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RAls and Responses - Public Enclosure 3 to E-54658 

License Application, Attachment A, "Proposed License Conditions" 

RAIPLC-1: /) 

Provide a description of onsite and offsite insurance coverage, as described iwth?,:'6cense 
Application, Attachment A, "Proposed License Conditions," proposed license/cor:icfition No. 19, 

which states: /A~. 
"The Licensee shall obtain onsite and offsite insurance covera,~in the a?no~~s 
committed to by ISP in the ISP license application." .,,,~ · > 

/ / . 
The NRC staff could not find a description of onsite and offsite inefurance coverage in the 
license application /' // /' .. // d 
Response to RAI PLC-1: ( · ... K. .: // 

'\_ " / ISP has revised the License Application by adding Sectio'\1.&.4,/ ln9ti{ance," to specify the 

CISF for reception and storage. . . . ~ 
minimum insurance that ISP will have in place before. ··a. ccept"~fl SR •. e'nt n.ucl.ear fuel on site at the 

Impact: \~,:. ~) 

License Application Section 1.6.4 has been ~ded ~~scribell·io~response. 

\\/~ /~ . 7 ////) )·· "\ //./ ·. . 

/ z_ / ., ·"v/ ~-~- <~--
) 

0J/ 
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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 Propose~ License 
Condition 22 which states, "Prior to removing the shipping cask closure lid, the gasinside the 
shipping cask shall be sampled to verify that the canister confinement boundary'is ir:rfact to the 
extent reasonably practicable by this test." // ( 

As written, the license condition is vague and does not identify a specific{oce~du~\l~t.·es.t, or 
acceptance criteria. // / .· . 

""V .. 
This information is needed to determine compliance with 1 O CF,;R'72\24(b), (c), (d), (e)~d'("z 
and 72.120(a). //,// "\ ·~ 

ResponsetoRAIPLC-2: //. /:· V 
ISP has revised the License condition to clarify that the test~o be perform/ci is that referenced 
in Sections 5.1.3.1, 7.2, 8.2 and the operating procedures in tl:ie ap'p~ndices in accordance with 
QP-10.02. License Condition 22 is revised to read, "A Po'st,:;_Tr~risp,or'tation Verification shall 
include an evacuated volume helium leak test on 100% of the~anisters that are received at the 
WCS CISF to ensure that the accessible,·por:tions of the confinement'boundary are leak tight as 
defined in ANSI N 14-5 following trans~ort*o the:-site." The langu'age irl'Section 4.5.5 of the 
SAR is also updated consistent with this~h8{19e·~~ V 
The confinement boundary of each canist~,i~leak tes~p ifke:tccpra~mce with ANSI-N 14.5 
during fabrication and during closure of the ca~isteir}p/referencwto the extent practicable" is 
meant to acknowledge th~-fa-ct-that due to th\ g~cfm~try of the canisters it is impossible to leak 
test the entire confinem-e'ntboun9~rw once fatl~ication and closure of the canister is complete. 
Incorporation by reJerence is e'rnployed in Sections\A.11.1, B.11.1, C.11.1, D.11.1, E.11.1.1, 
E.11.2.1, F.11.1,i'a9,t;(G.11.1.1 tb .d~fine the coMfin~ment boundary for each canister. By way 
of example, ~~· Section C.11 )/in96rporates Fia4~e ~~.3.1-1 by reference from _TN Document 
NUH-003, Rev~sro);i,14, "Upd9ted Frna-1-saf~ty~l~srs Report for the Standardrzed NU HOMS® 
Horizontal Modular Storage,system-forJrradiated)"\Juclear Fuel." (Basis for NRG CoC 72-1004). 

~ ~/ ,t ® :---._ / 
Figure K.3.1-1 from,the NU!j,0MS SAR provides the figure that shows the components and 
we~thatmake up th~ co~nement boundary for the 61 BT DSC. Figure K.3.1-1, reproduced 
beloW,,. ?hows'tl'l~~ portibQ__s of'4__he confinement boundary are enclosed by other welded 
?Jlpcmen~s-(~ott?t'Q cover-~lat~\.top cover p(ate etc.). Since all of the other canisters have 
rmrlar desrgns;'-Frgure K.3.1"-(f rs representatrve for all. 

/ \\ ~~ 
~ :'~pact: \. \ 

· SA~ction 4.5.5 and 11.icense Condition 22 have been revised as described in the response. v:51 . . 
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NRC FORM 558 U.S. NUCLEAR REGULATORY COMMISSION f---P_A_G_E_3 ___ o_f _3 __ P_A_G_E_S--1•i 
(10-2000) 
10CFR72 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 incorporate ,a~plie1ble portions of 
License Renewals listed below, within 120 days of the effective date of License Rer'iewal Approval for 

21. 

22. 

23. 

24. 

each of the following: // ( 

(1) Aging Management Program (AMP) for NUHOMS® Syste'~s/"' >~ 

(2) 

The Licensee shall commit to the AMPs committed t~n,tk app~Ja C:icense Renewal 
of CoC 1004 for all NUHOMS® Spent Fuel Canisters,and storage over:packs. 

/ / '\ ' AMP for NAG Systems / . :/ '~ "-•. 

The Licensee shall commit tq th~ AMP~,.('5~~d to in tp,e approved Li.cens'e~~ewal 
of CoC 1015 AND 1.029 AND 1031 fopelli'f pplicable NAe Spent Fuel Canisters and 
storage overp~g~~- , · ··~ "':, i' -~/ ;// RAI PLC-2 

The Licensee shall submit a.Startup Plan to the NRG af'leas aay)i,.,prior 
storage of the material identified in 6.A, 6.B, 7.A or 7.B a · 

'.···, '\ ' '· ' 

st-Transportation Verification .shall -ae :anevactlate7Hlr me neliiiiilleiiKtest7iff:-fOV'*J, 
·e ganisters that are received_ . ~nsut~ t .. sible,po!fion~ qf tfie 

ponfinement boundary are lea!!. t1g{lt 8 _ NS/ N 14-5 fc Jl§fXirttotfie s1te2 
,' ,:. ~)·<,''>, ~ ·': \ ~=~ ,.y"'"- '.:s1r' -":;;(;:' ,° ~-·, 

Prior to commenc~m.ent of OQerc:3ti9. n~, tn~ Ll~~hsee-sti.;.all5 ,. · an exectJ,tep .. contract with the 
U.S. Departr:nent of Energy (DOfi:t~or:.:ot~er S~F Titl~ }:if,o ~ ~ul_ati~g th~t the t;)OE or the 
other ~N.F Tit!~ Ho_lder(s) is/are r~J::iP,0!1Slbl~·tW ,f.ui:idmgl JQns ~~quired for storing the 
material 1dent1f1ed:!n}3.A, 6J3, .7)\QrtB·at tfiei'~~!sF-1~~-1.,: , .. ,ed'by'the U.~.Nuclear 
Regulatory Comm1ss1on.r; '. ,!}~:.:/·;·;,/,; .. , \. v "/·.,::.~3 .':~r i / 1, •· ., 

i~ 
1 
,·:~/-, ~ • r: r~:;1.l:;,~_,.', t'.fJT·l1 V4' .\_:·,/:·~· .. - . i }~~>,.< :. :·. . 

Prior to receipt of thefmi:lterla. ·a ir::l·p!A;\6.18,, 7,,f\:of7.B/tlie l:icensee shall have a 
financial assuranpe,jas,trun:i~r! red.pw~u~otf :~~ .. CFR ~2.gO·acceptable to the U.S. 
Nuclear Regulatory\©omm1ss1 ·' ·: · · \J,' · ".:_ . . . · •· · r~ 125~ ' .f=="-=-~vf,._y=:;/j~j . -· ~l~'. ',;ff\ :,1~~~--~than -::=,,~}=norti!J'ie~ :tiifia-···~""'='"~ 

t ·=--·- eds . t; waste at the S cfsFr~~-'P.~·-- !I 
l . " "· .... ,,. .,,-,--·,.---·-c:::-·;7-~-~ 11 

! ~7fl This license is effeQJi~~-~ · .!= date of issua ce';hown belavy, : .' · il 
LL==---==..===,,.;::::.=--: ___ '~«'.'.-' .' _ .. =~::-~==~_;;;_-:::=c=--· .~· ,:::_ ; -==--:;:,,;:::--.=-c:::::::cc·.=-:.z=··:::::c-:-:.::;, ,·:=c;::..-:;;z:.::....""""c;!J 

/ . ·- ' ' ' ·,,-,.,..,__ ",, ' 
r' ,,, ~--.......... \~.,, ~.\,., .. ' -....... ~, 

.. HAI N P-13-2"-, '\ -~" 

Date of Issuance December XX, 20XX 

,., ., 

FO~ THE NUCLEAR REGULATORY COMMISSION 

John McKirgan, Chief 
Spent Fuel Licensing Branch 
Division of Spent Fuel Management 
Office of Nuclear Material 
Safety and Safeguards 

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 GEIB aiid establish 

/ / 

appropriate radiological controls. ISP will document the damage; notify,Jhe NRC of 
the condition and develop a corrective action plan. ISP will ,et1:1Iuaf~,t~e~se of 
movable shielding to protect personnel from radiation exp~unf'\vhile the d~.fged 

k o o A :/ ~"' cas 1s on site. ./' '~ · . :. ", 
/. / ~ 

If initial radiological surveys do not prevent furtqer~eGei~t inspection, ISP will'mow,, 
the transpo_rtation c~sk to ~he CHB. ISP wi_ll ~;se?~t:!~ safety features.of the. ~"- > 
transportation cask mcludmg seal leak test1pg a!Jcl ~m evqcu.E.tilk.~lume hebuw lea~ ' I 
test o[each canister qs·prudent nu;asures.t9'1f~jthat th)"c'anjster integrity is intact. 
If ISP concl:1des that th_e transportati_on cask is·'\~p~bt/Qf p..9rlo_rming its intended 
safety funct10ns, ISP will proceed with the rece1pt~;r ,established procedure. 

If the assessment indicates th/a(the·ti::=tnsportation cask:·fo~i:ity is not intact, ISP will 
ensu~e. the cask continues to ot ~sf l~~~~dgc~ent th~ dit~g~notify the NRC of the 
cond1t10n and deve_lop _a correctt\ac~mRJ:!!~n_. I~P.."'~ill estabhsh>measures to ensure 
control for contammat1on and mamtam doses)ALARA-:-, V 

ISP will utilize s,w.ip.es and air sa~p~\_!~k:~~z on ISP calibrated 
Canberra® gaS"'flow pib'portional gr'oss a:lpfia/beta counters, ISP calibrated Perkin & 
Elmer® Ljc(uf~,..Scl.nti'l~tidp Countert: an\! ISP calibrated Ortec® Gamma Spectroscopy 
counten( or/equivalent equipment. SipRing\analysis will be performed on a calibrated 
gas c.nt.omatograph7or e,

1
quivalent equipin,ent. / . .. , . I \/ ,( &,--·--'· ---- \ '\. r , """:--

,. ' ,~-'::(;~--------Y 
h ~ ' ' ' ' .· ""'. ', '< '" 

/ ~. '\, ·, ' 
,,,,/ ' / ' \ ,. '·\,' ,,. ·,., 

//','/ '~ '\ '~) 

~ \\ 
) l 

', ·. 1.· 1 ;,/ 

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

License Application, Appendix A, "Proposed Technical Specifications" 

RAITS-1: /) 

Specify the total design basis heat load for each of the storage cask designs t0'b?'t:1sed at the 
WCS CISF. Ensure the design basis values are included in the appropriate.s~ction of the 
Technical Specifications. ///~ ~ 
WCS CISF SAR Section 8.1.1, "Criteria," states, "Thermal assessme'Q_t;.,documented in{his 
Chapter and associated Appendices verify that the WCS CISF cpar.acteristics and ~ ... ~ 
environmental conditions are bounded by the cask thermal analyse~" However, the total design 
basis heat load for each type of canister received at the site,i§ no(provided in the Technical ""­
Specifications or anywhere else in the application. The NRG st(ff needs to evaluate wheth~~ \ 
thermal analyses of the storage cask systems propo(d/f(use at th// CISF are bounding( 

This information is needed to determine compliance with 10'C{,,:2::;,1Jc). 

Response to RAI TS-1: ::S: \ 
Only cani~te:s that have been previous

1
1y~rey,~ by the NRC t?_{tore, and transport 

commercial light water (pressurized water reactor (PVV.R) and bo1lmg~ate~reactor (BWR)) 
spent nuclear fuel and greater than clas~,C ~GTC8)~ste-will be received,at the WCS CISF. 
The controls for limiting the total design b~si~heat loacbfor: eiicn-0Lt,~e ~6rage cask designs 
received at the WCS CISF include those place~ on tl:u§ ca§l<'systems by the NRG-issued site 
licenses or certificates of cor;u12liance for the\inch,idefci y£nsporta@n7a'nd storage systems. The 
approved systems are jnoorpo~ed by referel:icevby, listing each in Section 2.1 of the proposed 
WCS CISF TechnicakSpecific-ation~\ Addition'atly, (the design basis storage heat loads are 
incorporated by r~ferei;i6e in the wcs CISF SARabpendices (see SAR Tables A.3-1, B.3-1, 

C3-1, D.3-1,(3'('"rid.G.3-1)) L._ \"') . . . . . 
As long as the,carnster 1s loaded to an amendmen\authonzed m the WCS CISF s1te-spec1f1c 
license, there isho n~ed to1ncltfaefner·loaded configuration details in the WCS CISF technical 
spe~ific~~ons. Tt,e's~st~r,till be licensed i:ina'er th_e_exi~ting _storage LCC?s for t~e design 
bas1s-storage,oeat loaG!~ Just as they would at the ongmatmg site. The design basis heat loads 
w§r~nitialt~ ne)c;l~e·d· to load SN~F. canisters into the various storage systems at Part 50 licensed 

//facilities. ~ ' ~ " 

. . Design basis thermal ~erformance for canisters in storage is, in general, significantly higher 
/~ .· .. ~· ~ 

than that of the canlsterk in its licensed transportation cask. Thus, the canisters received at the 
CS CISF followingltra~sportation will be significantly below their design basis storage heat 

loads. and therefoJre /will/have additional margin against the referenced cask thermal analyses. 

~~ I 
The desig~is /at loads are not repeated in_ technical specifications. 

lmpa~-"' /' 
ct:~/ 

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

RAI TS-2: 

Clarify why the Technical Specifications are not consistent among the different stor~i.ge systems 
to be used at WCS CISF. Ensure the Technical Specifications include any appropriat~> 
additional requirements for all storage systems. /// 

Sections 3.2 through 3.4 of WCS CISF Technical Specifications provide Lirfiiting,conditions for 
Operation (LCOs) and Surveillance Requirements (SRs) for all NAC st9fage,sy~t~s. but 
equivalent LCOs and SRs are not provided for TN America's dry storag'%systems. Ttte"applicant 
should ensure the Technical Specifications include appropriate additibr:ial requirer~'emts for the 
TN America's storage systems or provide adequate justification,\/Vh~;this information is~o~ 
needed. The NRC staff needs this information to determine tha't adequate protection is prvovided 
during storage to preclude any important to safety materialeftroll"f exceeding safety limits. · 

/'/ / /'-. 
This information is needed to determine compliance with·.~ CFR 72.12·2},~d 72.44(c). 

Response to RAI TS-2: ~ "' /. // "' v// 
NAC and TN Americas storage systems cover a more than 2:E>~elr'1!censing history. Over that 
time, the NRC has approved each amer:idment and system. This, has,resulted in not only 
differences within the certificates of cor~pliance'(GoCs) and Materials licenses themselves, but 
also in substantial differences between stortlge'sY.steni~The propciled WCS CISF Technical 
Specifications (TS) are derived from thes'e a~\app'i=oved,conclitie>ns withirt.'8ch storage system 
Coe or Material License. The WCS CISF'will r\eceiv~previeusly loaded canisters from specific 
sites. The WCS CISF site-specific license 1nd LCOs ar:e{writteh'to-a·6commodate this. Section 
2.1 of the proposed WCS,elSF-1:S requires t~at\tt{e authorized canister be loaded to a specific 
Coe and amendment,,cf( Material Cicense and1amendment. As long as a canister is loaded to 
one of these amendmen<s:' the daniJter is auth6riz~d to be received at the WCS CISF. The 
proposed WCS OIS!;:A~chnical s~~cJfication LCC\s ci!f derived from these amendments and 
where appro13,~i.fte)ncorporate~dir7ctly. T~us, eat~ ~ystem will conti~ue to operate in 
accordance with th~ NRC approvea-:--operatmgJequtr.ements after receipt at the WCS CISF. To 
require the WCS~CIS~TS tob~-hafmonized ac~ all systems would disrupt the relationship to 
the as-approved Nf\C iss6ed/CoCs or Materials'l.icense and associated TS, which are justified 
withinJhe-fio~ safety-~nalysis report for each system. 

/ ~- ~~ . ' 

/TherearertoLCOs~or the,NUrlOMS® Systems because all of the LCOs 1n the source license 
/ j ar~ based on &igin~l\ading~p?ions and are not applicable at the WCS CISF Site: 

~pact: \ \ ' 

NO,~~:ge as a restil/ this RAI. . 

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

RAI TS-3: 

Ensure the Technical Specifications (TS) include the appropriate information regardi~ the 
minimum center-to-center spacing between two canisters for vertical systems su

7
qh/as NAC-

MPC, NAC-UMS, and MAGNASTOR. / 
/· 

The minimum center-to-center spacing between two canisters for vertical .s{stems is not 
provided in the Proposed Technical Specifications. Section 4.3, "Storage{Area,J)e~ign . /. ' ' Features," of the proposed TS state that the Vertical Concrete Cask~for NA.C-M~C. N~C-UMS, 
and MAGNASTOR Systems shall meet the minimum center-to-cer:itef,s!Sacing requiremeQ_ts 
presented in the WCS CISF SAR. The minimum spacing values,,§hduld be included irl\tne is 

/.,{ "··" because these values are used to perform the thermal evaluations for normal, off-normal-,~ana 
accident-level conditions of storage. // // .. 

/ /,t 

This information is needed to determine compliance wii t(crn 7/4(c}) 

ResponsetoRAITS-3: ~V/ 
The minimum center-to-center spacing requirements are presente4n the WCS CISF proposed 
Technical Specifications (TS) in the samemanner as they are presented in the licensing basis 
for the MAGNASTOR system, i.e., the iTiinim~~J:)acing values a"re-.r1ot'included in the TS, but 
instead the TS require that the minimuni\sp'acih§,..val~-be, maintained ;a~esignated in the 
SAR. Note, the NAC-MPC and NAC-UMS\d<\not includ~ ~uc~~lai:wuag\,in their corresponding 
TS. However, the MAGNASTOR FSAR and NIAC-M~e FSARfor Yankee Rowe and 
Connecticut Yankee states~~~ effects of sJr{o~~d!Pg 1as"ks a?e--consider~d negli~ib_le with a 
15-foot center to center SJ:)acmy·:---f or the NAC-MPC,)tACBWR system, arr flow within the 
concrete cask is not ~~quired.to meet all norm'al, off-normal, and accident conditions. 

Impact: //' ) ) \ \ 

No change a( a nfsult of this EU\I. ~\) 

v~ 
~ 

/ 

./ 
V 
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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 Monitoring 
Program that is used to monitor the thermal performance of each HSM is include97rn t e 
Technical Specifications (TS). /" 

// / 
Section 5.1.3, "HSM Thermal Monitoring Program," of the Proposed Technical S~ecifications 
states that the intent of the program is to prevent conditions that could lefaci to"'exc~eding the 
concrete and fuel clad temperature cr'.teria. Sectio~ A </ ~~ 
5.1.3 also states that each user must implement either TS 5.1 }(a) >9R 5.1.3(b). As tlie casl\_ 
user, the applicant is required to implement one of the ab. ov~,qS9yhoweve. r, it is not cl~~,whl~·. 
TS would be implemented to monitor the thermal perform§uice /af each HSM at the site. The 
applicant should provide details of the program, per eith~r l:Jil/5.1.3(a) o~,:s 5.1.3(b). For "'\ 
example, if TS 5.1.3(a) is implemented, the user sha!l1e~~lop and implem)nt procedures to 
perform visual inspection of HSM inlets and outlets ofha dai~ basiyTheA',lRC staff needs this 
information to make sure adequate protection is implem'entec;f',to avoid/6onditions that could lead 
to safety-related components exceeding applicable safety'!imits':" / 

~ ~. 
This information is needed to determin\cemplianc;e wit·.·h. 1 O CFR~lf\ 

Response to RAI TS-4: \ \'~ V 
In general, the existing individual General '~ic~~se ~MS~ecn:nical Specifications (TS) 
allow users to choose between the two met~od~ foyimp,le'ment1hgJtiefrequired HSM Thermal 
Monitoring Program. ISJ;,-oriQinal!Y thought providingAlexibility in the TS consistent with that 
provided to General L)eensees-.,,,.woa,d allow IS~Jp,perform both thermal monitoring with the 
thermocouples proyideg,.ihthe noriz;ontal storage rilodule (HSM) roofs and perform visual 
inspections every-·24):fours. Thi~w~Lld allow IS\ t~ontinue to meet the Technical 
Specification requir:ement if the~e was a breakdow{1 associated with one of the approved 
methods. H6wev~(, because the dailrvisuaLinspectibn program does not require 
thermocouple~r~adoJ_1ts ~doJl:1er.:eq~i~~t~5~e~t to br~akdown, ISP will rely on this 
approach. Therefore, Sect1Jr:r'5.1.3(b) 1s removed 1n its entirety from the proposed TS. The 
exis!j!Jg-language in'l:iroposed TS 5.1.3(a) provides sufficient detail to ensure that the 
requir~tsfor,~erform!n9:\l~ual inspecti~ns ar~ captured in the ir:nplementing procedures that 
mist'_be in pla.ee Before p!aRng,1~:.ded cam.sters t~to storage. Sections A.4.4; A.5.1.3 Step 2; 
B.4.4, B.5.1.3 Step 2i\ C.4.4, C~5.1.~ Step 2, D.4.4, and D.5.1.3 Step 2 have also been updated . (10 remove refere~\es to TS 5.1·:-~(l:>J. 

~' · Impact: \ 

~ ~ . ) J . 
SAR Sections A.4}, A.5.1.3, B.4.4, 8.5.1.3, C.4.4, C.5.1.3, D.4.4, and D.5.1.3 have been 
re)ised'as descri,)h the response. 

TS S~n revised as described in the response. 
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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 used to monitor 
the thermal performance of each HSM. The intent of the program is to preefent> 
conditions that could lead to exceeding the concrete and fuel clad temp~atufe criteria. 
Each user must implement]TS 5.1.3(a)t / • • ( 

a. Daily Visual Inspection of HSM Inlets and Outlets (Front ~£11 anch~~f"' 

Birdscreens) . A </ . >" ~ 
The user shall develop and implement procedures to perform visual mspectroo of 
HSM inlets and outlets on a daily basis. There is~ pps'sibility that the HS\(ai~inlet . ./ "-' ./ '., ' 
and outlet openings could become blocked by.deqF1s, as postulated and analyzed', 
in the SAR accident analyses for air vent b[o'c::kage. The procedures shall ensu'r'~_);' 
that blockage will not exist for periods l<ger tlfun assumJd'~}he SAR analyses. 

Perform a daily visual inspection of the air~e~ti:; to ensctr~ 'tH~t HSM air vents are 
not blocked for more than 40 hours. If visualJns'R~tibn indicates blockage, clear 
air vents and replace or repair birdscreens if damages:f :.xlf the air vents are blocked 
?r could have b~en bloc~ed J~~ m~re tha~ 40 hotlr~, e',(~luate existing co.~ditions 
m accordance with the s1te.,corre.ct1,ve action program to confirm that cond1t1ons 
adversely affecting the cohfrete..:orfuel-cl~~ding do n6t~xist'1 

,\~. --.,_ "~ 
(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 

H~ described in Section 5 .1.3;, HSM Thermal Monitoring Program of the Technical 
- r··---· ··-, ---·--··-·.---------~- -··-·-r-·-.. -·. ~- '·-·-- -·········, 
Specifi£&ions _[ A.4-3h (i_ciily visual:in~pj?C(ion o[the in)st mJ(ioutlet :vetzf~pj_!he.HSM, 
~~cfj:_fi1J:2-.V.!f!.g_q_fj2_j_4._e_11JiJJi4.. cje_!z.!'.!.{:Preve~fi. ~ondi!i~ns _t~~t ~~uld lea~"~~~~_ding _; 
the concrete and SNF clad temperature cntena. In add1twn; mstrumentcitwn that can 
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A.5.1.3 

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 reQJaining 
transfer equipment to the Storage Area. ///) 

Monitoring Operations ,,::(':' < 
1. Perform routine security surveillance in accordance. w1~ t~s~itty )%n.· .· 

~v . "". ·'"~ 2. Perform a daily visual surveillance of the HSM air,inlrts and outlets (bird sci;_eeris) 
to verify that no debris is obstructing the HSM/v{n!~/fn accordance with"Section 
5.l.3(a) of the Technical Specification [A.5;7M!~quirements. ~, \.:~;)I 

/
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B.4.4 Storage Module Thermal Monitoring System 
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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 th~kid to the 
transfer vehicle. /. ",) 

25. Move the transfer vehicle and TC to the designated area. Rt;tu~t~maining 
transfer equipment to the Storage Area. //,;:/\<~ 

26. Remo~e t~e -~HSM Door and adjust the seismic r.e· s.traiQJsin the rls\_\e w. eek 
followmg mitial placement. ,/,.,~> \~ 

B.5.1.3 Monitoring Operations / 1
: // '-,~ .;;"- . 

/ / ~'> 
27. Perform routine security surveillance in{cc;~fdance with,the')ecurity plan. · 

. . . . \ "· .A/:/ . 28. Perform a daily visual surveillance ofthe~HS1'4 air ml~t and outlet (bird screens) 
to verify that no debris is obstructing the AHey;tvI '{e~ts"in accordance with Section 
5.l.3(a) of the Technical Specification [B.5-2ffrequirements. 
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C.4.4 Storage Module Thermal Monitoring System 

HSM Thermal Monitoring Program of the Technical 
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C.5.1.3 

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 remaining 
transfer equipment to the Storage Area. · ~ 

Monitoring Operations . A{~· .~ 
L Perform routine security surveillance in accordance wi~~rj~t~ 
2. Perform a daily visual surveillance of the EOS-HSJvl,air inlets and outlet&(bird 

screens) to verify that no debris is obstructing Jh(Ji!Sfl vents in accord~ce t1t~ 
Section 5. l.3(a) of the Technical Specifi::•;;9,s-2!} requirements. ~ J 

K;< .. A/ 
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D.4.4 Storage Module Thermal Monitoring System 
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24. 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. 

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

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

27. Move the transfer vehicle and TC to the designated ~Lv, .. .,,." 

transfer equipment to the Storage Area. 

D.5.1.3 Monitoring Operations z:. *'. 
,V;.,jV 

1. Perform routine security surveillance in a c'&i;dl~ce with the security plan. 
,Li)Y ., 

2. Perform a daily visual surveillance oft. ''.~SM air inl~t:~( . d outlets (bird screens) '· <·=·." ,( .. ·/57 
to verify that no debris is obstructing the lf~:Jy1;',yeniti~:,accordance with Section 
5.1.3(a) of the Technical Specification [D.52'21:~Jt'efuents. 

