: / /,
ISP has added SAR } Sectlon 8.3, \Structural Evaluatlon of Canister Confinement Boundary
under Normal Condltlo € of Trar\l‘sport to pomt\to the evaluations demonstrating that the
greater than Class CAGTCC) Wakstt;; canisters do, not.exceed American Society of Mechanical
Engineers (ASME)’BOlIer and Pressure Vessel (B&PV) Subsection NB Article NB-3200 (Level A
allowables) dunng normal condltlons of transport,wuyhlch provides reasonable assurance that the
confinement boundaryxls nct adversely impacted.by transport to the WCS CISF.

The.addition-of new S R Sectlon H.8.3 has caused the reference section for Appendix H.8.3

to‘fn/ecome Sectlon H. 8
/lmpact: | \

SAR Section H.8.3 has been added and Section H.8.4 has been revised as described in the
response.
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spent fuel canister confinement boundaries ind

. Structural Evaluation of Canister Confinement Boundary under Normal Conditions of
ﬂ’ransgort_

{T he confinement boundaries for the canisters used to store GTCC waste gre designed
to meet ASME B&PV, Subsection NB, Article NB-3200 (Level A allou)ableg)\}durzng
wormal conditions of transport in order to provide reasonable assur ange/fhat the
!conf nement boundaries are not adversely impacted by transpo;{ié%fhe WCS CISF. I
Sznce the structural design criteria for each of the GTCC wasre»camgq{gr authorzzedt__
for storage-at the WCS CISF are the same as the structul al desigh critegla

associated sperit fuel canisters listed in Te able - J the Styuc ufgl evaluat

’Qz

1
7

also bound the corresponding GTCC waste
are presented in: Appendzx AT7.7. ﬂ\’ UHOMS®

Page H.8-5
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Proprietary Informatlo\n on Paﬁes 91\through 109
Wlthheld Pursuant/to 10 CFR 2.390
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WCS CISF Storage Pad Layout
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