-~f~~~~ 
~ 
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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 equivalent of 50 
/ / 

gallons of diesel fuel. .,./ 
/ 

/ 

Table 3-1 in Appendices A-D of the application for the Rancho Seco/MP\87/NUH~MS® 
Systems list the WGS GISF design criteria as 300 gallons of diesel fuel/Table,3-1 iA 
Appendices E-G of the application for the NAG systems list the WGS,Cl~P/design criteria as 50 

gallons of diesel fuel. /) v ~" 

WGS GISF SAR Section 3.3.6 states: ''The GTS and the vc;T·a.re,quantity limited(< 50 g~ns) 
and are described in Section 12.2.1. The transfer vehicle tor theiJUHOMS® System is als~ "'· 
quantity limited (< 60 gallons) and will not be in the Gask1HaAtlling Buildi_µg (GHB) during y> 
handling of the vertical systems. As the NU HOMS® s{stem"is evaluated fo'j; fire with 300 gallons 
of diesel fuel, the quantity of fuel in the transfer vehi~le~s 6-ounded J0( NlJHOMS® Systems 
operations." On the other hand, Section SAR 7.5.3.8, "OA-S~ccidenfs" states, "During 
operations, the amount of flammable liquids that are in th~'Qtif B'\viJl,-5e administratively 
controlled to ensure the amount of flammable liquids is maintai{led'qelow the fire load limits for 
the respective systems (e.g., 300 gallo11s'oh:liesel fuel for NUHG~s®,systems). In combination 
with fuel limitations and a fire suppression sy~~the fire hazard fo.[ t~'Ruilding is adequately 
mitigated (see WGS GISF SAR Section 3.3~6)."~, ~.......__~ .. ·. . . .. "" .. · > \ \ ~ .·.·:.~ ,}/ 
The information provided in WGS GISF S~R rable 3)-'of,,AJ:J·p~ndice~A-G, and WGS GISF SAR 
Section 3.3.6, and Section 7.5.3.8 appears to b'e inGonsistent with~tegards to the WGS GISF 
design criteria for fire/explosiofrs~Rrotection; ther'ef~re(administrative controls should be 

. ' \ / 

included in the ProposedJechQicahf pecifications~b limit the amount of combustible material to 
the equivalent of 59·§allons of diesel1fuel to m~~~.sure WGS GISF is bounded. Also, 

. inconsistencies Jn/the/application}sh0uld be fixed ortlarified. The NRG staff needs this 
information to/determine that adequ~te protection\s provided to preclude any important to 
safety materi~I, fro'~cee,!{sa(futy ~its~~--:)·// . 

This informatio~~eaea to,~ne ~liahcewith 10 GFR 72.44, 72.122(b), and 

/ - . ~ 
72.122(c)~. ~ 

.,.Resp'onseto~'-TS-5: 

.·· . of flammable hqu1ds,durmg LOADING OPERATIONS below the fire load llm1ts for the respective 
systems in the safetYr an1alysis report (SAR), and to specifically limit the amount fuel in the 

"' tnrnsfer equipment t0 50 gallons when handling NAC vertical systems and less than 300 gallons 
"' \.. ® I I for the,N.UHOMS /Systems. 

~-."' / I 
In adaiti0~R 9-ifction 7.5.3.8 has been updated to reference the 50-gallon diesel fuel 
equival~mt limit for the NAC-MPC, NAG-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) 

- Trolley Beam (spanning the Lift Beams & also mounted on Self Propelled 
Dollies) - ASME NOG-1{) /· · 
Standard Lift Links - ASME 830.26 /. 
Standard Shackles - ASME 830.26 / .· 
Standard Slings - ASME 830.9 / \ 

- Transfer Cask Lift Plates-ANSI N14.6 /'··D'·~ 
- Air Operated Chain Hoist (suspended from Trolley:Beam) -ASME NUM-1 

Qualified with Rated Load per ASME HST-5 0 ··,/ ~. "", 
- Canister Lift Adapter (which mates with ca~js,t~9)-ANSI N14.6 ~~ 

• The VCT with CANISTER lifting devices us~d~With'the CTS shall be designe~, ·'·) 
fa~ricated, operated, tested, ins~ected and;m9ifita_i~ed in ~~cordance with th_e~~ · 
guidance of NUREG-0612, Section 5. t/Thefspec1f1c am;>llcable standard being 
applied to each primary VCT is as foll6\~ /;{ 
- Hydraulic Locking Telescoping Boom AssembJieiv- ASME 830.1 
- Lift Beam(s) (spanning the Telescoping s'oom Assemblies) ANSI N14.6 

- Cask Lift Links -AN(,f\J14.~, . ~""·~·· 

4.5 Design Basis Site Specific Parame~s,;~'?:t:Jrnaly_ses . ,· •.. 
\\~ ', "'. 

The potential for fire and explosio~. sh'all be ~dcireise}fby~Jimitin?;ihe amount of 
flammable liquids during LOADING\OPERA TJONS,..be/o.w thlirire load limits for the 
respe?tive sy~tem~)!lJ!J~ SAR. This'\nd~9ei tpl conditi~fhat the fuel tank of the cask 
hand/mg eqwpll)~(lt.us~cl;to, move the\(o,fdf;.d'VCC onto or from the Storage Pads 
contains no mlre)han·-50 g,a{lons offuel,anp no more than 300 gallons for the NUHOMS® 

System.~<~>,/ ) :-j \. ·J·• .. 

<',\/ ./ . / .. ·1--- . - '\,. e • ....___ ____ 
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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~he worst 
case for maximum stresses on the steel crane runway support beams. ,-6dtitermine 
worst-case lo~dings on the beams: crane lifting trolleys are P?~itionelt53rcfue side of 
each crane with the two cranes adJacent to each other. In add1t1ontt'ue worst-case 
location of the overhead bridge cranes is determined for the ~yefjJJrS\t':U~ture design. 

7.5.3.8 On-Site Accidents ... V ~\ · .. 
/0) ~;"' 

WCS CISF-initiated explosions are not considere~ot~dj.b1e since insufficient \ ~' 
explosive materials are present to initiate an even.t tha{would result in the destruction"" 
of the building. During operations, the amoupf~~~mmable liqµids that are in th~V 
CHB will be administratively controlled tq,ensure the amoun{of llammable liquids is 
maintained below the fire load limits for th~r~s 'ective sy,sfun:is1e.g., 300 gallons of 

fy1qlhJb~~1t:ff~~~:~~:;~tt:t~t~ .. ~ef!J!~rt:ii~t~f l~fitI1~i I 
limitations and a fire the fire hazard· for the building is adequately 

mitigated (see WCS CISF ~···':.:~ 

7.5.3.9 Off-SiteAccidents ~/ 

Page 7-39 

All Indicated Changes are in response to RAI TS-5 



RAls and Responses - Public Enclosure 3 to E-54658 

RAI TS-6: 

Clarify which version of ACl-349 is called out in Operating Procedures - Administra;tve 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 Technica~S~ifications, 
Administrative Controls Section 5.1.3.b.iv, it appears that the information r.efererfc;:~d is an 
outdated version of ACl-349 (1985 version with the 1990 Revisions). Tbe' AGf:,349 standard has 
been revised in 2006 and again in 2013. Note that starting in the 20Q{feyi§ion,tt:ie tit tmal 
considerations were moved to Appendix E. A V 

/ ) 
This information is needed to determine compliance with

7 
10 ~FR 72.24(c)(4). 

Response to RAI TS-6: // · ~ 
. / ' ./ 

In response to RAI TS-4, ISP has removed Section 5~\3(1::>)".includ!,PQ Section 5.1.3.b.iv, from 
the Technical Specification (TS). The HSM Thermal M6riit0rmg ~rogra111 is now completely 
implemented by daily visual inspections of the inlet and o~tlet vents/~th no associated 

evaluations required. .·· ~. ~ 

No change as a result of this RAI. ~0 ·.·'/j~ / . 

. ( 

\ 
,; ) 
~1 
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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 acGicfefut 
temperature limits for fuel cladding have been exceeded," and what procedures/or tefsts will be 

used to "verify that th~ caniste~ ~on.finement is ~aintained." . . .. / ( 

The Proposed Technical Spec1f1cat1ons, Operating Procedures - Admm1strat1ve ana·"'­
Management Control Section 5.1.3.b.v, include these statements but,,th/,, <?reis nd'specific. 
procedure or SAR section referenced. //) ', ~ ~ 

This information is needed to determine compliance with 1 O ,9FR/72.24(b) and (I), 72.120(a) "-
and 72.122(h)(1). / .. , :/ v· 

//<. / 
Response to RAI TS-7: / /) 

In response to RAI TS-4, ISP has removed Section 5~3(!>), i~lyEling),ection 5.1.3.b.v, from 
the Technical Specification (TS). The HSM Thermal Monitering'Program is now completely 

Impact: 

\ 'r--.~ ···/;/~ 
No change as a result of this RAI. 

/ 
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RAI TS-8: 

Ensure the application provides the appropriate inspection requirements and acceptance criteria 
in Proposed Technical Specifications Section 5.2.2, "Cask Drop," Inspection Requifernent, 
which states, "The NUHOMS® CANISTER will be inspected for damage after an~rc with 
CANISTER side drop of 15 inches or greater." / ( 

This information is needed to determine compliance with 1 O CFR 72.~.(c)51t·and 72{0(a). 

Response to RAI TS-8: ,AV ~ 
For NU HOMS® Systems, the ac~ident involving the drop the snieJd'd transfer cask (STCS). wfth 
the CANISTER and its spent fuel contents during transferpper,ations is evaluated as a "'- :~ 
non-mechanistic accident. The structural analysis demonstrates that thE;,,~asket integrity is V 
retained and the STC and the CANISTER maintain their cefnfinement ftJnctiens. Therefore, the 
inspection and acceptance criteria are traditionally prbvid~,in the ap6'icable accident analysis 
sections of the safety analysis report (SAR). ~~/ 

As a_ result, the inspection requirements ~n .. ~ th·e··.·acceptance criteri~are clarified in the SAR 
Section A.12.2.2, B.12.2.2, C.12.2.2 and-D .. 1-2.2.2. .~· 

\ ~~. 
Impact: \. ~"' . . ." · . 

. \ --~---, 
SAR Sections A.12.2.2, B.12.2.2, C.12.2.2\ and 0.12.2

7
?2 have been~i:evised as described in the 

response. .\/· ~ 

/ 
/'.,·· ~\ 'i/ ) . ···.·v .. ·· 

. . 

:~/ 
/ 

-~ 

·.·· / .. 

' 
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'€oftective Actiorl 

r::orislsterit with Sec:_tio,n}l/1. 4 ·o[Volun~e J of [ A: fl" 1 ), . the; canistctr.l~all qe)nspe9Je~ 
jordqrrlage, f01;)irop>fie'ig1its g,~~ater fhan/,jteert fhchrts; afnec~sspfy: R.pmovhl of thl.i 
'fransfer tas,k tcfp cover f:fate ma~ req~ite cutting of the botis. in the-'eriJ,nf o.f/?i\-g_q!_!!e/ 
;drop;onJo th~ [op end. 'fbe'.ve of}#,rations:01:vU[ _tgke place inJhe, Cas · · rrndling 
l)3uilaz1Jif;' .. ThfHient off he damage wU(diso be •evqiuafed/iiS:ing ·q:' L · .· hs':'ti) 
I •. •.. . , .. °'. . . . . , •• • . • . • •. • • >' ·. y :.· ... ··:--., .. ,-., ·,~, 
~e"!opstrate th~t there is.,:n_o (ml!_qqf toJ!!f.gbility pftfi§_Qafll~lf!!....ro. .!9 JJ!rforir!: 
;its intended deszgn +·,,nctwns.l ~ .. '=M·---·<' -~ '' .. , ··--~- •• ,• _J:':! ... ~ • ,,t•• • ·-:.::I 

r-·,-·.·.0:~._,---..... •;•, • ,·· -.;;-------~~--~- ,_"r.-c':t.----.·_--,., __ ---- • M,s,;••M,•- ,..~;>,_.. 

'following rep<ivety oft.he transfef•cask andtransfe.ro/ . . n'ister in the. .,! th@, 
transfer cask;willbe tnspec:ted, repairec/; .qnd tes . appr:?mrtateprior t()-feus~, 

tr;~if)T:ta~t:tt":J:.°fi:;;JJJ~t~·!k .. • ::et:~a;:i:1:fft,,tJj:~1 .'{;> 
f{andltng Buif dhig: . Th~f ff!GY 1:tf'iJuire seye,;,&,l W e~· of pla . · .. / lb~ ep~µre all. ~tejj3)1t~ 
porteiJtly.prgq-,,t;e.d., .D'iJt:!ng,tl:t.isJ(ime,. iemp, . . be.taJf.,ded.t.or,h~ 
1(r.ctnsftf cask;~o :fiJirdmi~il bnsite: ~xposure:ib Wi " 'tionf p~rtJ07'!11_(!t f:n~ 
'!!:f!r!~fi!i::_c_q_{ff. i'J'pu[c{f!e ,:opt!<!_ qfi t~,.tfn~_'tf!':e: th~~~'!/( J!_ny!~ 

/'~-
A.12.2.3 Earthquakes \ ~~,;~~ 

Cause of Accident \-_~:::-..>~. "''2,\ / ,,.,:,, .... ,~. 
'c\~:\ ,, , /~l' ·~, 

Site-specific ground-surface uniform\l1az}:r1 !}~Sponse-sp--S9tia (UHRS? with lE-4 
annual freque~c;x-of-exceedance (Af~}li~y1ng peak ground acceleration (PGA) of 
0:250 g horizo,}!i1:al}~~?5 g verti'cfl a{e shown in Ta?le 1-2, Table 1-5 and . 
Figure l;K Jlie s1te-s~e.c1fic response sp~ctra are used m the WCS CISF SSI analysis 
to obt~fpJhe enveloped~?~teleration spe?t1~ at the HSM CG and base. Section A.7.5 
demefnsffates that oping WCS \ site-specific seismic forces remain below thifr~~li~l7•~!?:'t~ ® MP! 87 Cask System components. 

Acc1dents:Anal¥s1s/ 
.,,,.--..... "' . ·".' / >, . . ""'· "' ..• ·"'- • • 

/. ~.Jhe ~t~u~tura~>:t~erJ11,€tl, and rad1olog1cal consequ~nces ~nd the recovery measures <v r~1,9 t\m1tlgat~afu~arthquake are addressed m Secti?~S 8.3.2.2, 8.3.2.1 of 

/~·.· .. ·.:···,····.. Volunre\II an·,·d··· 8.3.2~'\ ~Volume III of [A.12-1]. In addition, Chapter A.8 '"-.. , . demonsttates\that the tnermal analysis performed for the NUHOMS® MP187 Cask 
~- ,\:., System in\[A.[2-1] is bounding for WCS CISF conditions. 

,,"~,12.:2.4 Lightnin/ ) 

~C~us,\i/ccident 

1:1).e'likelihood 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. 

PageA.12-4 
All Indicated Changes are in response to RAI TS-8 



WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim 

Accident Analysis 

The structural, thermal, and radiological consequences and the recovery measures 
required to mitigate the effects of a drop accident are addressed in Sectio_v~S.}.1.3 of 
Volume I of [B.12-5] for the MPl 87 cask in the transfer configuration./Section 3.6 of 
[B.12-1] demonstrates that the canister remains leak tight and the basRet £aintains its 
configuration following the drop event. In addition, Chapter B.~d~m~trates that the 
thermal analysis performed for the NUHOMS® MPl 87 Cask Syst9m inlB.12-1] is 
bounding for WCS CISF conditions. <J;// ~),,. 
C .A. /, "-orrective ct1on / ··~ . "-. 

/ / ~ ' 

~g~sis!e~!,~1-·t~':'.§~_C.!i~~ 1 !:.?~5A of[!~~J2-~], ti,,ti~is{: will be inspected fo~m~\I 
J!ff drbp}leigfttsgreaterthan.(zfteen·~nche§,, ~S"n~~ary. Reiyq~al of the transfer~v' 
cask top cover plate may reqmre cuttmg of,the bolts m the ~vent .of a corner d~ onto 
~ top end. These o~e~ations wiU~ake p~*jn ihe ~~k~art@ng Bujldm~.1~'fh~ 
'extent:of the d[!mage will _also be: evaluatul_u.sz · to demonstrate· tha~ 
f he~e is no i"}P_f/.ct to the:9.bility2.fthe canister t~~ t.oyJ:rfm:m its inte!!fk_d 

'des1m:!_iuf!StlO,:,s.j /'·:"~--,.... "' .~ 

Following recovery of the tra~sf~ca~ ahc:Hransfer of~~anister in the AHSM, the 
transfer cask will be inspected~r~pairedandJe~c-~s appropriate'>prior to reuse. 

. \ .•· \ )' . ;. '.' ;'·" V 

F f h k d \ \ . / b ,~ . '-., d 1 . I or recovery o t e cas an contents, 1t may . e necessa.,Q/t6 eve op a spec1a 
sling/lifting ap_paratus.to move the\tra~sffr ,cfisk from the drop site to the Cask 
Handling ~,uildj!J.g.-lhis:rpay requir~ se~e~al weeks of planning to ensure all steps are 
correctlforg/ariized. Durin'g this time\ temporary shielding may be added to the 
transff[Cl;!SK to minim~e:Jn-site expo\:i4r~\to WCS CISF operations personnel. The 
t~O,{ask would .9e'J~ens~e safety of personnel. 

B.12.2.3 Earthq~s~~-------J 

,.,.,..,...-~eause of Accident 
/ ... -~ ~" 

/

/. ,.,~fe.,~pecj~c grou~d~~urface uniform hazar~ response spectra (UHRS) with IE-4 
,.,/:i:~ annual'(requency of~xc5edance (AFE) havmg peak ground acceleration (PGA) of 

/ ~ 0.250 g hpri.iontal and'0.175 g vertical are shown in Table 1-2, Table 1-5 and Figure 
:.·~- 1-5 .. The 1lte~f pecific respons~ spectra are used in the WCS CISF SSI an~lysis to 

· ~ obtam the/n"feloped acceleration spectra at the HSM CG and base. Section B. 7 .5 

·,~, ""- · ... • .demons.·t_/_r_._·_a. teslthat the enveloping WCS CISF site-specific seismic forces remain below 
, '~ their aJ(plica'ble capacities for the MP 187 cask and Standardized Advanced 

, i. 'NijHOMS® System components. 

~// 
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C.12.2.2 Drop Accidents 

Cause of Accident 

Revision 3 Interim 

Sections K.11.2.5.1 and K.3.7.5.1 of [C.12-1] discusses the cask drop 50(;~ 
MP 197HB cask in the transfer configuration when it contains the canister/ 

// ~ 
Accident Analysis ,<: . . ·· .... ~···· 

// //:< ~ 
The struc~ral an~ thermal consequences f~r the effe_ct ot a\~? acc1den\~re''" 
addressed m Section K.11.2.5.2 for the camster and m/Ap]?end1x C.8 for tfi~\ ;t .. ··" 

MP197HB cask in the transfer configuration. This analy,s·is demonstrates th~,the '\.., 
/ ' ' 

canister remains le~~ tight and the basket maintJiris its~onfigura:ion following the . "-
drop event. In add1t10n, Chapter C.8 presents,.tlie th{rmal analY,~Is performed for tire ) 
MP197HB cask for WCS CISF conditions.,/ </ /.) v 

"·· . / / 
Accident Dose Calculations "·,,,~/ .· / .. / 

"~ > , ; J' "'. .. ,,/ 

The accident dose calculations J?._resented in Section·~.11"¥,5 .3 of [C.12-1 ], are very 
conservative because the MPl97BRcask consists of a'solid'neutron shield, the source 
terms for the contents of the ~ahister'liave·significantly &cay~rior to transportation 
to the WCS CISF and the boutlpa}y i?app(oxiinately 0.75 ~il.eslrom the WCS CISF. 

\' ... \ '.1, . • >•., 'v/ 
\ . ') . ""' 

Corrective Action \ /( / .,-"-,.__ /", 
\ . . . ;/ "'·· 

-·~~ . \1'·'\c.f 
Consistent witi(Sections_K.1 l.2.5Aand ~a.5.4 of [C.12-1], the canister will be 

/ . -----~-. -· -- . ·~ 
inspected J6r9amag, <?R./h~Jg~{~g,JiEJ.<1[Jha12fif!.£(!J!J!JChes.i, as necessary. 
Remo;a(of,,the transfer cask top cove\pl~te may require cutting of the bolts in the 
event of ~omer drop16nt6 the top end\ Tliyse operations will take place in the Cask 
Hab;cllirtg Building.1 .. ' ' ·~ »ffi!? wil{also· be1¢valuated·dsing 
pale~--:---.. . J:zo impact p J!!.iE.QilLti!. of t!J.~ canJiI~Ft~ 
~oniinu.~ ·-- its jntende'q,. e... .. junctjpns,! 

/~~~U:Ow~~g ~o~~&~f the transfer c~sk and transfer of the ca~ister i~ the HSM, the 

/
,. • /'/ transfer cask w1ll,he mspected, repaired and tested as appropriate pnor to reuse. 

/ ~ \ ". ',\, 

/";1~- ;/ For recdvy6\ofthe ~sl<and contents, it may be necessary to develop a special 
~· . \,., sling/lifti~~. :.· apparatus to move the transfer cask from the drop site to the cask handling 
~ ~. buildi~g. Jhi~)~ay r~qu!re several weeks ?f p!anning to ensure all steps are correctly 

~· '"' orgamze9~ Durmg this time, temporary sh1eldmg may be added to the transfer cask to 
·~· " •• 

1

" mini~iie ,'-site exposure to WCS CISF operations personnel. The transfer cask 
· "'.'>w~yld ~e·rnped off to ensure the safety of the personnel. 

/ 

V 

Page C.12-5 
All Indicated Changes are in response to RAI TS-8 



WCS Consolidated Interim Storage Facility Safety Analysis Report 

D.12.2.2 Drop Accidents 

Cause of Accident 

Revision 3 Interim 

Sections T.11.2.5.1 and T.3.7.4.1 of [D.12-1] discusses the cask drop fort~ 
MP 197HB cask in the transfer configuration when it contains the cani~tei/ 

_,,/ ., 
/',. / 

AccidentAnalysis //.A;~ 
? / " ' 

The structural thermal consequences for the effects of a dr0fl:).ccident ~e adaressed in 
Section T.11.2.5.2 of [D.12-1] for the canister and in ,}pp~ndix D.8 for th'eZMP1'9~HB 
cask i? the transfer configur~tio~. !his analysis ?~JP6ilJtfa~es that the canist6i\~m'a~s 
leak tight and the basket mamtams its configuratJorifollowmg the drop event. In'\ :,,, 
addition, Chapter D.8 presents the thermal anal~sis;_iSerformed fQr the MP197HB cask ) 
for WCS CISF conditions. (. < ,{>> v 

Accident Dose Calculations ""< · "' /// ,, .. · ./, ,/ 
"'\,. . •' 

The accident dose calculations P!esented in Section~Al~,5.3 of [D.12-1], are very 
conservative because the MP/9~BJ3-,cask c~ns~sts of a"s~l!d'neutro_n shield, the sou~ce 
terms for the contents of the c~i:if~e\~·s1~~cantly dec~Y.&if nor to transportation 
to the WCS CISF and the bountar~ 1s app~~mate~t~~ m1l~eJrom the WCS CISF. 

Corrective Action \: \ /1.,_,r,,~<-':';;, 
\·\/J/ / 

Consistent wit~ns,T.11.2.5.4\artd 8d.5.4 of [D.12-1], the canister will be 
inspected/9; 9amageflflirgR}'!!!il;L !.?..t t~g!J.iJ.f1'(},£~, as necessary. 
Removaf of;ihe transfei" cask top cove~plate may require cutting of the bolts in the 
evel).t'6i:/corner drop bnt6 the top end\ TH.yse operations will take place in the Cask 
!'J:al}d:lid 13uilcl_i_~_g.i' --.. --:-· --:'fr~e'will aMo.- be*evqludted-;usihg~--c"T·---i 
F(ll . .- .. . . _o irJ:p~c_!_:{Q__{~~:·a~!Ji.tJ!...g[!J!:'!tcal'listq_J2:, 
pontinu .·. , ... its rntender} es. _ functions.J 

_ ... ----:,-'-•"' ', ( 
..,.. ·. ~ . "...· ' . . 

/ y---",,;:;..GllQ\\:'.!~g recq;7ew:~!the transfer c~sk and transfer of the ca~1ster 1? the HSM, the 
/~ / trans-fer c~sk w1lk~e mzyected, repaired and tested as appropnate pnor to reuse. // "'\ ,'""', 

/c. (/ For rec~~er~,of the ?::1.sk:{nd contents, it may be necessary to develop a special 
~ sli?g~liftiii~~~~paratus to. move the transfer cask fr?m the drop site to the cask handling 
·.r ,~, bmldmg. 'Fh1s}may reqmre several weeks of plannmg to ensure all steps are correctly 

· "'- organized'. During this time, temporary shielding may be added to the transfer cask to 
" ""' minimi/e. Qfl-site exposure to WCS CISF operations personnel. The transfer cask 
", '''would biy{oped off to ensure the safety of personnel. 

~// 
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Safety Analysis Report (SAR), Chapter 3, "Principal Design Criteria" 

RAI NP-3-1: . ,::2 
Clarify the application of ASME NOG-1, "Rules for Construction of Overhead a{d Gantry Cranes 
(Top Running Bridge, Multiple Girder)," to the design of the canister trans,r".§yste'm (CTS). 

The design criteria specified for the canister transfer system is inconsis(enttWCS~ISF SAR 
Section 3.2.3.5 states the 1989 edition of ASME NOG-1 [Ref. 3- 26] ,as,6sed for,the 'static 
design load combinations, while WCS CISF SAR Section 3.2.8.3 -ihdi~es that the i'mp.orlant-to-
safety canister transfer system load combinations were in ac. c. pr'dap6e with the 201 O Eilii~tioli'of .. , 
ASME NOG-1 [Ref. 3-34]. . ,/i // ;· 
This information is needed to determine compliance with tl),e{o CFR 72f'24_(c)(4). · 

Response to RAI NP-3-1: \ V/ 
All calculations and design specifications have been reviewe~ and~SP has revised SAR Section 
3.2.3.5 to reference ASME NOG-1, 2010 ,E~ition. Reference [3-,26] is,also updated to indicate 
that this reference is not used. ISP also/ver.·ifted~eference [3~]'.w-~as only used in Section 

3.2.3.SoftheSAR. \\'~ ~-.. V 
Impact: ~\~ '0 
SAR Sections 3.2.3.5 and 3.8 have been revjsetl as de~~the response. 

~' ':( 
_/,/ )_ ' 

"'-. -~ ·. -::::; 

/ 
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the Vertical Storage Systems storage pad gr_zc{j}ze}/.JJ/foM~_Jj{f_s_sf9i_ci'ge pqq,j 
RAI NP-3-5 the soil material properties used are the static properties, equal to 0r lower than the 

dynamic soil properties and, therefore, conservative for use in an equivalent static 
1--····---····---1 

analysis. The soil properties used in the equivalent static (J,nalyses !for the Nerti cal 

!~;:~~i:y~t~7 [;t;;f :::~:}t~t1e.if fi~i![IT.S:~to~qge_pg~];r~vln in 
__ ==..:::; =.:.::;:;.:::._~=:;;._;:;==~ ='~~== = 

~ The design c~iteria use~ _ _for,the Canister Transfer ~yst~m (~1;sfis/sp~cifi~d in ASME 
_! NOG-1, Section 4000 [/-3_1]. All o~the load com~ma~i·o.ns<i.de~Jified 11\e_ara&:._aph.. . I' I 
! 4140 have been evaluated. Controllmg load combmatlons Have been usea,Jo determme I 

/" • ~ "-. IT 

I co~ponent stresses an~ then are co~pared to appl~c~bl~§Jlowable_stresses. ~est1m I 
1 
of simultaneously apphed loads (static and dynamJc) do'Ilot result m stress levels . ~~ 
which would cause any permanen.t d~ .. formatioJ .. ,ari~thus, the CT·.· S fully meets the\ I> 
requirements of ASME NOG-1 [1}j]. /'c'·/' //:,\ '~ I 

...r.=c=:=~~~ ....... -~~-=---=:.:..=~-......:=--===~~~-=~---:;,....~ ...... ---_;~---'·-...-:.;.-=~ 

CHB structural steel components are analy}ed a~-,desigp.eitprfusist the specified 
loading combinations in the IBC [3-1 O]. Static'aq_alysis7rnetHods are used for 
determining forces and moments on structural steel me~rs as a result of applied 
service loading conditions. D~naw.~ analysis meth~s~re ttsed for determining 
structural steel member forces and moments for factoreoJoacling conditions where 

structural components are subj\,~f~·to...~~2:~~lQ~~~~---- ""-0 
Seismic analysis information fo:i\thd,NUHgM'S/~-an~ Veiticyl Storage System design 
criteria are fully described in App~ndice~.,1A.9/B.3, c:J,-Dd, E.3, F.3 and G.3. 

,,,--- I \/ • 

3.2.3.6 Critical Darn{hig-V~l~i\ \\,_· .(/ · 
' /·. / '\ >·) \ . \ 

Criticat"d~mping values are in accordab~ewith Regulatory Guide 1.61 [3-27] for a 
ssH! ·/ / / \ \ 
~ .. \, /{ . ,----:-~~,->/ 

3.2.3.7 Basis 'foz Site_-}?eve!opm1rnt-Analysv· 

~-~--Site-spec)~,~~b~ry ground motion is determined through evaluation of the 
// ....---.seis~l~gy, geology, and the seismic and geologic history of the site and surrounding 

/ '.'.// r~i0~ Thts inf~at10~ is contained in the site-specific PSHA (Chapter 2, 
,_/.· · (' Attaclitnenf·D). "'/' 

/_ ' \ . \ " 
~"- \ ..... 3 .• .2.3.8 Soil Supp\rtetl Structures 

"'.···~ ) J 
~ :,· The soil shIJpbrted structures that are analyzed for the CISF design basis ground 

· ,m.otion .. '.1ireJhe ITS Storage Pads and the CTS. The CHB is analyzed based on criteria 
establishe'cl by the IBC [3-10]. 

,V 
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3-22 Title 10, Code of Federal Regulations, Part 20, "Standards for Protection Against 
Radiation." 

3-23 Title 10, Code of Federal Regulations, Part 72, "License Requirements for the 
Independent Storage of Spent Nuclear Fuel, High-Level Radioactive w

7
.as'te;and 

Reactor-Related Greater than Class C Waste." / 

3-24 ASCE-7 (formerly ANSI A58.l), Minimum Design Loads for B>1ildings and Other 
Structures, American Society of Civil Engineers, 1995. ///'(:":,, 

3-25 McGuire, R.K., Silva, W.J. and Constantino, C.J., 2001, Tfich9ical basi·s,t01\evision 
of regulatory guidance on design ground motions: Hazars:J- atid risk-consistent)r~und 
motion spectra guidelines, U.S. Nuclear Regulatory,J~Gnµriission NUREG!Cltz672&. 

,. ., "'··" 3-26 Woti;sed. ,,//;>/ "'~· )I 
3-27 Regulatory Guide 1.61, Dampin? ':alues Fo(S~sfuic Desig

7
n of~uclear Power Pla~s, 

U.S. Nuclear Regulatory Comm1ss1on, Od6!Jer 1,~3. /' / 

3-28 ASCE-4, Seismic Analysis of Safety-Related~·q~lear),fi:t1,9tures and Commentary on 
Standard for Seismic Analysis of Safety-Related Nycleai:>Structures, American 
Society of Civil Engineers, 1986. '·,, ~ 

3-29 NUREG-0554, Si~gl~-Failur(Pr;f9ane~,for Nucle~ow~r~lants, U.S. Nuclear 
Regulatory Comm1ss1on, 1979, .. '\ ·--" .~. ----.. ~'> 

\

. ~· ,.;-. .j "", ,,, ~ 

3-30 ASME B30.2-2005 Overhead a~ Gantry Crane$.~~ 

3-31 NUREG/CR-64Q2,Jg,IBL-95/0551l ),~ljls§ificfuion of Traisportation Packaging and 
Dry Spent Fyel,,,.Storage'-System Cohiponents According to Importance to Safety, 

1996. ,Z/{)/,,,.~\t\ '\:\ 
3-32 Electric Power Research Institute (EPRI), 2013, Ground motion model (GMM) review 

pr9:i(ct,/F'inal Report./:'/-_._ . \ ) 

3-33 Ge~'ser~:e .. s, LL~·ojectNo: ·n~Blz4\ "Report of Geotechnical Exploration: 
Consoficl~d-m0firiiStora~lity,.tCISF) Andrews, Texas," August 20, 2015. 

;c3-3f1--7A:s~~ N0~~-2~~-0, '.'Rule~ for Construction ?fOver~ead Gantry Cr~nes (To? 
,,,,,,..---'-'R~P:lllg,Bndg©<~ul~ple Girder)," The American Society ofMechamcal Engmeers, 

/ / 2010-. ·\, ,. > 

'~~/)/ 
V 
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RAI NP-3-2: 

Provide the quality assurance classification and justification for the MP187 and the DAP197HB 
transportation/transfer casks that will be used at the WCS CISF. /) 

WCS CISF SAR Appendices A.3.1.4 and B.3.1.4 identify the MP187 as bein1;i((u'alified for 
/· '. J 

transfer operations and SAR Appendices C.3.1.4 and 0.3.1.4 identify the/MP197'~ as being 
qualified for transfer operations. WCS CISF SAR Table 7-1: WCS Cl Sf Structures and QA 
Classification identify the transfer casks as important to safety, but t~e qyality ass~rirl<s.e 
classification of these Structures, Systems, and Components are not imcluded in WCS.CISF 
SAR Table 3-5, "Quality Assurance Classification of Structu.res. ,Ay~tems, and Comp6n~·ents as .. 
Utilized at the WCS CISF." // // 

This information is needed to determine compliance w\th{e~ 72.24(c)\nd (d). . .. 

Response to RAI NP-3-2: \ \ ? 
The requested information for the NU HOMS® MP187 transporta~~. referenced in SAR 
Appendices A_.3.1.4 and B.3.1.4, are prov~ded in the respon~{o ~ ~P-15-2. SA~ Se~tion 
A.3.1 was revised and Tables A.3-5 through~~.3-6 were added t0~he~AR as described in the 
response to RAI NP-15-2 to provide th6\q\.·!!5lityassurance c.lassifica~iist the NU HOMS® 

MP187 cask. \,~'. . V 
The requested information for the NUHOMS® MP197J;IB ~a~ti0..9, cask, referenced in SAR 
Appendices C.3.1.4 and 0.3.1.4, is include<\on\tn y:ie bill of ~ter.i~Js (BOM) of Drawing 
MP197HB-71-1002, Re'j;5.· ion-6~w~ch is incor,~orate51t15'y reference in Section C.4.6 (See Item 8) 

of the SAR. /7\ ~ \ \ 
Finally, see·the r~(p9nse to RAI NP7.15-5, which\d~f!lt with the justification for the quality 
classification Jo(.tj>pth the MP187/aha MP197HB fr&ortation/transfer casks. 

Impact: ~v~ ~resul% 
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RAI NP-3-3: 

Provide the safety classification and quality assurance classification of the NAC Tr~~fer casks 
for the transfer of Transportable Storage Canisters (TSCs) for the NAC-MAGNAS&,Q(3;, NAC-
UMS and the NAC-MPC systems. . ., (p 
The WCS CISF SAR Appendices E-G identify NAC Transfer casks for th~<~~(~~ of TSCs for 
the NAC-MAGNASTOR, NAC-UMS and the NAC-MPC systems. The saf~fy;iclas}!fi~ation of 
SSCs for these systems is referenced to the respective UFSARs for J.(a,selsyst~:,~~CS 
CISF Appendices E-G Section 3.1.2.1, however the transfer cas'5.)s rra.Yclassified as~eltJ)er 
impo~~nt _to safety or not im~ortan~ to safet~ in the WCS CISF "~~&and the qu~lity asstf~.ce 

class1~1?at1?n of these SSCs 1s not included in WCS CISF· .. •S . .. 1:J .. ~; ;T,,,al::ile 3-5, ."Quality Assural'I€~ .... •· .. 
Class1f1cat1on of Structures, Systems, and Components ~;~'2ed at the WCS CISF." ~i) 
This informa. tion is needed to determine compliance ~if9~.·.l CFR 72.? .24.~nd (d). · 

Response to RAI NP-3-3: '<~~./:/
7 

. 

ISP has revised Table 3-5 in the SAR to include the safety c~i~ti~tions and quality assurance 
categories for of the NAC transfer cask9:'.tf~~cl ,in the transfer of T~.q\~r the NAC- .. 
M.A:GNASTOR, NAC-UMS and the NA<S;~.~~~te~s. All oft~~ tr~l};~fer casks are class1f1ed 
as important-to-safety (ITS) and have a \uahtras.slJ~81'class1f1cat1on~of;B. · ·,,,•. \ -- .. '··""" ~.y 
References: 't\ . ,,(:~~ ~· 

.. ,\:i1 )~iY .. -~ · 
1. Tables 2.3-1 and 2.3;2:ot~~R-MPC Fina1;saf.)~i(nalysis Report, Revision 10, January 

2014. . L~(;,~:·~t) \?( 
2. Table 2.3-1 9r1'1~£-UMS Univer}:;al Storag1ystem Final Safety Analysis Report, Revision 

10, OctobJr?~1~. j / ~}'\ ~. ·" /:., ~-v. 
3. Table 2.4-1"0H1~~~~" -maJJ~.~lysis Report, Revision 7, July 2015. 

Impact: ~0:::7 
~~::::r.~. ~.·,;;~ 

~iiM'abi<i·~:en'r~ described in the response . 

. '.\}:. ·. . ; }"f) 

V 
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Table 3-5 
Quality Assurance Classification of Structures, Systems, and Components as 

Utilized at the WCS CISFOJ 
A 

Important-To-Safety Not Important-To-Safety // 

Classification Category A 

SNF Canister 

Classification Category B 

Storage Overpacks 

Vertical Cask Transporter 

Classification Category C 

Storage Pads (Vertical Concrete Storage 
overpacks) 

Cask Handling Building 

Facility Infrastructure .. ( · < 
Security and Administrati<fuq31:1~·lqi_ ng_ 

/ :;,· .. : "' 
Storage Pads (NUH0MS'.Jl> Storage Overpacks) 

Overhead BuJdfu~,:;;es ~~ 
Overheyi,Stiy¥ng Crane Lifting Devices {) 

Ele~t<:_w_ er /_/_. / J I 

~Yf/ I 
Facility Ligh~ > 

-~ ~)~ 
~:~ rr~vrailer 

Radiatfon,Monitors~ 
./'// -~~ 

/-~ 'v.J:errn:ierature Momtonng System 

/ ·. "-~ n/ .. Treated as Category P. ,,,,,----, .. µemmumcat10n System 

Derail er (See N_7 _014j~/ )_ ~-. \Fr_-;~\ Protection System 

/a./ / j \ J 
CAS (See Not~1fX '··. ·.· :~:---~.___ . Povta15le Water System 

' " . . . . 7;7 
Security Lighting-'(~{f~t_rfj/ ____________ v-Sanitary Waste/Septic Systems 

Se5,urity-Gameras (See-NoteQ) Facility Roads 

// --~-. . 2', ~ '/':,. 
/ Seourity Alarn:flSyst\_ms (See:Jfote,~ 

/ ./: ' ·\ " '"··, /( / Backup Electric PoJt:({Generato.t:j,'(See Note 2) Associated Support Equipment 

Railroad Line Components 

~s: ) .-) 

J) Quality Assurance Olassifications for each of the Storage Systems SSCs are addressed in Table 3-4 . 
. \_ / ./ 

(2),Jrea(ed as ITS 5ategoly C with the exception 10 CFR Part 21 does not apply. 
, ....... ::,..~~ .. ······4?-· .. "".7 .... -... -.- .. , _ .. , .. ··•··.···· ·······-.--------------·--···· ......... --------------·-- ............ ,. ...................... ------- . 
'@l ·. Th,/~'insfef'Systeininc/uifes tninsfef c<isksfof th, f,/)4C MA GNASTOR, UMS; and MPC sy,t,nis, 

V 
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RAI NP-3-4: 

Clarify the information provided in WCS CISF SAR Section 3.3.7.1, "Spent Fuel or lj(gh-Level 
Radioactive Waste Handling and Storage," which states: . // 

A recovery method for the unlikely loss of confinement event is indeg~ent of any bare 
fuel handling facilities. . / · ~ 

Provide specific information on the recovery method(s) that will b.e u~eclfo~Y,ste~s .· .. 
incorporated by reference. A "/ • ; 

,/) ·. 
This information is needed to determine compliance with 1 O _,(}F~72.120(a). 

/ / . 

/
. / 

Response to RAI NP-3-4 /" · . , / L> 
As described in the introduction to Chapter 11 of the ~AR>t~e desigr:1 an,..d/licensing basis for all 
of t~e ~f the c~nisterized systems authorized for storag'e~.t tn.e, \/;!J2~JISF is tha~ ~he canister 
maintains confinement for all normal, off-normal and accident cond1t1ons. In add1t1on, the 
confinement boundary of each canister type authorized for sterage:-at the WCS CISF is 
evaluated to demonstrate that the confi9E{meqt boundary of th~c~misters is not adversely 
impacted during transport to the WCS ~IS~. T~-cqQisters are al$o s~bject to the applicable 
NRG-approved Aging Management Progra'rn 'at1r.il'fg storage, at both'the .t>riginating site and at 
the V>'CS CISF, ~ased on th_e_original cari~t~r\l?a~ate-: T~ref~e, as'tl;ie' ability to han?le bare 
fuel 1s not a credible event, 1t 1s not part of the hcensing/bas1s and, to~r.emove any confusion 
related to this issue, the bullet r_e_ ferenced iri\t~~,R.Ak<1UeAfiont1as·,q:_~ln removed from Section 
3.3.7.1 oftheSAR. /·~ ,.\/( 

Impact: /~.) : . 

SAR Section 3ri7 .....1_ias been revis_· ed a. s d.esc.rib~d i~ the response. ··y~v 
~ 

~ 
JJ ,/ . 
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3.3.7 

3.3.7.1 

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 explosi~e 
materials are present. The effects of externally initiated explosions are,,b6u9ded by the 
design basis tornado generated missile load analysis performed for tire authorized 
storage systems. // ( 

Material Handling and Storage //~' ~ 
This section of the principal design criteria establishe~,r~yi~ements th~tisfy'tQ 
CFR 72.128(a) and (b) [3-23], which identify general d~sfgn criteria that reqilires SNF 
storage and handling systems be designed to ensuf~ l:!,clequate safety under norm)t-.en;cts."\ 
accident conditions and that radioactive waste,.fre~tment facilitie.s be provided. "-· / 

/ / / ~ . ~ 

Spent Fuel or High-Level Radioactive Wasl~'.H~dling aml''§tm{ge 

~'~/"/ 
To meet WCS CISF functional requirements to recei~, transfer, store and retrieve 
canisterized SNF and GTCC WJl~!e, the following ciireri~~re established for the WCS 

CISF design. (' "-..... ". , ~··"' """' '' ,, 
Storage and handling systems \re \i~lgned ~llow_ready r~tdeial of the canisters for 
shipment off-site, and the cask/6~nister ha~ljng syst~rns-1:1re d'esigned in accordance 
with 10 CFR 72.128(a) [3-23] to \::ns\re ade'quaf~etx und'er normal and accident 
conditions. Ths,JoJlo'Xtn.g criteria f~r~.sisk/systems are ~ satisfied. 

' '·· \ ' 

• Cask ~ystems-are de~igned and bertified to withstand a drop event from heights 
spscified1n the T~phn}cal Specificatiqns [3-1] for each individual system. WCS 
a.4SK6peration procedures and lidiitat'ions ensure casks are within these heights. 

/ / ' 'j \ \ 

• \~a~k{ystem~}~girecltotr:an~fe~n.i'sters are designe~ to withsta~d the impact 
oKthe pQstulate,9,·tornado-m1s~Jles~durmg transfer operations. For this event, 
"de"sigp(;)ci"to7withstand" is definecl as no impact on ITS functions excep~ the 

/.,,...-~~following: A>cpartial loss of shielding is allowed to the extent evaluatedl 

///·-·' .. ; /'_._:-~~<~~'sk,~yst~i~tili~ing vertical ~ransfer ~ust b: qualified for a 6-~nch drop of the 

/ 
stop1ge .. overp)ek or,'transportatron cask hd durmg transfer operations. 

, .. ~ ' / / ,. / . ~ c\ V 

'~··. "· The CHB\cra~es and associated cask/canister lifting equipment are designed utilizing 
· . '\ the standaFds identified in the Technical Specifications [3-1]. ' i' /' / -' ,, r " , 

3~.7.2" Radioactive;Waste Treatment 

""~·',R: d/ / . . . . . d b 1· "bl b SNF d GTCC - · ·a ioaetlve contammat1on 1s anticipate to e neg 1g1 e ecause an 
waste'is packaged in sealed canisters. Small volumes of solid radioactive wastes are 
dfected. Waste will be managed in accordance with Section 3.3.7.3. 

Page 3-21 
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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 JC?J:3 C31SF 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 thifNAOsystem 
storage pad. The SAR Section 3.2.3.5 discussion on the soil properti/_,d ~a

7
fa;shouRJ,b-e revised 

to also cover the NUHOMS NITS Storage Pad. ,A V ~~ 

This information is needed to determine compliance with 1- O C~R 72~24(c)(3), 72.24(d}~) an~d. 
(2) and 72.122(b). · /' -/ ·. · 

, / . / . . 
/ / 

Response to RAI NP-3-6: //- / 

The NUHOMS® not important-to-safety (NITS) stora~ pa~is covere~e soil properties 
discussed in Table 7-38, as stated at the end of Sectioi7:6:s~~~u6section "Soil Modeling" 
(page 7-93). Section 3.2.3.5 has been revised to include ~ference to'the NUHOMS® NITS 
storage pad. These soil properties are not used in Section 7),.4 di,cussing the soil-structure 
interaction (SSI) analysis for the NUHOJY1 ___ s®-~FS_ S. torage- Pad;'b~t~~in S•-ec-tion 7.6.5 discussing 
::;::valent sratic analyses for the N\~torage Pad,. • 

SAR Section 3.2.3.5 has been revised as describedrin th§~11sg. 

~ \V( 

0 
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,---·-··,- - ·:· .. --• ...... ,1 

For the Vertical Storage Systems storage pad 'fln/:J. tfle . storgge pcfd;! 
the soil material properties used are the static properties, equal to or lower than the 
dynamic soil properties and, therefore, conservative for use in an equivalent static 

• • ' • • . • ,,, .. ,, ..... , ........ ,! • 
analysis. The sod properties ~!e..<L!!!. the..e.gtuva~e!!! ~!at_~~_pnalyses if<J! tht:;.Ne~1cal 
Storage System storage pads g_ndthe. '!fT!.liQM.$!.!'!F[Ssto~gge pqrJs_._· .. · .. a./.·r .... e./' given in 
Appendix C of [3-33] and are listed in Table 7-38. f "· · 

The design criteria used for the Canister Transfer System (CT:S{is/snecified in ASME 
NOG-1, Section 4000 [.3,34]. All of the load combinationsAqentifiedi~~waph 
4140 have been evaluated. Controlling load combinatioy~ flaye\een usea'*od'et~rmine 
co~ponent stresses an~ then are compared to appl~c~ble !Howable. stresses~e Sll:11 
of simultaneously applted loads (static and dynam e) d<ynot result m stress levels ~ 
which would cause any permanent deformation, thus, the CTS fully meets the · '\{ 

j' ' ..• 

requirements of ASME NOG-1 // /" /' .. .., 
-==~-~=~=-~----'4-a:;;;.;:,,,.~-- '\ ' ""~"':==·.z;~~=--=r-~--,-..-~"<~:!\.;::;= 

C~ structur~l st~el c?mponents are analyz'e_d,~n~i;~e~i~e~Jo"fesist the specified 
loadmg combmations m the IBC [3-10]. Static analysis'me,tl:fods are used for 
determining forces and moments on structural ste)Ime~rs as a result of applied 
service loading conditions. DyJ:J.arnic analysis meth;as~re used for determining 
structural steel member force? aijct "iuomc,,nts for factoreclJoa'cting conditions where 

l b'- ''a ~ . 1 d ", " structura components are su ~.ecte 't0,selsmic .. oa s. ,., " 
\:\ ~'"<:,. 'r:·>-,., V 

Seismic analysis information fo1\the\NUHqMS7andVerticyJ Storage System design 
criteria are fully described in App~ndice§/A.3(B.3,C:3,-.Dd, E.3, F.3 and G.3 . 

..,-:-~-... \ \/. </ 

3.2.3.6 Critical/ ," 

0

'2\ial~~ \ ( . 

Criticaf 9amping valuehu:.e in accord~ce\vith Regulatory Guide 1.61 [3-27] for a 
SSE(\t/ /·// . . Vi~_::_\· 

\' '~ / ~~--- \/ 
3.2.3.7 Bas~fot S:jte-DeVelopment1\:nalysis -7 '"' '~/ ~ 

~:;:--'S-i~e,~ecifit'\ibt~!?ry ground ~oti?n is determi~ed ~hrough evalu~tion of the . 
/. ~-s.eismolpgy, geology, and the seismic and geologic history of the site and surroundmg 

,,/}t/ r~fo~il'h~ inf~atfqt,1-,is contained in the site-specific PSHA (Chapter 2, // ·7 Attacrun\ntf ). ~/ 

~ ~~.3.8 Soil Supp~rte~ Structures 

The soil s6p:pbrted structures that are analyzed for the CISF design basis ground 
>,> m. otio_'.9_ .h.~rf;::,the ITS Storage Pads and the CTS. The CHB is analyzed based on criteria 
\ 'established by the IBC [3-10]. 

~/ 
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RAI NP-3-7: 

Clarify the basis or scope supporting classification of the Canister Transfer System lCTS) and 
Vertical Cask Transporter (VCT) as important to safety (ITS) Category 8 system?'ifi yr/,CS CISF 
SAR Table 3-5, "Quality Assurance Classification of Structures, Systems, and ~om~6nents as 
Utilized at the WCS CISF." A:./ 

NUREG/CR-6407, "Classification of Transportation Packaging ~nd Dry4~'p1nt::Ji€~'>6Jorage 
System Components Accordance to Importance to Safety," defines l~~"<;atego · 
structures, systems and components (SSCs) whose failure or malf,unction could ina result 
in a condition adversely affecting public health and safety. Th A(!, failure of a Cat e, 
item, in conjunction with the failure of an additional item, ult in an unsafe cond (:~ 
NUREG/CR-6407 defines ITS Category A as SSCs who (e or malfunction could direclfy, "·:, 
result in a condition adversely affecting public health an ... 'i y. Thus, the/ailure of a single V 
item could cause loss of primary containment leadingc:tcfrelease of radi~ctive material, loss of 
shielding, or unsafe geometry compromising criticality,cbn)tol. /};/" 

··.,!~ ..•• \;/ 

The CTS and VCT handling systems each contain com po )~1 • ·' as certain structural 
members and special lifting devices, whose failure could caus · · ters loaded with fuel to 
drop under conditions (i.e., drop heig ~oyerpack configu at have not been 
evaluated to show that primary contain · ~~ac;spfe geomet .9"be maintained. 
Therefore, to clarify the classification an pe;~eJj6~"'" n IJ.l~tt~n showing a single 
component failure within the CTS or VC .. , ling s"" - , not dii;Efctly result in a 
condition adversely affecting publi~ health ~~.·~~ ... safet~l6,j9s 1 ~i,f~cation ?f the overall 
systems as ITS Category B, or designate po~1~,~{Jf~',,CTS an \l€T handling systems as ITS 
Category A. ~~ , ' .. ~:,.:.:/ 

//~ ;{~:';,!, ,, \:',:. / 

This in:ormation }~~~,sJ€ci to delft ·ne compli'af with 10 CFR 72.122(a) . 

.t./'.,.,/ J'' Response to R.~pNP-3-7: . '".·i.~~-
The CT~ is ~}Rs a 5:·~J~r:11~{~l~~tem fa~ MAGNASTOR Transfer Cask (MTG) 
a~d canister ~andln~.9/~~1>.}n 7.5.1.5 of the S':"R des?nbes the safety features for the CTS and 
g1v~}I'.) ~s for cat~gor,~1ng the CTS as a single failure-proof system. As such, the CTS has 
~fl,,6\ler . l~fs1f~tio;:F~sGategory 8. 

/}.t~;i~\ 0

6ti2n /~·i 1(.9 modes for VCT operations associated with the handling of 
/·, vthe loaded vertic ·• ~ rete c ,(VCC's) are bounded by existing drop analyses and the VCT 
~ can therefore be c red having an overall classification as Category 8. For the instance of 
: tile VCT upending nsport cask and removing it or placing it onto the railcar, the VCT in 
~ili~~ration is d~'~·:l to be single failure proof. 

~ac·t. :~ .. ·'.·.. . .· .. ·.~.( .. ~~.:'·:,,, ~· ·/ ' \ :,/".. :r .• :-;; 
No charig~·as ~Jesuit of this RAI. 

~/ 
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SAR Chapter 4, "Facility Design" 

RAI NP-4-1: il 
Provide additional information to support the differences between the required,tes.t~f a,nd 
maintenance activities described in WCS CISF SAR Section 4.5.1, "Trans.9:<:>ft~tjon Cask Repair 
and Maintenance Activities," a~d specific repair and maintenance_ activiti@S..W~Yl~~~ in the 
SAR~ for each of the systems_ incorporated _by_ reference. Alternat1v~'}fde)1se ~~~ §:JSF SAR 
Section 4.5.1 and state all maintenance act1v1t1es for the transportat10~asks will foU9fy~ 

requirements outlined in Chapter 8 of the SARs for the sys·.•t e·. m.( .• ;·)~¥:q_rpora .. t. ed by ref~r:~9:C~~, : .. : •. 

The NRC staff notes the following_ potential inc_onsistencies)1!~,Zn WCS CISF SAR ~tion·, .. 
4.5.1 and SARs of the transportation systems 1ncorporat~~tby,,reference: · :: :·.· 

• The NAC STC and NAC-UMST both have qui~~~nnect fitti~e.g., vent, drain, . 
inner lid inte~seal t~st and interlid port~) for whic(tn~r{ ar~::~9~ifed inspections for 
proper function d_unng each cask loading and unloa~.IQQ~R~iat1on. See Table 8.2-1 of 
each SAR. (Section 8.2.4 of the NAC STC and the N~'"lJMST SAR). These connectors 
shall be replaced, as required, antj~at a minimum of evecy:~~ears. Neither the required 
inspections nor the periodic rep~c~~t'!~~cribed in~t~~S: CISF SAR. 

• MP1 ~7HB ha~ a structural t~st in:,,~fi~R:~l£tiQ!l.~A~~:2.1 and:tji~~y1sional testing of the 
trunnions. Neither are described m,;th;\WCS C}I '.::~?::~ V · 

• Some transportation systems such \~J~e M~~.,?, d'thet~~197HB require periodic 
fastener replace~~';tt~YfitJ;!_yequenci~s,tt\~t~):foased on either time or number of uses. 
The periodic r;:~lt~~~1?~hese fas:,nj?fi~ not described in the WCS c_lSF SAR. 

• The referen~i;to1iondes~~1:!pt1ve examinatr~r,i rn the paragraph under Trunnion 
lnspectior{JP./VVCS CISFJ$4fR Section 4\5{1\is not descriptive. Clarify whether this is 
somet~i~g;other than visuaytesting (VT) aiiia/gr beyond the requirements identified in the 
Chapfo~f)Rhe tranyrd>r!ati§~:S~J~ .. 8,;fGr-;:;t~;sys~en:is incorporated ?Y reference. Th~ 
NRC staff,~.ote~ th,_a~t~e ... N;ti;<?l::JMS42~yp:es periodic penetrant testing (PT) of trunnions 
(see NAC-tJ[Vlq;;(ySf:XR Section 8.2.1) . 

. 

) 
.... 

'.·.h .. .-.if~~.is. ·n.·;Q .. e··.d~.~.'~ d·.··e· .. t···.e···.·r.mine compliance with 10 CFR 72.120(a). ·r~~ -1,<~ 
i~~·s·a.;,:;~~~;e;~~.2 ... :;1\~if :;siA~li~=t~~rf~r::~rnt~;c:~:~~~:,~!~5~~=~;~:~l~e N8~~ 

~g,e):tificate of C~mplJ,!19~ (CoC) for _Radioactive Materials Packages (Part 71), and Chapter 8 of t~aMY referenced 1n the CoC. · 

Impact~, • : ;:~/ . . 

SAR Sectib;~:5.1 has been revised as described in the response. 
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4.5.2 

4.5.3 

~~~..EJ:~i~tenance activities fiifji5ma:r_ ~dcarried out at the CHB includef1;_¥Jt17e !1Q~ 
rzmzted to:: 
l·--·----' 

• Leak Tests 

• Fastener Inspections and Replacement 

• Impact Limiter Inspections 

• Seal Areas and Groove Inspections 

• Trunnion Inspections 

• Rupture Disk and Gasket Inspections 

/() 
~", 

/)( ~""' 
r ·-·- -"'·-· ___ ., __ --- ·-- -- -----·-·. ·-- ---· - . ·-·--· ····-· ,, ---·· ... .,. ···-·- --- ···-- ·- .··-
}4ny trdµsportation cask, maint(fi'lflnce;an4 repai ty cot:,d.pcted,l;IJWCS fF 
'be peiformed in accordance with t[ze applica C' Certificat of Compliance fi t-, 
~adio_active Materials Packages (Part 71) rpter8 o.£ ,ransportation SAE, 
7;efer~nc_ed fJ?; t~e Certiftqate. ISP will be a d ttse . . ·. l frgnsportdtion ccf~ 
fused at -WCS CISF andperform ·any transport tenance.·and repat,f 
kctivity__ under an app_-,:_pved }{RC Qualj_fY...Assuraf!:.._ _E~:J 

Rail Side Track (~ ~, 

A rail side track will depart fr~tp\~existin,~Wa.ste, Contr~-$P,~ialists rail loop and 
extend north and to the east intd{Ji~ A andthe CHB~'Fhe~ isvsufficient rail length 
for 10 rail cars to be inside the PA before pfoce{d@g~to the,CHB. Unloaded rail cars 
will exit the CHS-and.continue ea1t. 0~1.,tlle ra:il sidetrac~hich will connect back into 
the existin~W;~_te.~riftql Speciali1is fl:\,ir'loop. Figure 1-1 shows the Waste Control 
Specialists Site,'°Existing Rail Loop, and'the new WCS CISF Side Track. 

/ / ) . ·1 \ \ 
Tran(pdrtfuion Cask Q;j~~ing Areas . \: .\ 

\··" / ···t---- ) 
The ra\l sloe, tra9l{thyt-brings..r~il ~;s}<ithe CHB has queuing length of 
approxinu1.tely··'i.,JOO feet inside ~ne'P A. This length will accommodate five primary 

_.,,.....-~--rail~ars a~~~e·~ccompanying buffer cars, all within the PA. Once a _rail car has been 
/( ~\!!?,ta,'c\e~ 1t w1U b1,i:~eased through the east end of the CHB and outside of the PA. 

/;;// In adMQo}to th~aU1 \de track, there is an additional parallel storage rail line that < ~ departs the ~w sidet~ck to inside the PA. This line terminates near the eastern edge 
'\ ·:, of the PA\ n\is provides appro.ximat~ly 800 feet of addition~! tr~ck length inside the 
~ " PA for rail' caz storage and stagmg. Figure 1-3 shows the mam side track as well as 

·""' ~ ... the pa,,torage rail line. . 

4.5.4": -:\Receiving Area 
~~/ . 

'"]:ien 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 criteria for Impact 
Limiter weight tests to detect the absorption of moisture for the NAC-STC and th7,,f~ 
MP197HB. WCS CISF SAR Section 4.5.1 states: / . 

In addition, the impact limiters are inspected to verify that a signifi9d'amount of water 
has not been absorbed and that degradation of the energy abs9rbingrmate'rial has not 
occurred. These inspections are performed by weighing the i[!f pac(/imitifr,~!!?'Yfsual 
examination of the impact limiters and welds. /~ ',/ ""~ 

Weight testing of impact limiters appears to be used only in th( NA'C-UMST (NAC-UMST"S'v~A 
Section 8.2.3) and the MP187 (ADAMS Accession No. // ,.,/ · 

/ / A 
ML063520505), which include acceptance criteria. Tpe acdeptance tests and maintenance 
chapters of the SARs for the NAC-STC and the MP197~ff'do not inGIUde'fusting procedures 
and acceptance criteria for evaluating the possibility of moistor~ a~OJJ:Jtion of the impact 
limiters. However, the MP197HB does require leak testing'ezthe'imr:>'act limiters to identify 
evidence of cracking in the welds (MP197HB SAR Section A.8~~)-

This information is needed to determin~~n::i .. plianee~L.t.h. 1.0 C.FR.7'2~0(a). 

\ ~ ~----- ~ " 
Response to RAI NP-4-2: .' ~.," · "-~-~ V 
MP197HB Impact limiters: \ -~ -y 
A visual examination of'~ci:limiters willfe p~rmed before each shipment to ensure 
that the impact limitefs ha'Ve not~be~n degradee b~tween leakage test intervals. If there is no 
evidence of weld.,ciacking or oth~r d~mage that'coJld result in water in-leakage, the wood will 
not be degraded. lfAhere is visuai 9a'mage, the in\p·adt limiter will be removed from service, 
repaired, if pc§~le~nd inspetfteste~-for_Qegrajdtion of the wood. 

Impact limiters wilk~e)es\l<~·test~ve;?ve years to ensure that water has not entered 
the imp.ae,t limiters. IHhe le~kage test indicates that the impact limiters have a leak, a humidity 

J"~~.ed.fo~fy~t there is no free water in the impact limiters. 

//f::!J..P 187 lmpacNimiters: . ~) 

\ (~rior to each use)~vi~al examination of the impact limiter pipe plugs at the end of the impact 
~limiter will be inspected for damage and replaced prior to use if damaged . 

. ~ally, a visual ir;ii~ebtion 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 
imp~et lir:rtiter /st<a~tfe weighed. The impact limiters shall be removed from service if there is 
more tfia~ a'3/% increase in weight when compared to the weight documented at the completion 
of fabricafio~; 

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 JU HOMS 
transportation cask is maintained at or below 80 inches with respect to the following/areas 
identified in Section 5.1.1 of NUREG-0612: // 

// 
• Definition of safe load paths (How will the operator determine loadAieight?.) 

• Procedures (What level of oversight will be provided and what,a~on~ill ~taken if 
load exceeds height limit?) V ~"' 

• Operator training (How will the crane operator and an)r~O~isors be qualifiecl:?)~ 

• Crane inspection, testing, and maintenance (How "Yifl. p~Gper performance of era~ 
controls be verified?) // /' 

The NRC staff found that the specified administrativl~onGals do not,~e sufficient 
information to fully demonstrate conformance with the g'uidahce contairn§d in Section 5.1.1 of 
NUREG-0612, "Control of Heavy Loads at Nuclear Powef'l?la~ts:"Resolution of Generic 
Technical Activity A-36," because the administrative controifused,to maintain that load height 
were not specified other than by specifyipg,the load height limii'in lhe{IPPlicable procedure 
descriptions in the FSAR. WCS CISF SAR~~tien 4.7.2 states tliat the,two 130-ton overhead 
bridge cranes would be provided for tra~sf~rring~;;;aed,~HOMS fuel· c~Aisters within 
transportation casks from a rail car to the~i:a\.isfer rrail~ Jni~:-S~ion df.~Jwcs CISF SAR 
also states that the cranes would be administfatively cGritrolled to maintain the NU HOMS cask 
at or below the analyzed 80-inch drop heig~t. J~d thal, 9{indicate~)riSection 7.5.3.1 of the · 
WCS CISF SAR, lifts pe,tor-med,by the over~eag,brigg~ crane would be governed by the 
guidance of NUREG-~612, "(:)ontrbl of Heavy\oaqs'at Nuclear Power Plants: Resolution of 
Generic Technical ~ctijty'M6)" t<;>.,rinimize tne ~ot.ential for release of radioactive material 
from a spent fue~~asy. , / \ \ 

This informatifn 14eeded to dete~min~-com. pliance with 1 O CFR 72.24(h). 
""; "· / .. ~v 

Response to R.A:1~~"'3: · 

The::~d-cranes in~he Cask Handling Building (CHB) will be installed with limit switches 
a'hd the-lifting proe::edures,will\Recify the use of physical limit switches when the loaded 
~l::JHOMS® Ca's~ ~e\ being'li~ech-~" L!mit sw!tches a~e adjustable el~ctromech~nical components 

/that are commonlY. used to regulate· industrial machinery and are widely used in crane 
\ operations. One of1he\riost cornfuon applications of limit switches in overhead crane operation 

. ·: i~ control the length oJ the travel of the hoist which determines the height of the load. 

\s the crane approJches the end of its pre-set travel limit (maximum allowed cask lifting height), 
an,~e~trlcal or metha~ica_l switch will _trigger and _begin to slow ~o~n th~ hoist motion ~o notify 
the operator tha(the1oad 1s approaching the maximum allowed lifting height. If the hoist 
contin~e~ tb'tfa;!,e( the limit switch will cut power to the hoist at the pre-set height limit, 
preventing~,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 t~e 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'lift 6f a 
loaded NUHOMS® cask. In addition to the pre-shift limit switch test and inspectibn/the 
overhead cranes and their components will be inspected and maintained as,r€commended by 
the crane manufacturer and in accordance with the requirements in ASM!z~B30.2S"Overhead 
and Gantry Cranes". 6 ·· · : · . 
SAR Section 4.7.2 has been updated to clearly state that the ove,head~Hncl de limit 

switc~es ~s described abov~. . . ///? . ~~'. . 
Any v1olat1on of the above will be documented m the ISP Corr~efive Action Program. In the\·· 
highly unlikely event a cask is lifted above 80 inches, the'casl< will be placed in a safe conditiOJJ ·· 

::~:op work will be immediately issued in addltio~vctive action. 

SAR Section 4. 7.2 has been revised as described in the respon~e. :.. · .. ·. 

\ 
.. ,. 

'',J ,<'; 

. , 
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4.7.2 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 ~UHOMS® 
transportation casks off or on the rail car and to or from the Transfer Tr · The 

so that they do not lift the 
their analyzed drop height. Section 7.5.3.1 provides addition 
overhead bridge cranes. The NUHOMS® casks will be 
WCS Lift Beam Assembly, which is referenced in Se 

4.7.3 NUHOMS® Transfer System 

4.7.4 

For the NUHOMS® Systems, the transportatior( 
received in the loading bay. After the cask -
the personnel barrier and impact limiters, t 
offload the transportation cask from the railc ' 
Beam Assembly is shown in drawing WCSOI-2 
transfer vehicle then moves the cask and canister oii 
canister is transferred to the 
such items as impact limite 
transportation casks. The NUI-
through Fi~re 4-3. Section 5.1 
NUHOMS system. 

,arations low the placement of the transportation cask and VCCs 
. Unloading operations for the transportation cask follow SAR 
hich leaves the transportation cask in a state of readiness for content 
CC is prepared for loading in accordance with SAR requirements, 

readiness for the transfer operation. These operations do not require a 
"""'fjc,rn. v; but will require lifting equipment in the area for handling the equipment 

d. 

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 decontamination of the interior of transportation packagei'and 
transfer casks. // 

WCS CISF SAR Section 4.4.1 states "the only radioactive wastes are solidwastes generated 
from residual quantities of radioactive contamination that may be encouriterea~nfue surfaces 
of the transportation casks due to weeping." It is not clear what the qp'plicafit m~ans by, the term 
"weeping." Additionally, WCS CISF SAR Section 4.4.1 discusses dec'or,ifaminatio~th'e~ 
exterior of incoming transportation packages, but does not discu(sifocontamination of. the 
interior surfaces of transportation packages or transfer casks:{fter/removing spent fuel " · 
canisters. _Th~se decontamination activiti_es could ~e a_si~nifi~arit contributor to solid ~.,' .. 
decontamination waste, and should be discussed 1n th1s,sectibn. ~. ·· 

,I / 

. /. / ') 
This information is needed to determine compliance ~1/1 ~(1291 

Response to RAJ NP-4-6: ~.". (/ 

The following definition of "weeping" is fpuh<:kiQ._ NRC lnformation,N~lce 85-46, Clarification of 
Several Aspects of Removable Surface'f o{ltarnihafon Limits for l'tan~ort Packages. 

[W . ] . h h\ ~~rt-·.. I,' ft ~th ·"' I f eepmg 1s a p enomena w erelJy ce alA(:_casr.. i'a er etr/remova rom 
underwater storage basins (pools)\md~decontafuiraation,:'subsequently exhibit an 
increase in the level of removable fadieactiife scirfacecen:ta~ination during and 
after transport. Jhis-:-iner:ease is bJliev'ect to/be the result of a "weeping" or 
"sweating" of pr.evio.u~sly erttrapped activity('ithin surface pores, fissures, etc. Its 

/' . / "' \ \ ·, 
occurrence/an~magnitu?e appear to be,d_ei;zendent on such variables as cl~anup 
methods,/surface poros1t~, ijpes of detergents used, surface treatment history, 
duratigr{ oy6nd temperature during tran\port., and the period of time b.etween 
completion"'-~ transpor:ta'tiori~and~pei::formarl~E:/of a contamination survey. 

~,~Z~/ 
Only the transportation casks,that have been-submerged in contaminated water (fuel pools) are 
expectecpo exhibit \t~epir.i.6." Because the interior of the casks and exterior surfaces of the 
canisters afepF9tected'from"coming in contact with contaminated pool water during loading 

. ?Pjr-a'tions7'~SP doe~ notl:l~icrp~e that decontamination o~ the interior of t~ansportation 
.• · · packages w1ll 6'e-JJerfqrmed at the,WCS CISF. Transportation packages will be returned as 

1 
; and are not expect~~ t~rxceed t e contamination limits specified in 49 CFR 173.428 (d). 

Finally, the transfer das~s used to transfer the canisters included as part of the NAC vertical 
svst~~ from their)tansportation casks to the vertical concrete casks (VCCs) are never 
sub~~rg~d in c9r:ita!Jlihated water and the exterior surfaces of the canisters are clean; 
therefo{e, tb~transfer casks are not expected to exhibit this phenomena nor become 

contam1ri~:// 

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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4.4.1 

4.4 Decontamination Systems 

Equipment Decontamination 

The WCS CISF handles only canisterized SNF and GTCC waste; therefofe;the only 
radioactive wastes are solid wastes generated from residual quantities-·6ftadioactive 
contamination that may be encountered on the surfaces of the tran,sefortation casks due 
to weeping[{,i'fa]'ef€re/1Ce { :f:l 3]for di.icusiiOfl iidated io "'~\~ 

The potential for radionuclide contamination of the outside"sutface of the canisters 
widinnir $Ur£aces oithe trq~porttition{tra11s.frr Ca,>"k;s Jis,Q1iii1mized by u's'in,g desJgn 
concepts for each of the canisters identified in Table/f- f ,tnat preclude intrusi~~ 9f-, 
spe~t fuel pool water into ~he annular gap betwe,91.}~7.fra~sfer cask and the cariis.t~f , 
~ they ~bmerged m the pool_water atj:ne o,ngma~m~ nuclear_~r plants:-, ) 
rim(larly, the~tra11sfer.ca~ks uted ~1- t,·f7§j_e pisters inc .•' . ·as pqrt of/the N_A.~ 
rertlcal systems from thezr trcmspQrtatwn the VC never submerg£.4!!!, 
bontamiYJ.gtel{;watef and, ;as .the exterior surfa . J! ::...,~ s_/iJ;~_c._[e_q:r!J. .. tlii · 
~ansjercask tlo~f?.ot 'EJltire decontamination.!"" V // 

The transportation cask exterpals"are~lso surveyed ~,J~ntaminated, as necessary, 
before the cask leaves the ori'gina!-iug sit~-fO!_, transport to"the Wf s CISF. Radioactive 
wastes generated during the c~nister ahd,tr~nsportaj;ion casl?'-lpaging operations are 
processed at the originating site\ \ 2 ,;~~""', "·/ 

\ \ ///~-~;> 
After a transport~tio.11~ask arrives'-tt t~9/WCS CISF, iftfi:e outer surface of the 
transportatioK6askis found to be cb_nta~iriated, decontamination methods would be 
conducte<;l,,(is'ingctryaecbhtaminatioh methods only resulting in the generation of Dry 
Active ~ast6s (DAW)) ~The DAW th'a{Jay be generated would consist of anti-

/.'/. i I d ' • 'id h I h h . . I Th' I'd contatnlj1atton garmel)ts, rags, an assoq1ate ea t p ys1cs matena . 1s so 1 
wis~ ~q~ld be pa5._k'~g~il;:'artd·temp.o~/siored in a designated radiologically 
controlled'ai:ea until the·wasteJ~haraqterized and shipped to a licensed disposal 

/-~lit/S~on' ti/addresses onsire,(aste sources. 

4<4:1.1. .Mawr"Compohents,and Operating Characteristics 
/ ~ ·-~ \,, ,, C "· 

// / The W~s"~ISF i;U~sigi},ed as a "start-clean/stay-clean" facility. The spent fuel 
f ~ storage c~ni~\ers are sealed ?Y we~ding at the originating nuclear power plants to 
"'Z. ·. preclude any·\eakage ofrad1onuchdes. As a result of the "start-clean/stay-clean" 
~ . ,, operat~on~l d5sign, incidental radioactive.waste ~olumes ?enerat~d by the WCS CISF 

pe. r.at10_11 __ s a~e reduced to the extent practicable, m compliance with 10 CPR 72.24(f) 
nd

7
10 CFR:'72.128(a)(5). 

"" / ./ r . 

/ 
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4-1 

4-2 

4-3 

4-4 

4-5 

4-6 

4-7 

4-8 

4-9 

4-10 

4-11 

4-12 
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RAI NP-4-6: 

Revise WCS CISF SAR Section 4.5, "Transportation Casks and Associated Compor::ients," 
discussion regarding the transportation casks design for protecting the canisters tr(rmlhe effects 
of environmental conditions, natural phenomena, and accidents. "J':i' 

The spent fuel transportation casks, which are designed in accordance wit ;;,, 

requirements, do not specifically address the effects of environmental 9(')}:f~:::t .. , .. tural 
phenomena, and accidents associated with 10 CFR 72.122(b) prov· 1/As sJo~ 
citing the transportation cask evaluation results to address broadl th nister star 
operation at WCS ICSF is unclear. 

This information is needed to determine compliance with 
and (2). 

Response to RAI NP-4-6: 

WCS CISF SAR Section 4.5, 'Transportation Casks and 
revised to delete reference to transportation cask designs pro 
the effects of environmental conditions phenomena, an 
revised sentence now reads: 

Impact: 

response. 
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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 
WCS CISF. The transportation casks are designed in accordance with 10 CFR Part 71 
fi9utt~p"wntl _//) 

/ / 

The transportation casks are shipped by rail to and from the WCS ,,efs~/~ith impact 
limiters, a shipping cradle, and tie downs. At the WCS CISF, the"iransportation cask is 
unloaded from the rail car inside the CHB and, depending on1h~ea'sk System, moved 
to the CTS where the transportation cask is opened and th~ister is ~mo~ed or 
transferred to the Storage Pad where the canister is removed. After the c~iste?'-is 
unloaded, the transportation cask is resealed and shjpffieg.c5ff site. "'-,, . ",,, 

/, .· / "' "'· 
Transportation casks used at the WCS CISF ~}e·'f~l~nced in S~ctions 1.6.1.1 and''() 
1.6.2.1. The additional components discussea in/this section irlclude: 

• Transportation Cask repair and mainte~nc~ /1;/' 
• Rail Side Track "'~'-' /' 

• Transpoi:tation Cask Que_9ing.~ '"~ 

• Receiving Area \ ~-- ~ · "' 

• Temporary Isolation Area~··\ .. :\",,,."',,.,.----.~~.'-.. ·'.~, '~ 
\' / ',••, ~ 
\ \ / /'"' '), 

4.5 .1 Transportation Cask Repair and Mairltenarice.Activities<./ 
\ \/''/ ~~ .. ,, 

If visual inyp{~i~ns.~Y-~l the neeJ1'(or :i:{pairs or maintenance, these activities will be 
perfoDl}ed ~ftlier at the\ w9s CISF or~n _ar_other appr?priate location, _based ?n t~e 
nature.:of the work to be1performed. Radrn,tion protect10n personnel will provide mput 
an~hib111tor these acti(i~ .. Work will be''g\rformed under the NRC approved WCS 
CISR Q~ality AssufunceProgr~Descr.ibtion [ 4-4] in accordance with written 
procedur~s'th~Jt7t'fh~traiisp·ortatio.rrlicense requirements under 10 CFR Part 71. 

/~1ftrnnspo~tigg-cask repair or maintenance activities are necessary, the designated 
/ /-~l0c~ti~:Jor th~m· t~b.e conducted is in a section of the CHB as shown on Figure 1-7 or 

// ' at a v(nd~r\ desigrl'atecf:Jofation. Special contamination control measures are not 
// · requirecl,because th}S.!fF or GTCC waste is contained within a sealed canister. 

The follo\1in~ describes the types of repair and maintenance activities that will be 
] I 

performed' at the CHB on the transportation casks transporting canisters to the WCS 
. CISF. M£int6nance activities are limited primarily to those needed to support routine 
''~se Jtfr~n(Portati?n casks. T~ose maintenance activities are required in_ the 

'"'- · transportation certificates, which reference Chapter 8 of the Transportation Cask 
"S~{ The only expected radiological hazards would be from surface contamination 

&{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. 
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SAR Chapter 5, "Operational Systems & Procedures" 

RAI NP-5-1: /> 
De~c~ibe how_ the air-powered ch~in ~oist used as part of the Canister Transte~s~em (CTS) 
sat1sf1es the single-failure-proof criteria of NUREG-0612. The response shot1ld specify the 
degree of conformance with ASME NUM-1, "Rules for Construction of Cpfne~, Mbnorails, and 
Hoists (with Bridge or Trolley or Hoist of the Underhung Type)," critertaJo~Typa~AJ>r~B hoists, 
and, if compared to the Type IB criteria, justify the lack of redundanttorgue transfer , 

mechanisms between the braki_n_g device a~d the chain .co~nsi.derirfg the{ e.·. ffects of fcrtigue 'an·d· .. 
wear over the course of the facility's operations. /// ~· 

/ .· 

WCS CISF SAR Section 5.2.1.3.2, Safety Features, st~~es: : . · 

The CTS fully meets the single-failure-proof cfiteria,of NU REG~ [5-4], providing a 
combination of fail-safe features and redunda~,ctesig~ factors, as' well as structures 
designed to the criteria of ASME NOG-1 for com~lianc:EkWith,NUREG-0554 for single­
failure-proof critical load handling. Additionally, failu~,modes and effect analyses 
(FMEA) have been performed to further demonstrate the ·design adequacy. 

As described in WCS CISF SAR Sectio( 7~~ist~r Transf~y~.," the CTS includes 
an air-powered chain hoist for transfer of,N~~ fuel·-canisters-~~m the tF~nsportation to the 
storage casks. The chain hoist is describJ1 as havinga,;singlE:! disGJ>rakgof 200% design 
capacity and inherent air-motor braking acting \hrougttthegear~irybut the NUREG-0612 
criteria specify redundant holding brakes act~ng ~a'te96ndant gearirains. Therefore, the 
described design do/n6tapp~r,to fully satisfy thyi-single-failure-proof criteria of NUREG-

T06h~ 

2

·· f t· ./~ ~d-. d . d '~t f" \ \I.· "th 10 CFR 72 24( )(4) 
1s m orma 1~1 1(ee : . m /e~on irm com\(:> )nee w1 . c . 

Response to<~N~">'>-_:-===:; · 
The air-powered c~ain li'oist,i( designed in accordance with ASME 830.16 and implemented 
w,~inc~,~ased~afety'f~ctots p_er AS~E NUM-1 for a type 18 hoist to ~rovide enhanced safety 
asreguu:ed by l'\l~EG-(:)612~1Qcludmg several safety features not typically found on 
co~ercia~ailable hoists, NUM-1 crane standards incorporate design requirements 

<
?pecific to the corae~~.·, s of "t~G> bldeking" or "load hang-up", and ensure that the cranes are 
designed either to)ithstand allsHth incidents without damage or loss of load, or to make the 

. likelihood of their occur~nce extremely small. 

· ~system has a d1sig~ rated load of 110 tons, which is two times larger than the maximum 
critical'l~ad (MCS)16g,5 tons. Since the system is designed for a safety factor of 5 times the 
rat~e_Joaa, the overall factor of safety to the MCL load is 1 O to 1. 

"'V / 
The chaih~v~eets the ASME NUM-1, Type 1 B critical load handling hoist standards. 

i. Redundant braking comprised of: 

• An air actuated disc type brake (primary), and 
• Drive 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) a.nd t~e)ir stall 
feature (redundant) h 

iv. Load test to 300% of the 55 ton MCL, which exceeds the ASME NUM-1 requirements 
/ 

v. Rigorous testing including: // · 

• Hoist speed and brake holding . </ 
• Drive train braking (redundant brake) //\ 
• Limit switch operation // / \) 
• Load hang up and two blocking protection (redundaAt with the limit switch) via ai · 

stall /// /' 

Annual complete hoist and drive train inspection to p'lu~e any fati@tle}a?ure of hoist 
components, along with pre-use inspections prior to ead~us\;J / 

i. Usage of the chain hoist will be a small fraction of t~~sqg{considered "normal service" 
by ASME B30.16 from both load/fr'rd~frequency perspettiv~~Normal Service" is 

~~~~.ed as "uniform loads less t~\\~~~r n'o~han 25% of the 

ii. Annual inspections include the manufacturers r.ecomme~d~inspections of all 
components, including fasteners, gJars\sha~. 0§arings~s1J,ifaves, chain guides, 
springs, covers, ~oac:1-chain sheaves, \noto(c9rhponents, brake components, load chain 
end anchors and the-chai~ 

Impact: // ) ) 

No change as a re5v1\I. ,___, __ 
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SAR Chapter 7, "Installation Design and Structural Evaluation" 

RAI NP-7-2: /~ 

Describe the inspection and maintenance programs associated with the CaniJt6:;rtn:fer 
System (CTS), including the air-powered chain hoist and the hydraulic jacking tower 
components. /~, : ~ 

WCS CISF SAR Section 7.5.1.13, "Maintenance," addresses mainte6aneWspection of 
CTS components. However, the guidance in NUREG-0612, "Contt~t ~(Heavy Loads~f Nuclear 
Power Plants," specifies inspection, testing, and maintenanc7t6 a specific consensus standard 
for overhead cranes, and the specified actions do not fully corresJ5ond with those include"a~ the 
applicable consensus standards for hydraulic gantries anc::t'thaih hoists in the ASME 830 ser.ies~ 
"Safety Standard for Cableways, Cranes, Derricks, Hoists, H~oks, Jacks(and Slings." ~/ 

This information is needed to determine compliance ~t~ ~~~,Pf(' 
Response to RAI NP-7-2: "\, / 

To impose the applicable consensus stafciards/~ted to insp~ti~Ad maintenance program 
requirements for the hydraulic gantries 'and,chain lioists in the ASMFI 83'0feries for the CTS, 
SAR Section 7.5.1.13 has been revised to a<::ld a'reference-to ASME 830. t-Chapter1-6 for 
hydraulic gantries and ASME 830.16-ChJpte~~ 6-2 ,i: ~'s:-~ 'v 

Impact: .~ \v/, ~ 
SAR Section 7 .. 5.1.13,~een~i.sed as. des~crib. (d in the response. 

/"' \ 

( L 
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• Check hose reel hoses for damage. 

• Check all hoses that are exposed to sunlight for cracks. 

• Check cylinder bolts and lock washers. ,/'-, 
/ '> 

: ~:::~ ::::::e

0

;a::: ::~ 

1

:e:a:::~ pressure. //<·~; / 
• Visually check all .boom and base Oxterior welds for czc~"""'' " , 

• Check the hydraulic 011 filter. /"',, v ~~ 
• Verify lift and propel handle~ are shifte~ to ~~(d~}ij;id position. """ :~ 

• Thoroughly clean all hydraulic connect10J/Po!9ts. ·.. "/ 

• Engage all safety devices. </ < //) 
• Check all system surfaces to be sure thtj"-1'!;~ cl~~~/// 

• Touch-up any paint damaged areas. . ',~. · ~ 

• Check track and top of lift'l3ea~ttr debris. · ; .", 
\- ~ "-, ·" • Perform a "no-load" test '(or.~re-f!!!l rahge~f motion a.1)~ speed. Perform a 

functional test using the tra~.sf\r cask-aq_~ ernpt:)(.,~~ister~ 
__ ., .. _,--::-· ---·--,;.··- ··:--·• --, ···. . --- --- .--~---:- ··----·-· -· .,L~~---.--, . ~--.----"-··- ······:·:·•-·-"':. . --

f., ::_The hydrau. lic. gcm .. tr_ies:~h.9ll!Qe_~11Jdfn.tp
7
i~~d{ffijcc.f!_r!Ja,ftq_~ 1'11{(~ /f§lvlft. B}Q.1 ~, 

'Cljppterl"-9J,Z~2JJ.! \ \//: '.v' · 

,•-·:~· -"'"'.: ··· ·-_,';;~4;,'.".::;:"'~,~:'l'P,,?,h-;.·•·:· ""·;·,><·--·~- -\·-_;:-"'7"'~S[ :7. ::-,.~:;,' ----·~'"···'"'f: _'_"·--~·-··~--~-1.':''"" ,,;,; -~•<"·: .;.~",;_.· •--" ·-··-··:~··= · 

• ;f;~//;fj~bf~ti\Mf:Ll]ejp_gf1Jtl!4fli,!l\inapcpr._dlpyce..lf.!P1!1§M~·J33Q./§.::Clhqpte~ 
' 7·-.f!fl. Y. I ·.· ) \, \ 

Locaffizfus with hyd~'~~g~~ ~r~ne\o~e:ating and ~aintenance experience are 
uscllJo perform spe'6iahzed penoarc-rnsJtett10n and mamtenance. 
~ "",v//• __.----~~_/' 

7 .5 .1.14 Operating,Manual ----~ ~ ·\, 

/
< /y-Q~citi~? and'tQ_~iil:te,nanc~ manuals for the gantr~ crane and the c~nister chain hoist 

/ 
/ are prov1cled at tfie.cortcJus10n of shop manufacturmg and load testmg. The manuals 

/ . / incorpo1~at6'feature}oft!i'e equipment specific to WCS CISF. The manuals provide 
\':(~ .'· information ~nd procciiures for use in checking, testing and operating the CTS and the 

~"" canister c~ain)hoist. 
. i.sbs OualityJsu/ance. 

,~ ~crh W//C84 C
1

ISF Q 1· A P . . 1 d h h ""· 1.,s/ . Ua Ity ssurance rogram IS Imp emente to ensure t at t e 
~~qt1ir/ments of NUREG-0554 with regards to design, fabrication, installation, testing 

and7aperation 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," t9,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 apP,r:6pria(e SAR 
note for generic use of the terminology, "Vertical Concrete Cask (VCC)," to al(o,cover the 
MAGNASTOR overpacks, CC1 through CC4. . // ., ' ~ 

!~~s /~ormation is needed to determine compliance with 10 CFR 72~}(~~d}(1) 

Response to RAI NP-7-13: . ,V ·. ~· 
A note has been added to "VCCs" on WCS SAR Page ?,~-'state that references to "VCC" 1s 
generic since there are several different designs for th{ NAC-MPC, ~e-UMS, and 

MAGNASTOR storage systems. ~~.J:,// 
Impact: ·. / 

... 
SAR Section 7.0 has been revised as des9ri~nse,. . 

\A ·~·\~·:.· .. ' : ~ 

. / .· .. 

. / 
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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 InteFim Storage 
Partners' (ISP's) WCS Consolidated Interim Storage Facility (WCS C\S-F) i~luding: 

® //" ./ 
I. The NUHOMS system HSMs (Model 80, Model 102 and f'RSM), the various 

models ofDSCs, and the use of the MPI97HB and MP187,,transpcli~ion casks 
foron-sitetransferoftheDSCs. ~ v ~~ 

2. The NAC system Vertical Concrete Casks (VCCsYand canisters (UMg,)\1PC and 
MAGNASTOR), Vertical Cask Transporter (VE;T),,,fnd the Canister Tra'nsfeA, 
System (CTS) including transfer casks.I No·t -·-cc:;zs'u~eigeneri2aliJkff;liJ$f};J), 
(c{ih/'ciiflerent_ vertit:alcorta:ae dvef pa5fe1le/ s for<the)/:1:C~MPC, NAC~ U~SJ;> 
arid MAGNASTOR storage systems and inciudes all ofthe;:vertical overpacks ::,,'·.· .... · : .. ,-·· ... · . --~----~~ /7-,;7 ...... . 
i!:§t£°4.-J:!!iIE.kLe_Z:7.}; ·, , ,i~1 

- •,. : / 

Structures described in this chapter include the confi~me{t structures, systems and 
com~onents (SSCs), CTS, pads for th'e~~tti~l systems and structures 

classified as ITS. . ~ 
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RAI NP-7-14: 

Revise the WCS CISF SAR page 7-3 statement, "No new analyses are required for:,.the NAC 
storage system," to recognize that a seismic reconciliation soil- structure interact~on apalysis is 
performed in SAR Section 7.6.3, "Soil Structure Interaction of the VCC Storage~fr.::,id{'to 
demonstrate seismic stability of the VCCs using the site-specific design basis~a·: fi'quake 
motions. / 

(2) and 72.122(b). ./~ . ::;t 

Response to RA! NP-7-14: // '.'/ 

SAR Page 7-3 has been updated as requested to rec·o· ... ·.g·· ..•. ·n.··ize)fle seismi~ .. c .. e.conciliation 

soil-structure interaction analysis documented in SAR~-;~ectio·.·.·n:··.····•7 .. 6.3·.···.·· ..... ' /) 
Impact: v/ 
SAR Section 7.2 has been revised as d~~ •. ····c· •.. ~.ibe·d.in the·· .. ·r···es.·p. o·.,···:··.~·e. <, .. 
. ~,i.i• , ·.·.;'''~· 1

~t2f. 
' ~' .'' 

·;~· 
t 
'!,,, 
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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 parame 
generally shown to bound the site parameters. Sections 3.2 and 3.3 a 
criteria for the WCS CISF ITS Structures, Systems and Compone 
specifically addresses confinement. Section 3 .2 addresses the de · 
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 CIS 
design criteria for each cask system. Where the actua 
bounds of those assumed in the individual cask ce 
difference is addressed for those areas affected 
in the appropriate WCS CISF SAR Chapter, 

uired for the NAC storage· 
:;.·.,c .,.,c;;v.·•c·, 

Tables A.3-1, B.3-1, C.3-1, and D.3-1 include cros 
are described for the NUHO 

Spent nuclear fuel (SNF) cha 
system structural evaluations 
E.7, F.7 and G.7 and thermal sa 
A.8, B.8, C.8, D.8, E.8, F.8 and 

idual canister/cask 
ndi .7, B.7, C.7, D.7, 

vided in Appendices 
nister system. It is required that 

packages rece·. WCS CIS ed in accordance with SAR and 
regulatory ite where the SNF was originally loaded 

ackages received at the WCS CISF are and 
ister, a records review is performed to 

ived w ricated, loaded, stored and maintained in 
lral License requirements and will comply 

ense Con 1t d Technical Specifications. In addition, a 
fthe canisters is performed upon arrival at the WCS CISF, which 

ort package evaluation in accordance with reference [7-1]. 

co boundary for each of the six storage systems used at the 
a meta 'qanister that is welded shut. All components of the canister 
oundary are classified as important-to-safety. Section 3.4 and Table 3-4 
ces where the classification of the SSCs can be found in the WCS CISF 

ces and in the FSARs for each of the storage systems. 

on of the confinement boundary for each of the six systems used at the 
Fis provided in the locations in the Appendices of the WCS CISF SAR 

fled in Table 7-24. 
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SAR Chapter 8, "Thermal Evaluation" 

RAI NP-8-1: D 
Provide bounding site specific ambient temperatures which account for seasoAa~ariations. 

/ ~,. 
Seasonal variations must be accounted for as ambient temperatures may"persist for periods of 
time sufficient for the cask systems to reach steady state conditions, wnich.,~~~'e .• r" f.r. om the 
use of an annual average, as analyzed in the respective FSARs. (/ "" 

The applicant has not clearly defined an ambient temperatur~wh~considers seasonal .. 
vari~tio~s. According to th_e monthly averaged values provi9ed'.}'~ble 1-2 of th~ license~ .. 
application seems to provide a value that bounds seasonal v,9nat1ons. The applicant needs to 
clearly state how a bounding site-specific ambient tem1:>6ratt1re which con'siders seasonal 
variations is obtained. ~ \ /· / 

' ' "'~ . .·'/ 
This information is needed to determine compliance with'1~ C.fs:B-'72.,1'22 and 72.128. · 

"' / 

Response to RAI NP-8-1: / ,, ' · ~ ~ 
The site-specific ambient temperatures\=i~'fr-om meteorological data presented in SAR 
Table 2-2, Summary of Maximum and M1nimu~"femp~tt:1res for An2ir~w~ TX (Period of 
Record: 1962 to 2010). The table include~{h. ~\seasorial,variatfon,in ambitnt temperatures. 

\ ~ /·~> 
The ambient temperatures for the NU HOMS\® SY.stems,in Table 1~2-Tanges from 44.1 to 81.5 °F. 

. .,-.--...,.._ \/. / 
These values represenUl:ie l9wes~mean monthly temperature at Andrews (from Table 2-2) 
which occurs in January (,.44:i-.e.F) ar.id the hig~e~t hlean monthly temperature (81.5 °F) which 

occurs in July. // ) ) \ :\ 

NAC's storage,.,casl<s have all 9-ee~ed to s~htlY> different criteria and methodologies when 
it comes to th'e~it~ambient emtironmentalcm1ditiotis. Each NAG system is evaluated to their 
own unique licens~ng"r:tq;i,ir~'9-ents1n1d·ver:i~ tc;lmeet the WCS CISF site parameters. In 
Table 1-2, the amoi~zirternperature for the NAG systems (67.1 °F) is presented as a yearly 
avercige:--T-he~nnual mean<monthly temperature for Andrews from Table 2-2 is 63.5 °F. To 
bcfu~Jhe~ectsff se~on~f,'(ariation in the ambient temperature at the WCS site (which 

/r~ges from '44.1 toi31.5 ~\ NAG Storage systems rely on the analyses done for off-normal 
. eonditions using'a rni'A~mum th~e)ay average temperature of 27.9 °F and a maximum _ 
/three-day average'temJ.?erature of/89.4°F.). These analyses are described in the WCS SAR 

. ~endices for eaci\tlc system. , 

· SAR~ect1ons E.3.1.1.~ E.3.2.1.6, F.3.1.1.6 and G.3.1.1.6 have been revised to more clearly 
demonstrate how tll'e design basis thermal analysis incorporated by reference from each of the 
NACSfEfneral Li~nse's remain bounding for the site specific temperature data included Chapter 
2 of tlie SAR.// 
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 te19:J;?erature was 
used as the base for thermal evaluations. The evaluation of this enviro · fal 
condition is discussed along with the thermal analysis models in C .0 of 
Reference E.3-1. The thermal stress evaluation for the normal 
provided in Section 3.4.4 of Reference E.3-1. Normal temper" 
bounded by the severe ambient temperature cases that are .i1 
accident conditions. 

Off-normal, severe environmental conditions were 
loads and 100°F with solar loads. An extreme e 
maximum solar loads is evaluated as an acci 
maximum heat load case required by AN 
performance was also evaluated for the cas 
(2) all air inlets and outlets blocked. Thermal aft 
Sections 11.1.1 and 11.2.8 of Reference E.3-1. T 
temperature conditions is presy . 
is as specified in 10 CFR 71. C 

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

PageE.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 ANSI N14.6 and NUREG-0612. The 
remainder of the structure is designed and fabricated to ANSI/ANS-57.9. The 
combined shear stress or maximum tensile stress during the lift (with 1 o,:(~ent load 

factor) shall be :S S/6 and Su/10 for a n?~redundant lo_ad path, or s~~J\~S Sy!~ and 
Su/5 for redundant load paths. The ferntic steel matenal used for,.iqe foad bearmg 
members of the transfer cask shall satisfy the material toughny(S. riiJ9i~11ents of 

/ /,f !'' ', ' $: .,~ 

ANSI N14.6, paragraph 4.2.6. The structural evaluati_ons ~f,:~1n:ted in;,I~~!tce F.3-1 
d_emonst~ate that the_ transfer cas~ meets all of the desi~{[itena. Therefon\nq"{urther 
site-specific evaluations are reqmred. £1:<c ;Y " .~·, 

,:i?=·· •. , ~::.:,~ 
F.3.1.1.6 Environmental Temperatures ,,/:"'tJ>;,' '\? 

<fii~;~,,. ~P· : 
A temperature of76°F was selected to bound;kJPa~nual ~er'~ge;temperatures in the 
United States, except the Florida Keys and Haw~r~1~~?fa'lF normal temperature was 
used as the basis for thermal evaluations. The evaluatioi{of this environmental 
condition is discussed along wi e thermal analys~,;ffi~~ls in Chapter 4.0 of 
Reference F .3-1. The thermal$' l~};lµation for the ~~~~gperating conditions is 

presented in Section 3.4.4 o_fR~~~?1titil~~~PJ::1~ tem~f~e fluctuations are 
bounded by the severe ambient t~tnNerature ;?f' · · · aluated as off-normal and 

accident cond;~~'" \f\/? 
Off-normal,/sevet:e~envifonmental C. '' itfons are defined as -40°F with no solar loads 

and 10~~,~It(solar,ii~- An extr~~~evironmental condition of 133°F with 
ma1f,Vsolar loadsj:f:~valuated as a1\~~~{dent case (Section 11.2.7 of Reference 

F.3~~:.,, show comtJ~,~';}1ith,~th~~!;!Wum heat load case required_ b~ ANSI-57.9. 
Therma r:/{~~~~i1s"als0.e&.~~!t!;for the cases of: (I) half the air mlets blocked; 
and (2) 11ta:1t''rnilets and outlets blocked. Thermal analyses for these cases are 

,''.l,:ij.i?W~~e~~ed i~'t8¢.~ii~ns 11.1.2 and 11.2.13 of Reference F.3-1. The evaluation based on 
· ',:>-"'""~~i!rl~~~~p~l'i1~).f~n~itions is presented in Section 4.4 o~ Reference F .3-1. Solar 

msola · · ·. as spec~~?:~ 10 CFR 71.71 and Regulatory Gmde 7.8. 
v 

···: '$f$,(ter,tiflt;aji.flhCknffJJt~~.'((}oC)1~th~::?nv.ikqrz.irl!{~ttrlf:qvditilfn~ 
:~f?·~ tliafqr id:tQ1Je·:ili¢(1ir~t/J~if.Q1MililrziJ 

. ',~;·tg}\~,. ~~~:t1z- '"!~"~"!!~~~ef'iC1f~:<!'!!f;J!,m!/J~~t~i!J:!tf1~~~~11:;,7~'TJ __ .- . -~w" "·. ~., 

':: .;iJ4!. . imf:lrr{3~lid /avera 'e >tern' "erciture exttemes,shall'be :'. 'eater:'than>40°E '. }~· _ , filess"ff/;fj:{:ffl~·· . . g ... _ IJL ..... -··· • ,, ., -···· ,., -~" ·""' " , .. g[- . •·. . .. . .. . . ·- .... 1 

(f?(tht!Ziziiicf:i~~· '3~~~: :1a~ird·r~ aii1!Ji~i1tt{ii1• .· ~~iiii,~~'dziJ~i!d:i~;lD6PFi i,c,,.,_.,. , . · ...• ,.., .. .,, .... ~ .. ,.. .. ·- ""·· .. }P .. , ... g, ,, ......... ,.,,. ,, .. !f!..,., . .,. -···. ·"·-···'c.-..:>.. ... ,, ., ... -.,. , .... ·J 
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<' Ull a}Yfiese oofi"Jiitons_ are.rne?arifu~-:wf;§cisff dt.frl}ire 6ddresse·;nnslR:_sectibn 
~.3.3.1andSAR__Table:S2-2_and 2-13. __ §p~cifically, SAR__Table 2-2gives amaximuni 
fuearTfiiverage1iFmperaturejprithe site-bj63. 5° lf:-"whtcli :iS:iess-thail:the 76'i::fftTmit.j 
'-'~·-=·"...:...-::--,·:-:::::.::.0.~7 ~.<:_~_.:,,_,. -<~~ '.:.~ _. ·. · f,,...::-:_· ·-. ·7:_r.·; -~ '""'. '::. ··~ .':_" ~ i.:::::,: ·..:~;: ",. ·, ".::'°'.".::::: : . .,., .. ·-·::.~::: .. w:e.._··--·XJ;;-.-·,·: '~· • ...:.-.:; 

', ) 
·~/ 

7'.his .iable_als_o,gives the.maximum temppature extremes fqrthesite of7LOJf:an..d 
. --·---··---.-- . -·-----· .. ----···.-·--·-·--····--···- -·-- -·· -- --·····---··. ··-··-·--· .· ················- ·rr ·. --r· .. ···----

fl l 3°F, which is.within ·the 3-daybverag<{Jempergture extreme limit§/Pft,,40°Fand 

V33PK SAR ;Table 2:..JJ;give:S §maximiurt3~day ayerage';teinpera . _3,:5:0F,J 
~hi~~·~~ le~s ~~qn the ·1~6° ! limi( Th~refore,_ (Ill finvironme~fdl:Jf '(. t1p·e;:limlfs Jon 
tht!..!i4,Q:"f!lyf§_§Y§.!'!!!1flt.!!1'!. rf(]§JJ.l§f;p!ff:_~L <f1• v/ ~~ .. 

'\~:;,, ... ' 
F.3.1.2 Safety Protection Systems . ,/) , . '.'· ~ 

The NAC-UMS relies upon passive systems t~4~e protection of public h~tiz:? 
and safety, except in the case of fire or explos'iop/ As discussefl\lJ. Section 2.3.6 of 

Ref~r~nce ~-3-1, fire and explosion eve~ts )ir~e{:ectivel~.,1ptfi.51uded by site . 
. admmistrative controls that prevent the mtroduc~~oJ,flammable and explosive 
materials into areas where an explosion or fire could dam'iige installed NAC-UMS 
systems. The use of passive sy~{~U!,S provides protedio;nft9m mechanical or 

equipment failure. (\·· • ·~.,;~. ·. . .. ~ t~0 .•. 
·' ~c "· ~ . F.3.1.2.1 General \ };\ ~.,,~ · :i~""~ · 

\\///;~--·? 
The NAC-~~js_de~ed for sa~, l'q9g

17
!7rfu stora~fspent nuclear fuel. The 

NA_C-UM~/W~l!,P~:€lfA~l of the ev{lua(~d no_rmal, off~normal, and_postul~te_d 
accide15-c,onshtions wi\l;l6ut release of rachoactive material or excessive radiation 

exp,~r1.Jef~orkers or}t;£7
1 
general puS\!fjhe major design considerations that are 

incorp.orated in theJ'l\6,:::-UMS to assure{afe long-term fuel storage are: 

1 
~·">,., d / +.~~l 7:d./ "d 

. Cd-Rtinue~,£On.1mement m postu ate acci ents. 

~=2·"-?hic0c.onit¢fu and steel biological shield. 
/ 

1

; __ 3, Passive fyst,e~s. that ensure reliability. 

,/? ;/~ .i''-..,~a·:~\mos)hxz;t~~rovide corrosion protection for stored fuel cladding and 
/ / enhanced heat transfer for the stored fuel. 

/ ~. \ ~ 

;,~ · .. 1 

,, 
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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 
MA GNAS TOR in storage. This temperature conservatively bounds the giaJ:Eimum 
average annual temperature in the 48 contiguous United States, specificallY,/Miami, 
FL, at 75.6°F and meets the normal condition thermal boundary de:yn~d)rfNUREG-
1536. Use of this design base establishes a bounding condition for existing and 
potential ISFSI sites in the United States. The evaluation of~~i.(:~v;~~'a~ntal 
condition along with the thermal analysis models are presentecbin Chapter 21-,.<:>f 
Reference G.3-1. The thermal stress evaluation for the :n,oAn.[fl~peratin}co.ri~litions is 
included in Chapter 3 of Reference G.3-1. Normal tempeta.ture fluctuation}are ~ 
bounded by the severe ambient temperature cases th1i.'t are evaluated as off-no'?fual and 

"d /,.,_'. / "·· " acci ent events. / ."."'Y '·V· / :,;").'' ,,, . 
/ .·/ /·'c',. 

Off-normal, severe environmental events are de±J._ned as -4(yF ~ith no solar loads and 
I 06°F with _solar loads. An extre;111e enviro~~ht~l{on,9it~o.,.1;..of 1 ~3 °F with 1:1aximum 
solar loads is evaluated as an accident case to sho~p0mpJiance with the maximum 
heat load case required by ANSI/ANS-57.9. Thermal performance is also evaluated 
assuming both the half blockage'o(the concrete cask'air irilets and the complete 
blockage of the air inlets. So(ar i~~Iation~ as specifi~,in f0,CFR 71.71 and 

Regulatory Guide 7.8. \ \\'·~~ ~::·~ ~ ... :) 

Fer th¢ NMGNASTOif Qertifica ~Com environmefJ_tal'.COndf!JQlJ..8-J 
I . _ .. ,,; . . . . > , • 
thctt are required to· be .met are th 

imum 3-
/ 

.... . .. ,--------· -- ·:· -. ------------------~----- : ........................ --------,-, 
_, . . _ . . _ . S CISE:a_~d are addre~~eq in (>AR S<;ftiqn, 

les~2f2/qnd·2713;·Specificallflr-SAR,Tabl¢·2~2 gives,t1n:aiimun1., 
eraturefor the site of 63.5,0F,.,:which is less- than fhe 76°FlzmitJ 

·e maximum temperature extremes for the site of:.. J. 0°F and 
' , , , ' I' ' ~ 
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RAI NP-8-2: 

Provide thermal evaluation, analysis, and results to demonstrate that all cask system~ meet the 
WCS CISF site specific environmental conditions. Alf. 
WCS CISF SAR Appendices A.8, 8.8, C.8, and D.8 of the application provid.e~.;,90rmal ambient 
temperature design criteria for the NUHOMS®-MP187, Standardized Adv~rr~·" HOMS®, 
Standardized NUHOMS®-61BT, and Standardized NUHOMS®-61BTH e" stems, 
respectively. Appendices E.8, F.8, and G.8 of the application state ttl;. the ~C, NAC-
UMS, and MAGN~STOR, th~ r:n.aximum average ~early temperatJICe w~d _ar , , y~~°F, 
and 76°F, respectrvely. A defmrtmn of normal ambrent temperat ··t~r the srte 1s not leaPV'lJhe 
application but according to the monthly averaged values pr ean monthly temperattlrl;l 
of_ 8_1.5°F [considering seasonal variations] on_ SAR Table./~:;c2,;~Summary o. f Maximum and~:,~}?> 
M1mmum Temperatures for Andrews, TX, Period of Re . , ·~'962 to 201 ~). SAR Table 1-2 v 

/.i,·'•' •. 
would provide a value that seems to bound seasonal/var:ia ns and th ~t.ie seems to bound 
storage systems described in Appendices A-D of the 'a~plic:aJion; ho . f, Table 1 :.2 is not 
bounde_d b~ the systems described in Appendices E.8, F::a};~9~{;Plierefore, a thermal . 
evaluation rs needed for these systems based on the nor~l,~n;:ttt:>1~nt temperature presented m 
Table 1-2. ~::,:,"'¢: 
The NRC staff needs this information Jim~: ceeded for any of the 
cask systems stored at WCS CISF. 

This information is needed to determine 

Page 32 of 109 



WCS Consolidated Interim Storage Facility Safety Analysis Report 

Design Parameter 

Cask Drop 

Transfer Load 

Transfer Load 

Ambient 
Temperatures 
(NUHOMS® 

Systems) 

Off-

Temperature 
(NAC Systems) 

Table 1-2 
Summary of WCS CISF Principal Design Criteria 

(3 pages) 

Design Criteria 

For NUHOMS® Systems: 

Transfer Cask Horizontal side 
drop or slap down 80 inches 

VCCs for MPC Systems: 
Drop height 

VCCs for UMS and MAGNASTO 
Drop height 

For NUHOMS® Systems only: 
Normal insertion load 
Normal extractio 

For NUHOMS® S 

ll3°F 

l 13°F 

ation 
ed surface solar 

lation 

2949.4 BTU/day-ft' 

1474.7 BTU/day-:ft:2 

/f;;I 

Condition 

Normal 

Off-
Normal 

Accident 

Normal 

/WLdi,{ifyJ!fJjYearly Average Temperature 67 .1 °F Normal 

Minimum 3 Day Average temperature 27.9°F Off-
Maximum 3 Day Average temperature Normal 

All Indicated Changes are in response to RAI NP-8-2 

Revision 3 Interim 

NA 

NIA 

Section 2.3.3.1 

Section 2.3.3.1 

Section 2.3.3.1 

10 CFRPart 71 

Section 2.3.3.1 

Section 2.3.3.1 



WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim 

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)li~ sefver can 
be securely accessed via a password protected Internet connection.,,,.;;I'a~e2-11 lists 
the meteorological parameters measured and at what heights. Inf6rniafion for the Met 
One Towers and the WeatherHawk Series regarding range,.a 

7
c. cGracy, aici,re. s.olution is 

listed in Table 2-12. ,,_, {j// ~~' ·. 
2.3.3.1 Maximum and Minimum Temperatures /) ~ 

The Western Regional Climate Center (www.v;:r&.~vi~edu)_ has historic temper~r,_~>~) 
data for Andrews, TX. ~he temperat~r~ da17cu13:ently availa~e.,~pans f~om 1962 unt!I 
2010. The average maximum and mm1mum temperatures, tlie record high 

' :-:: x· ~ temperature and low temperature for each month,and the/ahnuill high and low " . ·, /·. '/ 

temperature for these years is shown on Table 2~2.:.'.Faole 2-'2 was used to provide 
normal, off-normal, and extreme temperature inf&matio{for the WCS CISF site. 

/~ ""·· '~ Normal Temperature (NUHOMs®'system): The norm'al tert1i:ierature range is taken as 
the low and high mean monthly ~pe~e-(:J-~F.to 8f:'S5~ 

N 1 T (NAC S \ .... ) Th ~. ··1 ~b. - . k h or1:1a emperature yst~m ~ e 1;9n~l <lril 1ent-,t>mperatur~ 1s ta en_ as t e 
max~mu~ yearly average temperature, In.-a~j1t1on t~he~e·mperature 1~fo~mat10n_ 
provided m Ta1?1~2::2~temperatur~jata1rom the Midland-Odessa momtormg station 
between 2JO(riiid-20Jfwas used to provide yearly average temperatures (Table 2-13). 
The maximumyearly 'a.veiage tempet'atufe is 67 .1 °F. 

OJI~~/Tempe~~OMS~~m): The NUHOMS® System uses the 
extre!Pe'hi$h temperature to evaluate-that,system for off-normal temperature 
co~dit'iors .. "'ChJt,'v~ltfeistaken-as.:th_shfg~est temperature recorded over t~e. time 
period (ll3°F')jiJ;,the data set represented m Table 2-2. The off-normal mm1mum 

/,,...--frei:p.p~;aturi'.is 30>1,?, which is the minimum mean daily temperature shown in 
(: /.-·--Ta~le 2:·.,2. ~ '\, 

/)/' Off-~~f emp~an1;;,(NAC System): The NAC System uses a rolling average 
temperati.u.·e to evaluatfthat system for the off-normal temperature condition. In 

;ii' addition t9 th~ temperature information provided in Table 2-2, temperature data from 
· ·· · the Midland-Q>dessa monitoring station between 2000 and 2015 was used to provide 3-

day avera'ge imbient temperatures. These temperatures are determined by taking the 
~aily ~{~ale temperature averaged over three consec~tive days for each day of the 
yeaf. :rne lowest average 3-day temperature and the highest average 3-day . 
temp&ature is shown in Table 2-13. The minimum average and maximum average 
~Iues averaged over the data set represented in Table 2-13 are 27.9°F and ~~:~°F. 

Page 2-16 
All Indicated Changes are in response to RAI NP-8-2 



RAls and Responses - Public Enclosure 3 to E-54658 

SAR Chapter 9, "Radiation Protection" 

/ 
/ 
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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. //0 
MCNifi 111. 4Q fS: used{i(tlle analysis and afl cros/~sfc.tions11til(zed}ti;iJi,{Jyfge,d witl:j 
~lie tiJifipitterjJfogram . .:dil ganirrza crosi;sections ;are from'lhe EN))'j;!i3~vrdaii:tset.[ . 
{he n~utron crcJss sectiq1JS are· a/s?from the ENDF~B-VI~a~dt,7t~)he~xceP_tion ?% 
;zron (mth~ cof!CJ'etejandgadolm11;m .. Ne1:1tron cross-sech!fyY.hhzea,{l~ l2J:f!.v1ded 111, 
C[q~l<!_.2::.§.:, /", ·.z: " ... ··.\. 

/ ' ~ -~ 
NAC Systems A{/' ~~ 
The WCS CISF is modeled explicitly. Shieldjng ~y'NAC syste1.11s and NUHOMS®'-\j) 
HSMs is included in the model. Dose rates1are c~lculated usirig p'bint detectors and 
superimposed mesh tallies. For the l~cation\~cit:;~ doso/ilft~rpoint detectors were . 
used. Neutron, gamma, and neutron-mduced ga~mas.JN-Qainma) are accounted form 
the shielding evaluation. Neutron induced gammas,generated within the cask shielding 
are included in the imported g~~a surface currents'>~-Gamma cases and results for 
the VCCs only include gam~s Jnduced . .f:.om neutron ihter~tions in air surrounding 

the cask systems. \. \.·.'~ ... ·. ~,"'. "~ . . . ~:. ~ 
\; ' . .\ '" .· . "':-._ ",..// 

9.4.1.1 Dose Rate Results \ \ //' :..··. '~-,~,.. . 
\·\ / ~/ 

Dose rates are computed at variou1)ocatiqJ:'1.s around the WCS CISF using point 
detectors, a..,s,itidfcat~d op.\Figure 9-1\andJFigure 9-2. Dose rates are computed for 
gamma radia,tibn, neutron \adiation aqd ~condary gamma radiation created when 
neutroi ~i:e'absorbed i~ air, soil or cohci:.dte. Fluxes are converted to dose rates using 
ANSfl~S-6. l .1-19717'fl~x to dose rat~,l~ii;version factors. 

Th~~ Jos{;,,ati,eo~~::::f the gamma: neutron: and secondary 
gamma c'0nipQnep£ The gamma and neutron dose rate 1s approximately 90% and 

~-=-i-o%,~fthe'total.n9,,se rate, respectively. The I-sigma MCNP statistical uncertainty is 
/ /~.....-2...::al~o pr~:yided for the.Jotal dose rate. All reported dose rate results are well-converged. 

//.\\··==/. Co2frdm.·ates oftli'es~et'ect.ors are given in the State Plane Coordinate System (SPCS). 
// / '\. \ ~' 

/, \ Dose rat~ res\ilts for th/general area around the WCS CISF are summarized in 
"'.\ Table 9-5\ Dsse ~ate r~sults for the locatio?s around the facility and P~ of.the WCS 
~ ISF. ar·e· .·summanzed m Table 9-6. Coordmates of the detectors are given m the 

,, PCS. / / 

. /./ 
9 .1 ~ .t!e6t Dose Rate 

'Fb~nt 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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RAI NP-9-2: 

Ensure that the WCS CISF SAR includes the appropriate written policy that states A 
management's commitment to maintain exposures to workers and the public As Low Js Is 
Reasonably Achievable (ALARA) levels and addresses both facility design and/6per-ations. 
Consistent with 1 O CFR 20.1101, the policy should include the followin. g· .. provi~io( as set forth 
in NUREG-1567, section 11.4.1.1.: /~ · , ··"' 

• No practice involving radiation exposure will be undertaken u11l~ss~ation Q{ the 
practice demonstrates that its use will produce a net benf;fit t&s6ciety. ~·~ 

• All exposures will be kept ALARA, with technological, ecfunlic, and social facters 
'd d // ., " 

• ~;d~::d::: d.ose limits will be established that ar~/{p'i:;,i6:ate for pr-actices involvin~ 
radiation exposure, and exposures to individuals wiil not exc'd/th_~e limits. 

• Supervisors will integrate appropriate radiatio~~~~ti~co~to{into all work activities. 

• Workers will be appropriately instructed in the objectives and implementation of the 
ALARA program, with this informati.on included in trailiir.ig r?t~~les. · 

• There will be strict compliance ~~1;1latory require~nts and license conditions 
regarding procedures, radiation ~xp~ore~. ~cheleases of '?actio~r::tive materials. 

• A comprehensive program will be~almtain~~!lld~·Afoak:ally ~iuated, to ensure that 
both individual and c. ollective doses\m~~t A.7L .. 8RA/oojMtives ~d do not exceed 
acceptable levels~ .. . . .. \ V // "'-.../ 

This information is neecj~d-~ine complian·cfe with 1 O CFR 20.1101 . 

. / / )·:::) \\ 
Response to ~f~~-2: . i . , 
ISP had addid S~Section 9.1 :4:-"ISPAtARA-Poli~," which is the policy written by ISP 
maintaining thebommitmen1 ofAneirmanageme9t10 maintain exposure levels to workers and 
the public As Low As R'a(s;9riably Achievable(ALARA). 

Impact· 

r 
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Cask System Canister 

FO-DSC 

Overpack 
Operational 

Considerations 

FF-DSC 
HSM (Model 80) Sec~7.1.3 of /.(/[9-3] NUHOMS®-MPI87 Cask System 

FC-DSC 

GTCC Canister 

Standardized ~~:~:~ed NUHOMS® NUHOMS® 24PT1 AHSM /,;/{e'c~~!1/ .3 of 

NUHOMS® c,; ~.· 
61BT (;\. Section 7.1 

NUHOMS HSM'Model 102 [~J 
6IBTHType I £)/ . 

Standardized NUHOMS® System 

NAC-MPC 

NAC-UMS 

MAGNASTOR 

Yankee Class /(, /. · ·· 

Conn~:~;~~~i· . ·•··· .. ·.··. ·V··.· ~ .. R0 GTCC-Canister-CY . ' .. 

GTCC-Canister-YR ~' .· ~;{ 

Appendix E.9 

Appendix F.9 

Appendix G.9 

v~ 
,tJ>'diapi£!nprot~~Uor, pr.ihcipltfs /fid Jif_9ctfs:k~ 

se&,tha(.~r~ 'gs lo,w aireils(mi:ibf:Yi 
w:Cjj~;1JZ ... ,, .·. 'i!£it;f!:Z1i!9 
ai:li,ologicaB'Prdfecii?m ;(!{:RF): 

e 2QO .... ... : . ation(of the lY1/errt~tiQ11a{.d,om1f ssioh .. oij 
fOn/V . fpri11¢Jples'ar'ii'.·· (i)'y:iilitflc1iioji.qfexflosurJtY2.J . 
diQfJ/ .. a'fftfr(B)ji#iitatiDn :df)ndiyidlf:ql;;cl}ise,tth~ if!.9!,j~yJJ.f§.cj, 
. 's:po.rttmJtn:i¢nt]o. ilfiplement~/h9j~pr{nciJ1les.l 

e, jusiifi9qtirm, :sfates}ihitJ''!qnjl{{ecisiof! t~lJ.t alfers:flfe?r!:lli~tiori, 
·r.z.,s1Joultf.d<t~nqr:(Jg0</cl f~qn ,hprn;i{;(l6J.!if;fl1;1b,{icgtl[Jn.1l:OJJ:t 

ic,tel(witfi filstificatidk ,do n9tiimply'tiilt¢ rdf)Jatibn' doses. into; 
. ... . ,uldals6·kfl¢6n'lp/}i;•a/lo](he,p."<issi~l(}1ifnejits.4haai{tri'trie11ts,~Jlfi~ 
op9~ecl, Tliu,s, if dedsiO}J may bejustifie,4 by, CQf]cl'?,l,~ions tl;ilt tHe 6e1eJits .ol 

l . . •. stijety• oi:ii-treigJt the, de~(m~n{of~clupajftfru;ii_ixpcfsil11_€~rj.n~·Q{fie,:.t/etr_ifdeni~ 
r_ ... ,.iated}withfqki1JgJh<; aqion.j · 
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fThe se)Jonaprfi:ll:iple/ 9i}timizatiqn; statel/that' "tlie.)ikelihootl of itiii:irring ·idposure;] 
ihe nu"i;:iber of pepple exposed, /ind the magnituc{e/JJ their individual doses should b¢ 
'{"?p~:,Jt{ow {!$,f:'(~Sp~a~fJ.ilc;ht,~j,,ijle,, f Wili::~;fztq ,. '01J1:tt1er.r?mir;{f!pd ~9;flit~l .... 
!fac:t~rt! ([CRiffublicat,icm'10$)1.Jll et.p~sures s .alfbe kept 4LA/tl ·wJ~~--:· ··-­
fechliiilogical,. ~qonomic!,· ,an(i$Qcf al factors corisic/l}ted . . .01:c~ a pa~tiCJ)la1;,etpo.s:yt(}, 
lfzas q&ffn;Justifµ{d; itJ~ rj,e(:essarfto take/(1,ctions,tdfeduc.e, :ewosu'. . . J 

'i;rne ih'trd principle, limtiation, ~(ates thqtYthe toiatdose t<Ya 
~e¥1f ·,g§F:,_Ur~~s in ~l~~n~ciex,R~S}'re§}cf~a(ior(so,ffuJr t~.· , .. · ... '' .. , 
rqH .· ..... hoJJftffrbt fJx/?Jd thi/1J}pt<)pPi,iJ,/~~t~m{t~t·f1f!~ . . t[c:qf{pij.1 
~bse :1~.'!Uts shq/f be establis~~d . ._t.garare iippropria~e j@1IPf~P.:tt~es_h3rol.. . 
tXPQ~itre, and £JXpO,$Ur~~Jo 1~dl1;,1duals Z.. ddh~s,e hm1ts.·;:I;1m1ts ,P 
rccui?r1Hqnal/J:pF)sur_(~f:?''cQ~{<Jj~~d , . ······, j; ~'.Q~~J)(lft//prJl_t>g~t 
!for Atjults;" {O·(:F~ '2Q:12q6, ''f la1111e4 Speq~ . . osu~e${' · ;O,CFR J0.1JQ7L __ _ 
l,"Oc<;Jtfjpt{o11,at{?o$e !,t,JJttsJ,;r. · · ·s,;:~{,afc{ll···· CJfR 20. · · >"'!Jt{~~ £,qui,v,ql@IJ.tl~ 
'an Emo <olFetus:;'VExcJ!~edih :· .. ,ciccd aii'/Ji:;a[e :as .a'ii .. l1;cahi ~iolati~'l a~dj@j~~tto 

4 

~hjpr:elilent,i_m.c-.,~~ .~-- -·- __ _. ... m1!!~ . ... ~ " 
r~-·--:·--,r .. :'.. '' -·~-,' ·--:--· ._,·---- '-~--. ·.·.-;"'-
:Manaiement.J1iiinmitmdnt 

. s tn1~m'q{e apJfopriat~'J:a.iltatiod 
. an'il~~'irieni w'tli~ai&':fillriJshfilibl~ 
fac~lttze,t tq reiffJc(! e~]/f;§W,est~:~iARA] 

rgqteiJaiiiifeHtjl td:;'iiiif ~SQ ttf.e.tisu,:t<ifiher~nq,~,19. AJ1if'EAi 
shall empha~ize the ALARA pliilo~ophy_ to all per,$Onnel_wo;king 

'l, and sha{l instruct workers to r:eview currentproc(ldures and; 

regarding-l!!:._OCEP:!!9tJO./(iaflon g§f!.OSUfJ~S,amJ.. 
rii'e '.t,iei.' 
··.~c-,·· . .J 

'\,~ ~• C6• . - . J~i progrqm·:s}afjkf mairztij~~4, af!~Jferiod{~Cfiffevaf~atet{t°;_ens~,:~ 
· ··ctft:d~ .:iV,[~1,tq1.qn?J:iJ9:!l~c_t}yeldo~ps,crr!~~l;L4f-!1~:'.<!Pi!!:£!!.T£.{ .. arj~doc,1gf'¢~c'!£,if, 

r!~'!:-eJi.. _)§ Je,veJ&j 

Page 9wl0 

All Indicated Changes are in response to RAI NP-9-2 



RAls and Responses - Public Enclosure 3 to E-54658 

RAI NP-9-3: 

Ensure that WCS CISF SAR Section 9.6.2.4, "Environmental Monitoring," includes 9ppropriate 
details on the facility ~adiological En~ironm~~tal Monit~ring Program (REMP)// .. 

WCS CISF SAR Section 9.6.2.4 provides minimal details about the REMP forthe/WCS facility. 
The NRC staff needs to evaluate details, including: 1) number of samples;<Q) sahlple locations; 
3) collection frequenc~; 4) sample analysi~ to be performe?; an_d_ 5) sa.91.~~a~a~sh\fr~quency. 
The SAR should also include a map of suitable scale that 1dent1f1es the samplrng,locat1ons to 
show distance and direction of monitoring stations, with release po~fs,crr;d relevarit"bolih.daries 
(e.g., controlled area boundary, site boundary) also indicated or.1'th7'map. Additionally~he'WCS 
CISF SAR description of the REMP should include the approefc:h for determining backgrol;!nd~ 
levels and the contribution of the facility's incremental relea6esA'b background levels. The WCS . 
CISF SAR should include the results of the backgroundAe'vel1ietermination. 

/ / /' 
This information is needed to determine compliance&ith fuv:10~/ 
Response to RAI NP-9-3: ~-. ( 

ISP has revised SAR Section 9.6.2.4 to include 1) number of ~mples; 2) sample locations; 3) 
collection frequency; 4) sample analysi~ to\be perfor~d; and 5) ~QlPle~nalysis frequency. 
References to figures in Chapter 4 and CS:ha~r~6~f tlie-WCS CISF Enviro9mental Report (ER) 
have also been included for the current n\~nlt6ring lbcatio!i~rid,propo'sed owner controlled 
area (OCA) dosimeter monitoring locations\ \ //~ 

Additionally, the information-is-:-included within th'e,wos CISF ER, Chapter 4 Section 4.12.2.3 
Sum~~ry of Environrpeh~-M~~itdr:!{lg Pro~r~~.--· l~P joint v~nture member_ Waste Control 
Specialists conducJs:"a:9omprehe{1?'\fe env1ron~entel sampling and analysis program, 
commonly referred tj'as the consolidated REMP, .. .A:s part of the REMP, samples of media and 
effluents, inclyding,gases and vipor; air particulates,\oil, sediment, fauna, vegetation, surface 
water, waste'water:s, and grouridw~ter;-are-collect~g,~nd analyzed. A monitoring network of 
optically stimulated fu~inesc'ence-(QSL)~ als~d to measure ambient gamma radiation. The 
sampling media ~d ~ampling1ocations indiJaetf~n the REMP provide a measure of the routine 
operc~tior.is-w!.!..hin an"a-~rourtcl the facility and monitor the potential impact of the facility 
operations on the off-site e~ironment, including the general public. ER Figures 4.12-7 through 

/

4.12~12sliow{he'lo~atiori's"of thet various types of environmental samples that are collected at 
, '1:'faste Control S~e~i:~ists. Or.ie of,!tie _background locations (Station 9) is located in the bottom <: ·<:'.1ght comer of ER 'YU 1es 4 .12'Q11. 12-9, 4. 12-10 and 4. 12-12. 

~ ~rences: ) ) 

t. WCS CISF Emlironmental Report, Chapter 4 and Chapter 6. 

~ "· /., 
lmpae'(V / 

SAR Secti0n 9~.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 prograrp:are 
9escrib~~ in_ (Jhapter 4:pf the ISPEnviro.71menJal Report ani/ Figure 4)'2-~through , 
ifigzwt{_4.12-12showJh~.loca(itms.beingmimitoredUn(ier,the,curfiJJi!(lfffeMPprogram,. 

/ ( 
In establis_h~ng the environmental monitoring progra1? ~or SNystor~~e,:I~ will build 
upon ISP JOmt venture member, Waste Control Specialists pµrreH{ momtom~g program 
for ISP ·oint venture me ber Waste Control Specialists f§j{j;jf5pa6ilii~.""· .m'R""hiiiiii: •r-==­
program will include the following monitoring paramet'e~/p~ri~et~;= do.simetry 
(Landauer Inlight® Environmental X9 (beta/X/ga~'10rria.),0f equivalent), soil, aria~fr . 
locations. This program will be implemented by,Ah'eyicliation safety department ih,(A 
accordance with written procedures. // // /··... V 

r Was~;~trol Specialist~ u_ses the Lux~l+ ta~~~pho~~u~~:~~~~Il.le!~~_r~;~;:a" 
jNP-9-4 1-I -->-,>o II r1.on.1to~mg ur1de~ the ra~iat101:1_ ~f~ty _area momt~nrrg_prof~m (li-_!~r.YJ!!/!:!!1:_<!f:f!Jgh.!. 4· 

Lfocations on_the. inner fence. ofthf .PA) !anithe Lail~~® _Env1ronm~1;1tal& 

~:~:;;t~,~~~::~::fi:.p~~~~=~~~-~~~1::;~::;:;f(A.. : 
1B.<!Jz(j_tJLA.£Lcl.qs1mete,:§_Jf~!Jlj_t0a~qlyf~Cll'J~fl..,g}!f!It~,:Jyb~q§!$· 'Eyv1ronmental i 

NP-9-3 >---)- boundary air tztid§'rf(monitoriirg{he., Low~olumt,;;ii[_sam_e!_iig ~!1.~.!:£ig_~-Y?lume air 

~ ;::!iH:~;:}~}!~l:rJ~1J!t~li7itJJ!itt~~~;}!5/;!h;it;::r ~~jih/isA · 

I i?:1J.Y.!LQ?1!!1:~ ... '1.{~ft:JJ..~t)~~~n a~dition~o tn'e fo'cations currently performednunder the I 
.L~MP. Analy$es-~Ul ·be\f or,1grQ_~_s3 jpha/be_gt_}!nd gan:i_!lla spectrogi_~!!Yi.:anQ_ pe!f.9_rm~d ,I 

!NP-9-4 1-I -->, by a certifie9/'6ffsite labor4tory,btia'qu r!y ba!lrr.. 'iJ.it·simples will be.col[ecied,~ 
~6ril - dfo.eag~ iocilt/)ij'fanci cgmposi. r·a qz!~~ter.ly W'1gly~is. $oil sgrnpl~s, lYtll 

I NP-9-3 1-j --).a;,. 1!~~tl!~)r~:;j;;:~l?JtEi!fl!1::51fal .. [)';7:'nl \ 1r_sa'(flp(~!f: i~(i_[g/jJe ~he_de_~d t°"Jt:Lk~; 
'---·-~-:;-~--:r.:-~..,.j ~-" "'· /./ ~-:... 

9.6.3 Maximuili~OitSite Annual Dose --.~~ " .. ··,. 
£----'.!:f.hf~~r~.st r~iq~~¢e,in L~a County, New Mexico is approxima~ely_ 4 miles from the "''o/ WCS~TS\at SPG~.c~@~dmate (541732.42, 6873~02.59)._ At this distance, the 

. computed total dose rate:-1s 4.83E-14 mrem/hr. W 1th contmuous occupancy of 8,760 
hours pe. t."{.e_~, the totJ dose is 4.23E~ I? mrem, which is essentially zero and less than 
the dose fJ°rynatural background radiation. 

Liquid R6leases 

. ~ :)';:A~d~riCed in Se~tion 6.1.2.1, there are no radioactive liquid radioactive wastes to 
~~tfu- for the WCS CISF. 
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RAI NP-9-4: 

Ensure the WCS CISF SAR Section 9.6.2.4 includes information clearly stating ho~R.eutron 

doses will be determined at the Owner Controlled Area (OCA) boundary dosim .. e··· 7·.·.t.· •. ·.e···.··.·.•.r ... ·.:·.:.,;.l,:~'7cations. 
/~-:::..~:·-,j<v 

WCS CISF SAR Section 9.6.2.4 states that the Landauer In light® Environmentati9 
(beta/photon) dosimeter will be used for the perimeter environmental mo ·· rogram. As 
neutrons will represent some fraction of OCA boundary dose, and the ~~, !E!E>simeter 
does not detect neutrons, it is not clear how the neutron component Ci) • close · 
determined. "' 

This information is needed to determine compliance with 1 

Response to RAI NP-9-4: 

As stated in SAR Table 9-6, based on the amount system(s), the 
average neutron dose rate inside the protected area em/hr (average of 
locations DSB-01 t~rough DSB-10 from Table 9-6). ormation, the OCA 
boundary will be monitored using the Landauer lnlight® Envi , . ~I X9 (beta/photon) 
dosimeter. Additionally, as stated in S . ·on 9.6.2.4, the t.:a~~ Luxel+ Ta 
(beta/photon/neutron) dosimeter will b radiation safef~., ,. monitoring program 
on the inner fence of the protected area ,, · ht locatioliis::i=JrJd more locations can 
be added if routine monitoring with the Lug · orin?iMtrument indicates the 
need for additional locations. This is to en' tes stated in Table 9-6 will 
be monitored on a quarterly basis. This da ·itii'e dose, if any, at the OCA 
boundary. 

Impact: 
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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 CPR 72.104. Details of this program·are 
,descri1?_ed in f;liapter io[the°ISJ>EnViron~entaiRep(>rt7:tnd~Figure4).~~~thro"i1i~ _ ~ I 

::~~~;:~::~:o:~:::::~~:::::;::::.::~:~;2,:1:: ;;::~· '1 

upon ISP joint venture member, Waste Control Specialists pµITenf monJto}iqg program 1 

for ISP · oint ~enture me~~~- Wa~te C9_I]!rol §_pe_galists .~f:.@Fa_gtl{ii~. This~_ J I 
program will include the following monitoring parame~is-: perimeter dosiriieti;y "', _ 
(Landauer Inlight® Environmental X9 (beta/X/gaI9-nfu),;0(equivalent), soil, aritl,~if'.,, 
locations. This program will be implemented bY,,.the yidiation safe_ ty department iriv'-
accordance with written procedures. // /,,/ /'', · -- =~~~=~~~z~ /_.= · = 11 

!NP-
9
_
4 

,_
1 

--)-+ Was!e ~ontrol Specialist~ u_ses the Luxel+ Ta~?et~jpho19n1n~.u~~\dosjll'l~t~f f()r area~ 

I @~tN3{fl1i"f:;:/1f ;;1r~tth~i;k:ct :;t~tu~Zlit;Jrf;i';!~~!~x9~,~ 
11 ~~~_ta/P.h()!~I:2.~<:)-Sill'l~!~ !()!. Q~~i~~r-~1:_yir<:>!:)fI:1~-~tal~~l!~!i_11_g P.!.~W~!Il'.at the qc;_4 !1 

i ;bounda.ry (for reference, see fi~e o:-1~ Chapter 6:oJ:!ltJ§_P Enyironmental ~ 

l! 'f?..el!f!_,:!L_41£ dosime~er_s__ YY.W ~f{ {_IY,~ly_~?__(<!.n.~q~_gj!e,:~y__l]__qs{t 'Eyviron1:1ental . ij 
1---)--c> II boundary atr gn_t(.~qi{lmomtorm~ (t;,e., Low~ olume,a!!__sam2J!~g .1:1:1!~-~~g_!!_ ~9Iume arr I, 

~--~ ~ sampling) will be performed at a minimum of twoJ_pcations~on the north. OCA : 
! foundary- (for referenc<<iee.FiiiJifil(Ti;_{jgiitFtiu'ri-:7.jf~9 in~Chapter_ 4 9Jihe _ISP; ~ 
I W,_r!JJ.irf2lJ_"fl_!f!.JJ:fql;rJ1efi§!:!)2 jin aq~itiorf\~p}he Jocations currently performe~ 

1
under the I 

REMP. Apaly&.es·will h~for,igross aT12hafbeta and gamma spectrometryi:and performe~ 
!NP-9-4! 1--->:>,. by a cer,tifi~ffsite 1;1X5i-iior)11bft:a1_Viiiiirly"basU;1Atr·.s&fiipl~i:.;;im b{D::c)l[id;a-, -···· 

NP-9-3 

f¢nff:i~Jofeaclz [~ca9~~)znd compo~f~f~?fer a:quarte~ly ~nalysis. ~Oil_!(qmplft!Y..m 
I NP-9-3 1-I --),.. :be~oll~(?ted and an_CJ;_lJ!l§9J"!.1:!.l11fE.!ly unlesi_pir§<J:mples indicate the n_eed t9. (afs<:J 

'additi&nitl'.Samnles1 '* - -,-::------:,~ v ~"~----~-~~:~/~~;~-------7 
9.6.3 Maximum..Off-Site Annual Dose ~-----~ "". ', 

,//Y-th~-~)u:fst rest~~ce~n Lea County, New Mexico is approximately 4 miles from the 
/(_ WCS,CIS1\ at SP<SS co'0{dinate (541732.42, 6873002.59). At this distance, the 

,,/ compttle1 tdtal dos~~-is 4.83E-14 mrem/hr. With continuous occupancy of 8,760 
\.:: _ ' hours pen{'ea'r, the total dose is 4.23E~ 1? mrem, which is essentially zero and less than 

" ·--.• "'-- the dose fi}rotn )natural background radiation. 

' -~ J 9i6.4 "- Liquid Releases 

"' "A d/ .. /b d . S . 6 1 2 1 h d" . 1· "d d" . " -~ escn e m ect1on . . . , t ere are no ra 1oactlve 1qm ra 10act1ve wastes to 
""~1>it6r for the WCS CISF. 
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RAls and Responses - Public Enclosure 3 to E-54658 

RAI NP-9-5: 

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

WCS CISF SAR Section 9.5.2 provides information on the radiation protectionfacilities at WCS, 
but only limited information on the radiation detection equipment and ins~1:1fhent~tion to be · 
used. The SAR should include information regarding the operational sensitivify~nd,range, and 
frequency and methods of calibration for all of the equipment and in~JfllrhehtatioA id~tified in 
the SAR. ,/,.) \V .,.~ 
This information is needed to determine compliance with 1 O GFR.,20.1501 (c). " ~ 

,,/ ' ., 
/'· / 

Response to RAI NP-9-5: // / /) 

ISP has updated Section 9.5.2 of the SAR to include <~e r~diation ~<l cletfu;tion equipment and 
instrumantation information requested and···a. dded SAR SectR>r,~)J~"Su~plemental Data," with 
the listed instrumentation technical description pages. ~'-./ ( . 

Impact: ~ ~· 

SAR Section 9.5.2 has been revised ana s\:cti0~nas~~-en adde'c:l~s a7scribed in the 

response. M~ v 

./ 

< 
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• Counting laboratory locations are shown in Figure 9-6. Figure 9-7 shows building 
layouts and general equipment for each laboratory. 

Page 9-28 
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WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim 

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:;/llS@ of 
dosim_eters (<?SLs or equivalent) and sel~-reading dosir.ne~ers (SRDs) ,,<;>r"d,:i~al 
alarmmg dosimeters (DADs). All operatmg personnel mside the C~slc;Mandlmg 
Building and on the storage pads will utilize alarming dosimetery/(juri' the canister 
transfer process to warn of excessively high direct radiation (;\DO pr0v,t9e'ft!:,.rther 
assurance that occupation exposures will not exceed the lirµits '9fl O CRR P' 20. The 

official dose of rec.ord of.· ext.erna1 dose to rfiet(J/gatnfhd;,l{l'la:n~utr6n r_ . ~· n.1 be I 
obtained from the personal dosimetry issued to each Radiittion Worker (OS~r)., 
equivalent), ~ith £~l]~i:"'i!i~~1SRDs_ or DADs use~a{ay?e"ans for :racking dose'\( ,", I 
between dosimetry processmg penods and as a,pac~p to the dosimeters. '\_ ,' > 

/·· 7 /•, ,,, / 
.r/ " ,, ,,,.:· /" ''\,"- V 

The Radiation Protection Program addresse~ thef{se of respifatory protection 
equipment, self-reading dosimetry, dose tracMn,g and metnoqs-for data analysis and 
interpretation. Provisions exist in the Security 1'nltarliinjs{ration Building for 
donning and doffing personal protective equipmerlt">~hich could be necessary in the 
event of contamination in the(G:k~~ing Building..:: ~ 

. . f . ' .. ·"," . ·1·~ ~d~ ~ d I Contammat10n o eqmpment or pe,rsonn~ 'IS m~t~.xpecte t01ccur un er norma 
conditions of operation. In acci>fdai).ce witlrtl:te~J:SR:-policy of pr/venting generation of 
li~uid radioactive w~ste, any ned,ss~{Y de~?n'~rnin~o.µc5f),:quip?'1ent and personnel 
will be conducted usmg methods that\produ~~ ·only solfd-rad1oact1ve waste. 
Decontaminationmeth:0Qs would t~pic\u:lyAriclude wiping the contaminated item with 

/ . . \ \ ·/ 
rags or pap .. er ~1pes:-c". .~ \ . : '\ 

/' '/ \ \ . 

~ur;ipJut~e s~orag'J'.~{' rations at thl(~'tS CISF, the ~nly radiologica~ . 
mstrumentat10n m uye e_sg,~e are~ w1ll be the dosimeters, as described m 
Secli~\n 9~,5. Routine~ogicalsurv;efs will use instruments that are controlled by 
the Raai~iol_!]r't~efion Prograrrrand,{overned by existing procedures. Portable 
instrumentatfon iefcalibrated at an approved certified offsite vendor. Procedures for 

/,,rfyiblQ_gicati~thimentation will be established and applied to instruments used at the 
/:: · / WCS:CISF. "-' ·"' 

/ ., . / ' ', ', . ', /,/· . "'· ,\ V· ·. / ", . "\.·.· \ 
. ( ~ .\ 
~ .. ·~. 'ii .,. "Z ·~ } d 

~·· ·'". 7~ ... ,,'! '~ . " , I • 

"-· ., ,/ ..• 

V 
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• ·--- - ·-- - - --- - - -- l 

'9JL, • · Sup_plemental.Data 
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Model 9-3 
Ion Chamber Survey Meter 

Features 

• Five Range Ion Chamber 

• 1000 mg/cm2 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 

DETECTOR 
RANGE: typically 0.2-50000 mR/ hr 

LINEARITY: reading within 10% of true value 

ENERGY RESPONSE: within 20% of true value from 40 keV to 2 MeV 

METER:--6.4 cm ~ -5 in.) arc, 1 mA ivot-and-jewel suspension 
METER DIAL: 0-5 mR/hr, BAT EST others avai lable) 

externa lly-accessible 

compartment 
BATTERY LIFE: xlOO an higher ranges at full scale without display light, 1050 hours; at x 1 and xlO 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: 23.4 x 8.9 x 21 .6 cm (9.2 x 3.5 x 8.5 in .) (H x W x L) including instrument handle 
WEIGHT: 1.6 kg (3.6 lb) 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: sa les@ludlums.com 

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

Supplemental Data added in response to RAI NP-9-5 
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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: 3He proportional detector, 1.6 x 2.5 cm (0.6 x 1.0 i 

POWER: 2 "D" cell batteries (housea in sealed compartment that is externally accessible) 

BAT'FERY L:IFE: typically 600 hours with alkaline batteries (battery condition can be checked 

SIZE: 43.2 x 22.9 26.7 cm,{17.0 x 9.0 x 10.5 in.) (H x W x L) 

TOTAL WEIGHT: 8.3 kg (18.315); 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. 

Ludlum Measurements, Inc. P.O. Box 810, Sweetwater, Texas 79556 
Web: http://www. lud lums.com Tel: 800-622-0828 / 325-235-5494 / Fax: 325-235-4672 / Email: sa les@lud lums.com 

Note: specifications subject to change without notification . We are not responsib le for errors or omissions. 

Supplemental Data added in response to RAI NP-9-5 
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Model 78 
Stretch Scope Exposure Ratemeter 

Features 
0.1 mR/hr to 1000 R/hr 

• (Sv version also available) 
• 1 m (42 in.) to 3.8 m (12.4 ft) Telescoping 

Stainless Pole 
Dual Analog/Digital Display 

• Splash proof 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 shou lder strap is 
included. 

Specifications 
'art Number: 48-2832 

WORKING ENVIRONMENT: splash proof shields for ou door use 
(environmental rating of IP52) 
DETECTORS: 2 energy-compensated GM tubes 
ENERGY RESPONSE: wi thin 25o,( oft ue value from 60 keV- 3 MeV 

CE 
BACKLIGHT/RESET: temporary action 2-p0sitio toggle switch to turn backlight on for preset amount of time, or zero 
meter and displa.~y __ _ 

METER DIAL· 0- lk 4-decaae logarithmic; 
RANGE SEI'. CT ON: 2-position 0ggle swi t h to select between mR/ hr and R/hr 
LINEARITY: ead ing within 10~ of t rue value 
AUDI : b it-in click-per-event audio with ON/OFF: swi csh 
RE PON SE: dependent on number of c unts present: typical times FAST 4- 25 seconds, or SLOW 4- 60 second s, from 10% to 
90% of final reading 
POWER: 2 "D" cell batteries (housed in sealed handle) 
BATTE Y LIFE: typically 250 hours with alkaline batteries (low battery indicated on display) 
METER: 6. cm (2.5 in.) arc, 1 mA ana og type 
CONSTRUCTION: aluminu m housing with beige powder coat paint, and polished stainless steel tel escope 
TEMPERATURE RANGE:-20 to 50 °( -4 to 122 °F) 
SIZE: 12.2 x 10.9 x 105.9 c J etracted; 377.2 cm fully extended 
(4.8 x 4.3 x 41.7 in. re t rac ted; 1~8.5 in. fully extended) 

(H x W x L, fully extendeast.) 
WEIGHT: 2.9 kg (6.4 lb), including batteries 
Options: 

C · - : 

Case: water, crush- and dust proof wheeled case with custom foam pads protect & transport instrument PN 4272-444 
Headphone: dual volume contro ls, padded ear cups, adjustable head strap, 3 m (10 ft) cord PN 47-3708 
Uso Available 
l'lodel 78-1: same as above, but in Sv units (1 µSv/h to 10,000 mSv/h), Part No. 48-3743 

Ludlum Measurements, Inc. P.O. Box 810, Sweetwater, Texas 79556 
Web: http://www.lud lu ms.com Tel: 800-622-0828 / 325-235-5494 / Fax: 325-235-4672 / Email: sales@ludlums.com 

Note: specifications sub~ct to change without notification. We are not responsible for errors or omissions. 
~upplemental Data added in response to RAI NP-9-5 

r­e: 
C. 

3: 
CD 
Q) 
u, 
C: -, 
CD 
3 
CD 
:::, 
• I u, 
~ 

:::, 
0 
• 

April 2016 



Features 

Model 79 
Carbon Fiber Stretch Scope 

Light Weight- Approximately 1/3 the Weight of 

Comparable Instruments 
1.1 m (45 in.) to 4.5 m (177 in.) Telescoping Carbon 

Fiber Pole 

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

1 µSv/ 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 ability to 

investigate areas of suspected gamma contamination while remaining 

at a greater distance from potentially high fields of radioactivity. The 

4.5 m telescoping pole allows the attached detector to reach areas 

d ifficu lt to access with other types of instruments. 

A large, easy-to-read LCD display rotates to maximize ease of viewing. 

Padded shoulder strap (included), warn ing tone, and easy, intuitive 

design are also 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) 

RMS. Count rate, exposure/dose, and sea er alarm setpoints adjustable over the display range 
OVERLOAD: High count rate saturation prote tion prevents false display of lower count rates 
ZERO PROTECTION: After a user-settable ti e interval (default 60 seconds) of no pulses from detector, the instrument will flash zero 

reading nd the farm audio will be triggered 
DEAD TIME CORRE( ION: Employs first and second order corrections for extended performance 
AUDIO: greater t an 75'd8 at 0.6 (2 ft), aµ,proximately 4 kHz 
POWER: two alkaline or two rech rgeable "AAA" bat teries 
BATTERY LIFE: approx·matel 100 hours of operation, 24-hour low battery warning 
CONSTRUCTION: display unit: hig -impact plastic with separate battery compartment; telescoping pole: carbon fiber 
TEMPERATURE RANGE: -20 to SO °C (-5 to 122 °F), may be certifi ed for operation from -40 to 65 °C (-40 to 1 SO °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 lb), including batteries and shoulder strap 

Options: 
Stereo Audio Option: Part Number 4498-697 
_umic Calibration Software Kit: Part Number 4498-1020 
: ase: (right) water-, crush- and dust-proof case with custom foam 
pads to protect and transport instrument (Part Number 2312979) 

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 subjec t to change without notification. We are not responsible for errors or om iss ions. 
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MIRION 
T EC HNOLOGIES 

Series 5 XLB™ 

KEY FEATURES 

Automatic single detector, ultra- low 
background counting system 

Enhanced low background 
capabili ty 

External or samp e changer based 
bar code reader 

CE compl iant 

www.m irion.com 

Due to increasing envii:.onmental regulations to reach lower detection limits , 
amp1e count times h i/e increased reducing the overall sample throughput in the 

laboratory. The Series 5 system incorporates enhanced technology to reduce system 
background and increase sample through put. Using an improved guard detector, 
th e system sensitivity for high energy, cosmic background is increase d, enab ling th e 
a t i- co incidence circuit ry to detect and rejec t more spurious background events. 

The beta background for the Series 5 counter has been reduced by as much as 35% 
0ver o lder systems. Beta backgrounds as low as 0.5 cpm ca n be ach ieved. This 
means that the Series 5 fami ly of low background counters ca n co unt twi ce as many 
sa mples for a given detection lim it as a counter with a beta background of 1.0 cpm -
impressive performance from an impressive system. 

Custom Molded Shield 
Using a graded shield ing system, the Series 5 system counts 
sa mples with more accuracy than any oth er low background 
counter. 

The molded shield system provides 10 cm (4 in.) of custom 
molded lead surrounding th e detector. The shield comprises 
interlocking modules which weigh no more th an 27 kg (60 lb) 
each for safety and ease of assembly. 

Supplemental Data added in response to RAI NP-9-5 



Time Proven Reliability 
The sample changer of the Series 5 
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 reliab ility. 

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 
(2.25 in.) detector. The entrance window 
of the detector is made with state-of-the­
a rt technology and special materials to 
provide the highest counting efficiency 
and the lowest alpha background of any 
counter. 

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 

Circuitry So Advanced, It Thinks for Itself 
The electronics package of the Series 5 family of counting systems provides the 
most advanced control and monitoring system available to assur accurate results. 
The Series 5 incorporates hardware diagnostics which conti uously monitor 
internal and external parameters including gas pressure an flo , system voltage, 
power distribution, and other system critical parameters. Thyti ser is alerted on the 
front panel if any of these parameters fal ls below normal ope ation thresholds. 

Human Factor Engineering 
Often computer controlled analytical equipme t requires additional laboratory 
space for the computer system and peri~ ~ra ls. The Series 5 counter addresses 
that problem with an integrated mobile cart liat provides all of the support 
necessary for the computer, monit1 eyboard, and pointing device. The op ion al 
S5-ACCKIT includes a monitor support helf tray, printer support tray, ana a gas 
tank bracket. The retractable printec shelf opens to hold printer and supplies T e 
Series 5 system is designed to be/cl completely ioteg ated, self contained counting 
system with the industry's smal lest footprint. 

an unnecessary time cm1suming process. 
Not only time, but the impact on data 
quality can become signifiaant issues 
when frequent re-calibr.ations must be 
performecr,-due to a cha ge in gas quality. 

he Series..5 system I e udes Gas Stat, the 
industry standara fo gas management, 
which eliminates the high frequency of re­
calibrations due to counting gas changes. 
Gas Stat is a microprocessor-contro lled 
gas monitoring and control system 
hat p ovides worry free operation by 

eli(Jlinating the need to adjust manual flow 
meters. The normal gas flow rate is set by 
the operator through software control, and 
flow rates are digita lly displayed in real 
time on the computer screen . 

II ;,;, e ~ .;,. "cl 
u..... S.m,:~ ,1...,,g,,... !ot~IH.1 P..-nt~ ~1~11 Dot,'-~"- Mi"P 

f'l..!~..,n-l F.:i)I j ~:,.,.,H,Jh <;~ l 
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the system is not counting samples, 
and automatically reduces the gas flow 
rate 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 . 

i''" 
'" 
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Software - Powerful and Flexible 
The Series 5 counter has been 
designed to take full advantage of 
computer-based system integ ration . 
Series 5 XLB system can be 
operated with the legacy Eclipse'" 
software, or can use the state-of­
the-art Apex-Alpha/Beta software 
to provide th e optimum combination 
of power and ease of use for a low 
background system. 

Apex-Alpha/Beta software includes 
a Microsoft SQL Server Express 
database for fast and efficient data 
storage. Custom reports can be 
easily developed for your app lication 
or presentation using an integrated 
reporting tool without the need for 
any third-party software. See th e 
Apex-Alph a/Beta specification sheet 
for more detail on its advanced 
featu res. 

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. 

No other counter can match the 
advanced automation capabilities 
and features of the Series 5 XLB 

Software. 

SPECIFICATIONS 
"All specifi cations are based on measurements 
performed at a Mirian manufacturing facility 
with 5.7 cm (2.25 in.) detector with ultra-thin 
window, unless noted otherwise. 

To ach ieve lower Beta background, the Gamma 
detector can be replaced with a Lead Plug 
(7081577). 

PERFORMANCE 

Background: 

Gross 
(alpha+beta) 

Alpha 

Beta 

WARRANTY 

Software - Powerful and Flexible 

3 

Spillover: 

500000 cpm with $1.5%"-dead ime 
loss. 

Net weight less cart - standard 
system 324 kg (716 lb). 

Net weight cart with caste rs 54 kg 
(120 lb). 

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 X 30 in.). 

POWER REQUIREMENTS 
The Series 5 counter is equipped w ith 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 - Oto 50 °C 
(32 to 122 °F) . 

Operating Humidity - Oto 80% 
relative, non-condensing. 

Meets the environmental cond itions 
spec ified by EN 61010, Installation 
Category I, Pollution Degree 2. 

Supplemental Data added in 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, carrier plates, carrier Inserts 
(5/16 & 1/8 deep), planchets and cart. 

• S5X2100 Includes basic S5XLB 
counter, 2.25 in. detector, 100 sample 
towers, carrier plates, carrier inserts 
(5/16 & 1/8 deep), planchets and cart. 

S5XG2050 Includes S5XLB counter 
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 SXLB Models: 
Models with "E" do not Include on-site 
Installation. Requires computer, monitor, 
printer and Apex-Alpha/Beta Software. 

S5X2050E Includes basic S5XLE;k·:~ 
counter, 2.25 In. detector, 50 saJl)Ple :__ 

/ .. ,,,. 
towers, carrier plates, carrie ri;=,e_r;.ts 
(5/16 & 1/8 deep), planche ~art. 

S5X2100E - Includes 5XLB 
counter, 2.25 in. dete O sample 
towers, carrier plate~~a . nserts 
(5/16 & 1/8 deep), plancnets and cart. " . ; • S5XG2050E Includes S5XLB 

MISCELLANEOUS 
AB-CPU? - Windows 7 PC with LCD 
monitor. 

• AB-CPU10 - Windows 10 PC with LCD 
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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 include<:{as p~rt of a facility 
health physics program. Many of these elements are included in variousiectibns dtsthe SAR. 
However, several elements are missing, including: ij ~. 

• Requirements for initial and refresher radiation protectiorf:t~ining, contents (topics), .. and 
health physics-related qualification of workers; //~ / ~· .. 

• Provisions to inform female workers of fetal proteGtion,,requirements, to monitor fetal · 
dose, and to provide alternatives to minimize fet~l·do'se; /) 

• Requirements and procedures for calibration,°)nai~eR_anceY.an~eare of radiation 
detection, monitoring, and dosimetry instrument~and rec9rds;,and 

~ v:;/ 
• Preparing of reports and records for health physics program contents and audits, 

surveys, calibrations, and personneLmonitoring results:(~ 

The description of the health physics p~g~~SAF.l_should be·T~vised to include these 
elements or justification should be providep f\ the'altemafivei,p~'a./ . 

This information is needed to determine c~pliance,,l.,.fotFe 20A'208, 20.1501 (b), \ \ ,. / "':<:;; . 

20.1501(c) and (d) .. 2.0/3,an;.o CFR Pa\rt~ ... Q,s(. u,,bparts Land Kil. 

Response to RAl,~~~,,:,6:~ :··) ;,. 

ISP has revise9<S~Riection 9 to i'}clude a new\edtion 9.5.4, "Radiological Worker Training," 
which include~ the~nformatio';/~qyested. SAR S~cti~n 9.5.1 has also been updated to point to 
Section 9.5.4 for'the,~,r:elated to the~iniAQ'requirements. 

In addition, the ~Qt Wast~Radiation Safety Program is a 1 O CFR 20 
compliant program. Altl:lou~~he program is under the agreement state oversite, the regulatory 

/
requir:ements are"therefd're co111pliant with 10 CFR 20.1208, 20.1501 (b), 20.1501 (c) and (d), 

/ ':.., ' " ., 1:~:,:· and 1j~rt Zvarts Land M. . 

~~o~~ion 9.5.,~een updated and Section 9.5.4 has been added as described in the 

.~ 
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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 policy tpai in~ludes, as 
a minimum, the following criteria: //1V 
• Maintaining radiological releases and exposures to personnxl'\Jekl"¥,the applicable 

limits of IO CFR Part 20. ///.'",?"·, 
• Ensuring that all exposures are kept ALARA, with tepfu-iological, e~n.o~tf\!1-nd 

social factors taken into consideration. ,,./:) '<:· ,, 
• Int~gr~ting.appropriate radi~t!~n p~otecti?n ~~1tr3Js';nd '?"LARA pr?gram"""' )., 

gmdehnes mto all work activ1t1es, mclud19gth9se for des1g11, operatrnns, "'.,/ 

• ;:::;:::t:: ~~=~::::~~~f;d~~;k;ngfddi~d~ . . 
~Jfposure wrlllje undertrkep unless.its 1,1~epr:o · . t b~11eJJta1:J.lj thatpP 
P.~!S01'rl),<:}! ~hall follo'ljf AL4JU. procedui~~ qt 

• Restricting access to radi~ /, call~~~-~~olled areas,,,~ 

• Tracking individual and cope,cfive0d~esto~iclentify trendsIJ q,uses, and take 
appropriate corrective actioq~ f~r adverse;ren~·-,,......__ 'Z/ 

• Conducting periodic training ancflpxerci&e~-'f;ntaBa,gsrrf ent, radiation workers and 
other site ~FsonnelJn radiatioh\ptl9t{c~joil principles and procedures, individual 
and grol!p protective'l'{leasures, stte w6cedures and emergency response. 

• Int~gtfu~LAR\Mnsideratiori$Jri'to the WCS CISF design and procedure 
chfing{activities, ittcIJding appropt.iat}experience gained during the loading and 

L.. / e: • / ,./ h lSFSI \I<~ d' . 1 ~~ns{~r operat1?ns at,ot ei;., .• -~.:.e_,.~tive to ra iatton contro . 

"' \, / ,-----..i'._ ./ 
WCS CI~f;j'>e.rsoI!Jl,el including al::l.ministration, security staff and railroad personnel 

___ _JQ;'._olved i?~e.d~ivery to and ~hipment from the WCS CISF of transport packages 
/ .. will':be tramecl,in a,ccordance with 10 CFR Parts 19 and 20. These workers are 

/r\/--~n§icl!ttid "Railfiticin~orke~s" and the occupational radiation dose limits specified 
· ;/. ./ in.10'~{R:1~art 20'S~~P:,-1 C ~pply. Individuals (visitors).not trained in a~co.rdance 
('t( with. IO q~i\Part 19 are considered members of the pubhc and the dose lumts 
'·"-,. ,~specified tp·19 CFRPart20 SubpartD apply. 

~ l .. ···· ISP m.· .. i n.· im. )~f{ radiation dose to non-radiation workers by the following means: . 

~- .. ~ .. • I§:r"0ir control the number of non-radiation workers admitted to both the Owner 
"'.· /Controlled Area (OCA) and to the WCS CISF. 

""-vC:mmercial and industrial deliveries to ISP will be required to be accepted outside 
the OCA, for further transfer on site by radiation workers. 

• Authorized visitors and other members of the public will be under escort while in 
the OCA and the WCS CISF. 
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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. ThyJVCS 
CISF Radiation Protection Program is planned and organized in accor " · ith the 
criteria ofNRC Regulatory Guides 8.8 and 8.10, and 

9.5.1 Organization and Functions 

9.5.2 

The corporate structure of the applicant for the W CS 
Section 13.1. 

The organizational structure of the W CS CISF, ii;i 
Safety Officer, is addressed in Section 13.1.1.2~'' 

4: 
The Personnel Functions, Responsibilities,~~4:A 
responsibilities in the Radiation Protection Pr"1 

g the setting of the ........ ,.uu•.L).!.J«., 

7depicted in figure 13-1. 

horitie~:~e with 
df~~~ed in Section 13.1.2.2. 
. ~· 

· s in the Radiation 

hie and calibrated portable and fixed 
ned to allow for effective measurement 

tive material and to provide back-up 
'" . ,, pment will be able to assess sources of 

fa, and alp r'at:Hafion, including the capability to measure the 
and radioactivity concentrations expected. Radiation protection 

instrument calibration, instrument inventory and control, and 

ements upport the WCS CISF radiation protection functions are 
l the WCS CISF and ISP joint venture member Waste Control 
·a are as follows. 

I l'b . LLRW t ca 1 ration area 

t,;'¢1rs9nne1 change rooms, including lockers 

.;t¥c:cei;s control stations for entrance to and exit from radiation areas and, if needed, 
tenanc,rai,v contamination control areas 

• Office space to accommodate Radiation Protection staff 

• Counting laboratory 
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• Perform, monitor and record environmental monitoring of boundaries. 

Adimtn,tsti'.atiJlle Topjg,f; 
, , ··-· :·A:4··- · ... - ,">, '[1 
J}OJL~q/jjJy pQgqif.,_, 

e R,SOand R§!J 

~t:::;;::::i::!~;z:~~fiMl;1 

~ {~igu,l~t~iY¢iliJ7ttliint~i~fia(ive, ltrii#s~·:'~1niif?i,tirzg,~~j},?iiur~;j 
f\'i'Federala,nd State i{egulations andLicenseprov1sio11.sf9r_ tije_i!frt.t~cti0,1j_9J 
- jJ_er,ionri~li±PJ!JJi!flLatiQ!tiQtJi!Jadio.gctiv~.!!!/!!PJ:,{q~ 

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



WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim 

Page 9-32 
All Indicated Changes are in response to RAI NP-9-6 



RAls and Responses - Public Enclosure 3 to E-54658 

RAI NP-9-7: 

Ensure that WCS CISF SAR Section 9.1.2 clearly provides what is meant by, "remote inspection 
of storage overpack vents for blockage." // 

This statement appears on WCS CISF SAR Page 9-5 as part of a discussiowof measures to 
minimize dose to WCS personnel by avoiding the need to perform daily walkd0Wr:1s near the 
.storage casks. It is not clear how remote vent inspection would be accqrfiplislied, ~r:19 such 
inspections are not discussed further in the SAR. The SAR should b~,'fe~ied tci'Glarify,{emote 
inspections, this verbiage should be removed from Section 9.1.2, ,or Justification should be 
provided for the proposed alternative approach. // ) ~ 

/ / 

This information is needed to determine compliance wit~)0~~~p{20.1101 (b). · . 

Response to RAI NP-9-7: / / /) 

One of the methods used to determine whether vent~e ~eked.1on v~cal concrete casks 
. '· .. ,/; / (VCCs) rs to measure the outlet vent temperatures and compare them to the WCS CISF 

ambient temperature. (See proposed Technical Specification~~.32~nd 3.42). Temperature 
monitoring systems installed on the outletver:1ts allow for the remote readout of vent 
temperatures, which minimizes radiatio'n dose to'WCS CISF pers'annel'l:>,y eliminating the need 
to perform daily walkdowns, to take me~~µternents, drto-r.ead instrufnent~yon near the VCC. _ 
For the NU HOMS® overpacks, a physical\l'1s~,_ectiorl"ot:We ~l'lts~eq'oited as the option to use 
similar temperature measurements was rer:noved as gart oH$Ps resJ:>onse to RAI TS-4. Visual 
inspection of the of vents for the line of NUPIOMt:~0,eJp'acks can~Qefperformed from the front 
of the array and does n9,t,require4._hat the pe~som1el performing the inspection be too near the 
vents or other storag-~,,~~~packs,,1~ \ · / 
SAR Section 9:J,~S been mJified to include\fh~arification. 

Impact: \~ / s\; 
SAR Se.ction 9.1.2~ b.4e~crlbed in the response. 

~- ""~ 
/~. i r; .~ 

/ 
/ 

,/ 
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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 

~~- ') // 

The design of the storage systems includes a metal canister that is ;,ealej,oy welding 
for SNF and GTCC waste confinement. This design precludes the release of 

/ " radioactive effluents during normal operations, which fully satisfies,theteguirement of 
10 CFR 72.126(d) to design the facility to provide means to'l1mit1he relea1'e of 
radioactive materials in effluents during normal operations\oA{vels that'are ~ARA. 
This design also requires minimum maintenance and,su~ill,ance requirem"entsSy{SP 

personnel. /:/,// ~- --~ 

The rvc¢'.temperature monitoring system !in"i,ji!{&}p_; the_~~uiie/~ents1enables data VI 
acquisition from remote readout of temperatures/or inspectioli;:Jhi's minimizes 
radiation dose to WCS CISF personnel by ~o_idirlg the need to-perform daily 
walkdowns, or take measurements, or read instiumeht_afioh-riear the :voes. "jjJ 
fyr]iidXii~'.sforiig~ o~ef packveflts die' ciJvereJ"byts2fe1r!J, whil:bprev;ht inter~ai: 
~lo~~age o{the v~rts. _ '['h~ ba1/t/9-bapk a,:r,~y allo~,~{~{!_nf p_eqtion of s.creens f<lt: 
~ebns to be perf01;ff!:ed from_ l~j,v;f!..os?ftc11:eJ!s on the stor;af?!-Paft. 

'. \ -,~ "~.... " \,, 
ALARA cons~derations have ~,f1;\~1c?rporaidTn1g,t~,wc's-.prsF des~gn in 
accordance wit~ _10 CPR 72.126(a) u(~ng g91d,ce~m R~gulatory Gmde 8.8, 
Regulatory Position 2 [9-16], as descrs1bed:·below: ~"/ 

,,,,,-:r~- \ ·~\./ / 
• Regulato/Y Positiori'2,a on access control of radiation areas is satisfied by use of a 

secu~it{Ef1t€~d~\f~rlye surrounhling\the WCS CISF Protected Area (PA) to 
pre:ve~t,unauthonzedaccess. \ \ 

R/ /1., P .. /2_b/ d" . \ h" ld" . . fi d b h h" Id" d . • <- eg~~ atory os~9~n -'.:"" 7~n-~-~on \;-e mg 1s satis 1e. . y ~ e s 1e mg es1gn 
for the,~ans!Y.rta~,~~rage, and·t>a~sfer casks that mm1m1z~s personnel 
expesures._.sfurll)g operat1ons>T-he.:des1gn of the storage cask atr mlet and outlet 

-- duct~lso prevents direct radiation streaming. The Security and Administration 
//- ·· ~'B4ilding'is lo)ated approximately 340 ft. (100 meters) from the nearest storage 

/ .. :,/-----<,P;ad>,&pd app~~imately 1130 ft. (345 meters) from the Cask Handling Building. 
// // D0~e rates are suffi\!ently low at these distances such that shielding of the Security / · < and'A.dii\.inistratian,,.Building is unnecessary to assure dose rates are ALARA to 

perso~el\in the building. 

',, • Reguldtory Position 2c on process instrumentation and controls is satisfied since 
~ the cisk}~mperature mo~itoring syst~m will ~tilize a ~ata _acquis_iti~n system to 

", r_ ~c6r~cask temperature mstrumentat1on readmgs. This will avoid time spent by 
VWCS CISF personnel near the storage casks to make daily cask vent blockage and 

7 ·11 -"- t~mperature surve1 ances. 
"-./ 
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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 si:mtenc~:/111SP will 
establish access controls to ensure that unauthorized access inside the OCA1md;fhe PA." This 
sentence is incomplete and should be clarified. /\ / 

Response to RAJ NP-9-8: 6 
ISP has revised Section 9.3.2.1 to include the information requesi:cil 

// /' . 
"ISP will establish access controls to ensure that uruiyJt-ifuized access inside the 

lmpact~CA and the PA is prevented." /< /? 

< 
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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-contamt~atjon 
clothing and/or respirators, which could be necessary in the event of c9~'.~infnation in 
the Cask Handling Building as a result of off-normal or accident cqnditi~fu. 
Provisions for personnel decontamination are also contained in theI,S;eefurity and 

,/:, .;.,,J' a :;,:·c,J,,.. 

Administration Building. The PA also includes the storage ar~ef·c1.11cHDAs~Handling 
Buildi~g. In acc_ordance wit? t?e WCS C~SF Radiation P~qte~fitf Pr~~tpuring . 
Operation (Section 9.5), radiation protection personnel ""~ll'm6mtor radiaHon)i~rels m 

the PA and establish access requirements as need:~t~~) "~;~ 

9.3.2.1 ControlledArea A/t)Y '\,<j) 
Within the OCA, a restricted area is establis~4{; control ac,~Jto radiation areas in~· 
order to maintain worker exposures ALA.Mi~i~"~. L?.:7 

,;;_--' ~-·,-J"i ~ 

The WCS CISF PA boundary will be posted as :~~~~i tel area, radioactive material 
\a-,·.,·, .. ,;\,_ 

area, dosimetry and RWP requir for entry." The WCS:QISF Cask Handling 

Bui~di~g will be ~osted as a.~(& ... '.' ~,t~a or ~igh Ricli~t~,. A:ea per 10 CFR Part 
20 ln_ni~s. In postmg_cont~mm~tl:rfar~~~ ... !~t·~!!l use the l~ , .. >!n Waste Contr?l 
Specialists State radioactive mateJJ~l license;~ ... :· 00 whicli can be found m 30 
TAC 336.364 Appendix G [9-19~}}: .,,(;;i::, 

, \. . .,::.1 .. , .• ,v 
\ .,\ /'.·/ 

ISP will establ"sh~~~controls tl:V~rls(fJ·ihat unauthorized access inside the OCA 
and the P J!tlt:(\fhese contf~.lftwill be established for radiation protection, 
security, 1c1. isafeguara,s''J?~rposes. Tlif.site layout, including a description of barriers 
and gaas.tnat will be JsecUto preclude~te'ady access into the OCA of the WCS CISF is 
proMid6~1n the Physi&Wsecurity Plan.\ } 

9.3.2.2 Re:~~1~~reaA0J~1iJ~~i7v 

~::/lji,s~tr~l~s located on_ the site such that a minimum distance from any stored 
r.,,.,:;::·1 .. -·-.:...~NF tt9:the secu!'l.ty::lD.pundanes is at least 330 feet m order to mamtam exposures 

'"._.,Ail,'"' "\.> .. · ·. '.'.',, 

witHi\~~gl!latory'i(~it$,, 
'<J/1 :,~:,;·;·~,,, \.,.·. \\~. ;/ 

Sh. ld. 'i{j.l\ '\/ 

··... ie mg,{;;f~~~ . . . . 
.;,::9Jp..3.1 Cask Handlmg Bmldmg Shieldmg 

1 ;;,;~'"· . /· J 
,.~~::0?he ~~ conside:ations for t~e CISF_ Cas~ Ha~dling Building a~e the same a~ the 

'\"'Ff~9~.Pp;ta~ion ca~ks smce the camsters ~Ill stil! b~ m the tran~p?rtatlon ~ask. While 
~h}elft~ng rs provided by t~e Ca~k ~andlmg Bmldm~, ?o credit is ta~e~ m the . 

shie1dmg/exposure analysis. Shieldmg from the radiation sources withm the camsters 
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. 
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RAI NP-9-9: 

Ensure that all the collective dose estimates from transportation and storage cask operations 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 personpel to ra~iation are 
captured in the collective dose estimates in WCS CISF SAR Sections J:9, B~9;~C.9~.9. E.9, 
F.9, and G.9. For example, inspection of Table B.9-2 indicates that st~p M/for installing the 
cask shear_ key plug assembly, and steps_ 13 and 14 for ~amplin~/a-:-n?Ne(ak testing 1:M~ .~ 
transportation package, are not reflected m the dose estimate. S1m1larly, Table B.9-3 aoes Aot 
include st~ps for removing the A_HSM door, ensuring vents ar,{ ':!.,efu of debris, ~nd lubric~iQ~of 
support rails. All of these steps involve personnel close to,(lbacled transportation package-{>r ,~ 
storage overpack, and should be reflected in the collectiie ;Jefse assess9:1ent. The applicant v 
should ensure that all of the collective dose assessmehtstom the citeEI A~endixes accurately 
reflect the operating procedures for the various cask 'syster:n~~ /j/ 
This information is needed to determine co. mpliance wlt~B~ ~ 101 (b). 

Response to RAI NP-9-9: ~ ""~ 

The occupational collective dose estimate~WCS,CISF-SAR include. afl 'tr.ansportation and 
storage cask operations that could cause\exp~sure'fo,persdi'inel....._ The \Na{the dose estimates 
are_ listed i~ the SAR does not sha~e a on~o-one w~-fh7,Ele!§li~ed~li,of operating proce~ures 

. estimates m WCS CISF SAR Sections A.9, B.~\c.9, 0 .. 9, E.9, F.9,,and G.9, because the lists 
serve two different purposes.T'h~ list of ope(atin~(~ro6edure steps provides a detailed list of 
instructions that neecJ)6be:.fo11Qw€<:l, in precis~\ord(r to effect a particular operation, while the 
list of dose estima_!,es a~e',;;rganized to capture the P,roced.ural steps that cause the potential 
exposure to per7~nne( ) .,·,) \ \. 

/''/ 1.. .::\ 
The occupatienal 'collective dote e'stimates-in~)21SF SAR are conservative compared with 
doses that hav~,been,~~~-?Ored-Ell:IFing~nsportation and storage cask operations. 

Specifically., the ~P,atid~~llective dose estimates in WCS CISF SAR are based on dose 
. rat~from existing shi~lding'analysis in storage UFSARs and transportation cask SARs 

/co9siaeimg-a~sig}lfasis"ifour2'es (no additional cooling time due to pool cooling or storage on 
,./ :fsFSI pads), maifi cask opetatioris, and personnel and durations based on engineering 

,/ /. ]Judgment and experieflf.·e to ptcvtd~ an overall total bounding estimate. Past experience shows 
\._that the total occup'ation.al collective dose estimates in Orano TN SAR, using a similar approach 

.of over-estimate act~al ·pool-to-pad occupational collective dose by a factor of about 4 to 1 O: for 
ex'ample, actual poolto1bad dose performance ranging from 200 mrem to 606 mrem for 1 O 
B~canisters lo~ding1while estimated at 2370 mrem in Coe 1004 UFSAR Chapter T.10. 

AdditiQ~0~~'-I collective doses related specific cask or horizontal storage module 
(HSM) 6p~rati'?9§ may be estimated for dose budgeting using appropriate dose rates from 
storage FS~~s and transportation cask SARs in conjunction with appropriate distance, 
personnel and duration. 

Page 41 of 109 



RAls and Responses - Public Enclosure 3 to E-54658 

Impact: 

No change as a result of this RAI. 
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RAI NP-9-1 O: 

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 dose,f~tes are 
appropriate for the specific operating step, and that the total dose calculations ,,af:e c;ifrrect. 

// 
It is not clear that all cited distances and dose rates for each operating stE?J), and~total dose 
calculations, are correct for the collective dose assessments in WCS Cls'P:SAl{:S'ections A.9, 

,' / ,n'\ ~ B.9, C.9, 0.9, E.9, F.9, and G.9 of the WCS CISF SAR. For example(inspection of Ta le G.9-1 
indicates the following inconsistencies: . .,,,,/':>"-.,,,/ ~· 

• For the process step "Perform radiation and contaminati<;,Piurvey of MAGNATR'AN 
Cask," the table indicates a worker distance of great~f than two meters. It is not cle'ar' 
h?W personnel WOUid be able to decontaminat?. ttte tr.ansportati'"· package from that 
distance. <( ( / ,) 

• For process steps "Inspect top impact limiter seeurity'Seal and verify it is intact and 
. correct ID," and "Remove Personnel Barrier and tbmplet( surfeys," it appears that the 

dose calculations are incorrect. For the first step, on'e~perscln working for 15 minutes in a 
dose field of 20 millirem per hou:rsho~d be five millirern,t,ot~l~stead of the table 
reading of one. For the second stag, two~people working tot;30 minutes in a 20 millirem 
per hour dose field should equafe t~O,!Jlil~rn~t~ insteaa~ the table reading of 32. 

• For the process step "[Using vc-i':\move e~"MAGNASTOR ve6 to transfer position 
in CTF and set down adjacent to M)GNATRAN cask-:--Set ui?appropriate work 

\ \ / ,, ......... '/. 
platforms/man lifts for access to top 0fVCC/and1MAGNArRAN]," the table indicates a 
distance of greate(ffiantwo meters, ~nd\(n alsociated dose rate of zero millirem per 
hour. Personnef ~ill~nee~ td'pe closer than<b.vo meters to the MAGNA TRAN package to 
set up work/platf6rms arouoa\it, and oth'er cictivities in the table list non-zero values for 
estimazted .. 'do.s6 for simila9. djstances. \ i ,. / /. I 

• The pr~eess steps "[Remove-veRt-p.ort coveia d connect pressure test system to vent 
port to ch,ecR,{er exc~~e-pr.essLire.~ssure is high, take sample and check. If clean 
vent to HE~filt~r(" and "[Removef48-MAGNATRAN lid bolts, install alignment pins and 

JLd lifting hoist,rings/sttngs and remove inner lid and store. Remove alignment pins]," both 
/ ciie'wor:ker distanc~,of half a meter. However, the table cites different dose fields for 

. 
~

/i· tni:r'sazn¢'ai~t .. a·n· c~, 50'mil.lirem per hour for the first step, and 30 millirem per hour for the 

,/. / second)\\ ) "' 

< : These inconsistencie:{\md any others in the collective dose estimates of WCS CISF SAR 
~ "~:ections A.9, B.9, c\9, ID.9, E.9, F.9, and G.9 of the WCS CISF SAR, should be revised or 

~ti~. ):) 

rn;~:/eded 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 
1 Om rem/hr. The second set of contamination and radiation surveys take place after' tile 
personnel barrier is removed, therefore working at 1 m with dose rates of 20 mrefu~( 
Decontamination, if required, takes place when the personnel barrier and impi;c~limiters have 
been removed. A statement will be added to SAR Tables E.9-1, F.9-1, and'b.9,::1,to clarify that 
decontamination will be added to the second contamination survey ac\ivity/Dt:1ring'the review of 
these items, it was determined that a step to remove the security se~rw7s also r,~~d~d~. SAR 
Tables E.9-1, F.9-1, and G.9-1 have been revised to add this step,to tf:le dose tables ..... . / > .. 
For process steps "Inspect top impact limiter security seal and·veFify it is intact and c~Gt ID," 

/ " 

and "Remove Personnel Barrier and complete surveys," thef ~tries in the table noted in th'e,RAI"'-, 
are not correct and should be 5 person-mrem and 20 pefso.9-mrem resp/ectively. SAR Table'sv 
E.9-1, F.9-1, and G.9-1 have been revised accordingly, SAR Sections.,E:.~)F.9.1.3, and G.9 
have been updated to be consistent with the changes'i~'et/./. 

With respect to set up of appropriate work platforms/man lifts for access to top of vertical 
concrete cask (VCC) and MAGNATRAN, the zero dose rate~are &,rrect. There will be semi­
permanent scaffolding that is able to b\rpqved)nto place once the t~~ort cask is set into the 

unloading area. . ,\ ~~ ~- ) 

The estimated dose rates for removing the vent port caver am:f,connecting the pressure test 
system to the vent port to check for excesJive \pressure' are,ai~r;;,t'!fom those for removing lid 
bolts, installing alignment pins, and they ori~inJt~ orft:!),e4nner lich:lue to the location of the port 
covers being inside of the-lia,oolt,circle. The\aaial gci>sition dose rates increase moving toward 

/ " \ y the center of the cask/While-tbe workers would be at the same area of the cask to perform 
each of these two activiti(s, the"rem~val of the b6rt\covers and connecting of the pressure test 

// \ I '\, 
system would requi~e1 the_ worker/6 ~~ach slightly\fartrer across the top of the cask. No 

changes to th~E(table. e·. n. tries a"requ1~ed for these'Vps. 

Impact: ~/~ 
',, - , ~ 

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 

;,;seribeo in}fi~~o.ri'se. 

~\ \ ... 

)., .. 
/'" 
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E.9 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 asse1plilies'>or 
Yankee Class reconfigured fuel assemblies and is referred to as the /YanJ<ie'-MPC. 
The Connecticut Yankee-MPC, referred to as the CY-MPC, is d~signed to store up to 
26 Connecticut Yankee spent fuel assemblie~, CY-MPC rec~l)--figire~~~l ass~mblies 
or CY-MPC damaged fuel cans. The analysis of the Yankee Class spent ftlel 1s 
perf~rmed using the. SAS4 code series. The analysis o~the'Cefnnecticut\:~n%e spent 
fuel 1s performed usmg the MCBEND code. Separate,rrt~els are used for each 'a(the 

/ ... / ,, "' 
fuel types. / :·.// ·"'· :\ 

/ I/ . ,-~~ 

The Dairyland Power Cooperative (DPC) L~ero~s~ Boiling ;Ya\er Reactor ~, 
(LACBWR) MPC, referred to_ as ~PC-~A~J3~, is desig9eo !o:store up to 68 
LACBWR spent fuel assemblies, mcludmg UR to 3J LACBWR damaged fuel cans. 
The shielding evaluation of the MPC-LACBWR~y~em)~.p'fesented in Appendix 5.A 

of Chapter ~ to Refere~ce E.9,~~--, ~ ~ . . . 

The regulat10n ?o~ernmg speft \.!!_el stpr~~e, 10 CFR 72}i~oes~ot establis_h specific 
cask dose rate limits. However, lO'GFR 72:-W-t and IO CFR 72':sl 06 specify that for an 

• \ .. )I, ----- ·• ·-- "· ). array of casks m an-Independent"Spent Fuet~torage~II:t~allatlol),,(ISFSI), the annual 
dose to an individual outside the\co~trolled ,afea.,bo.!:!ndary·must not exceed 25 mrem 
to the whole body, 75 mrem to thh thy1oid''an,d"25 mrem-tp{ny other organ during 

. normal operations~·Trr-:tlie case of ~,d&~i'gn.15isis accident, the dose to an individual 
outside th7a:f',.bounda~\must not bffeed 5 rem to the whole body or any organ. The 
ISFSI musr,be at leastlOO)meters fron;rtHe owner controlled area boundary. In 
addit,icfn, tife occupatiqh~l,;ciose limits a\1d tadiation dose limits for individual members 
of.~ep{blic in I_O S,FRfart2{L@~bpait~ ~;\and D) must ~e met. _Reference ~.9.3-1, 
Chapter 10., Sect10n 10.3, demonstrates-NAC-MPC compliance with the reqmrements " . ' / .. -· --~ / of IO CF~_J2yi\4 regard to annilal~and occupational doses at the owner controlled 

.---. ~ bouncl:,iry. (?liapter 5 of Reference E.9.3-1 presents the shielding evaluations of 
/,,,.- ·: the NAC-MPG ~t9r_~ge system. Dose rate profiles are calculated as a function of 

. / · · /-distari6'e·from the side, top and bottom of the NAC-MPC storage and transfer casks. 
~ / ~, ~ . ' ' 

//' Shielaed sq.µrce tertns fro,m the NAC-MPC storage cask are calculated to establish 
/~'~:. · owner 20nttbUed are~b6undary dose estimates due to the presence of the ISFSI. 

~ """' Table E.;\,P~vides estimated occupational exposures for receipt and handling of the 
'\.,. • "\. YR-MPC/CY-MPC, and MPC-LACBWR at the WCS CISF. For each procedural 

'-"'\. "'··· step, t~e-'ii~~tlber of workers, occupancy time, ~orker dista?ce, dos~ rates,_and total 
"'\. · ~dos7are estimated. Dose rates used were obtamed and estimated via the listed 

'""r~feren6es in the table. The total occupational exposure for receiving, transferring and 
l'.!laJing these canisters on the storage pad in their storage overpack (VCC) is ~ person-mrem 
eri'ch. 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 (f/f64. person-mrem). Operations for retrieving these canisters from the VCC and 
off-site shipment are identical to loading operations, except in reverse order. 

Page E.9-1 
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// 
?(/ 

Table E.9-1 /./S\ .. "'-~ 
Estimated Occupational Collective Dose for Receipt of NAC-STC Cask Load~d"with"-YR-MPC, CY-MPC, or ' . ;• '\ .. '' 

Process Step 

Perform radiation and 
contamination survey of STC 
Cask. 

Inspect top impact limiter 
security seal and verify it is 
intact and correct ID. 

Remove Personnel Barrier 
and complete surveys. 

Visually inspect Cask surface 
for transport/road damage and 
record. 

Attach slings to to~p~t--:_ 
Limiter and rem9v-t:; . ,./ 
attachment nuts'lrdds: 
Remove an¢~tore7Impact 
Limiter. "'-, "', 

MPC-LACBWR TSC and Transfer to MPf V.:CC '<;· '\,., 

8 Sheets /) '· '·"' 

Number 
of 

Workers 

2 

1 

2 

Occupancy 
Time 

(hours) 

0.5 

0.25 

<4 

Surface of Top 1 <1 
Impact Limiter 

Page E.9-15 

All Indicated Changes ar,·· :response to RAI NP-9-10 

1 

15 

1 

SAR Figure 5.1-6, Figure 
5.1-11, and Table 5.1-10 

SAR Figure 5.1-6, Figure 
5.1-11, and Table 5.1-10 

SAR Figure 5 .1-6, Figure 
5.1-11, Figure 5.4-10, and 

Table 5.1-10 

SAR Figure 5.1-6, Figure 
5.1-11, Figure 5.4-10, and 

Table 5.1-10 

SAR Figure 5 .1-6, Figure 
5.1-11, and Table 5.1-10 
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/:':. / /,,·;:,< 
Table E.9-1 /;;/''4:?;·· ", 

Estimated Occupational Collective Dose for Receipt of NAC-STC Cask L:l:uid~cl''witll~,R-MPC, CY-MPC, or 
MPC-LACBWR TSC and Transfer to MP~ V:CC ',, >,, 

Process Step 

Attach slings to bottom 
Impact Limiter and remove 
attachment nots/rods. 
Remove and store Impact 
Limiter. 

f erfon~!SOnlf!~ina._~i?,nt~''l!~ 
1ofcasksurfac,es: Jfnecessar)j 
.~e9qnta"(rlinat<?the,cqfk 'l{tJtil: 
'acceptable smearab1e; 
bontamintJ_!JQn levels ~ 
bchievei!J 

Release Front Tie-Down 
Assembly. 

Engage Vertical Cask 
....---:-­

Transporter (VCT) Li:fvA,1:ms · ; 
to Front Trunnion~a:hd rotate-...:..· 
cask to vertical or\ien;tation. / ,.,., 

Number Occupancy 
of Time 

Workers (hours) 

2 0.5 

/ / ) " . ·,,\, 
/ ~ ' 

/
.!(,/ ,_ '· ···:J/. "'~ ~ 

8 Sheets 

Worker w~ilj.ef Tot,1, Total R'e(eJ-~i1ce SAR/FSAR 
Location /Disfance Dose,Rate Dose Section/Table/Figure 

<. >,. / / 

Around Cask '·,<~~)"·':,./hr) !:::~t 

25 50 

Top Side STC >2 5 10 
Cask Surface 

-Page E.9-16 

SAR Figure 5.1-6, Figure 
5.1-11, and Table 5.1-10 

SAR Figure 5.1-6, Figure 
5.1-11, Figure 5.4-10, and 

Table 5.1-10 

SAR Figure 5.1-6, Figure 
5.1-11, Figure 5.4-10, and 

Table 5.1-10 

All Indicated Changes ar,::r· · response to RAI NP-9-10 
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/'/ ,/ 
. ' 

Table E.9-1 . /'< ::--,, . 
Estimated Occupational Collective Dose for Receipt of NAC-STC Cask Lofl:d~d'witl1'¥R.:}VJPC, CY-MPC, or 

MPC-LACBWR TSC and Transfer to MP)'\?:cc ''\~~~,, 

Process Step 

Using the VCT, lift and move 
loaded MPC VCC and 
position it in the designated 
storage location. 

Prepare empty STC cask for 
empty return transport. 

Note: 

Number Occupancy 
of Time 

Workers (hours) 

2 1 

2 4 

1. Rounded up to the ""'"'""'"'1
• vrwv,v uu,,uu·--· 

8 Sheets ~ "'·, ~ /"/ " ' 

Page E.9-23 

Total 
Dose 

(person­
mrem)1 

20 

0 

::s ,, 
Ref~~nceSAR/FSAR 
Secfion/Table/Figure 

Operation performed from 
VCT and FSAR Figure 

5.4.2-7 

Empty cask preparation 
activities 

All Indicated Changes an· response to RAI NP-9-10 
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Maximum dose rates for the standard or advanced transfer cask with a wet and dry 
canister cavity are sho)Vll 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/lir,on the 
cask bottom. The cask side average surface dose rate under wet conditi6nyi~ 13 7 
(<l %) mrem/hr, and the bottom average surface dose rate is 258 (<1%) mrem/hr. 
Under dry conditions, the maximum surface dose rates are 410 (5<'1%) furem/hr on the 
cask side and 819 ( <1 % ) mrem/hr on the cask bottom. Cask average sufface dose 

,/ / "· "-· rates are 306 (<l %) mrem/hr on the side and 374 (<1 %) mi.:erh/hr on the bottom. In 
normal operation, the bottom of the transfer cask is inacce~tb-(e during ~elditlg.of the 

/ ' canister lids. // ) ~· · ·"" 

Maine Yankee Site-Sp_ecific fuel assembly ~onygJ~ti~~s are either shown to _be ... ~) 
bounded by the analysis of the standard design basis fuel assembly configuration ofV 
the same type (PWR or BWR), or are showh to 6e acceptabllcontents by specific 

".· ' / /. 
evaluation of the configuration. ~:~/') · · 

Table F.9-1 provides estimated occupational exposures fo'r receipt and handling of the ' ,, 
NAC-UMS system loaded wi_!Ji.rtW:.~ fuel at the ~CSs:~?IBf~ For each procedural step 
the_ number of workers, occui:zan\t:i~e,~ker ~1stance,,~ose ra!es, and total do~e are 
estimated. Dose rates u_sed we{e ~tam~l;nrd-._es_t1mated Vta-!:?}~sted ref~rences In the 
table. The total occupational exp9sure for recy1v~QJ!~fernng_~d placmg these 
canisters on the storage pad in tH~ir \tora

7
ge 0v~rpaclLVCG).is ~8~ person-mrem each. 

\\. / '-.J 
The total colle,~tiye obs1t for unloadiI).g,a'N,AC-UMS PWR canister from its VCC and 

;fed-"• . · 1 ·~ ~ . ' ~---·, 

preparing t~fo~trnnsp,0rl~ff-site is B!;mnded by the loading operations (883; 
person-mfe1y.J. Operatipns)for retrieving these canisters from the VCC and off-site 
ship;n(n1afe identical /o lpading oper~t18~~ except in reverse order. The collective 
do~( fot~~mloading jfbQy_hde.d~se dH9.ng storage at the wcs CI~F the so~rce 
term·s...._wIIHiave decaye~ducmg surfac~dose rates. The total collective dose 1s the 

f h ' · L .,.., "- --...-,...... · I /d h" . 1 728 sum o t,~ re~yIP\,.trans1.er, retrreva ,_an s 1pment 1s , person-mrem. 

_,,,.....,....,.-:---............ ~-·< / .. -, ' " . ' / .,,----...: ... '·, ~--,, A . .. ·"' "'- .. . . ... , .. " / ~: "";:/ "< . '· ", . . '·"-. 
/, (. _,__ '\ \ " ) 

~"' ),) 'v "~ // ~~ 

Page F.9-5 

All Indicated Changes are in response to RAI N P-9-10 
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/-/ 

. TableF.9-1 A. ~ 
Estimated Occupational Collective Dose for Receipt of NAC Universal Transpopt Cis~, Loaded with PWR SNF 

in Class 1 or 2 TSC and Transfer to UMS Class 1 of<;;la'ss 2 VC~; -)-",, 
6 Sheets /'> -,~: '', 

, ,. ' " 
/ / 

Process Step Number Occupancy Worker .Total Dose Total 
of Time 

Workers (hours) 

Worker 
Location 
Around 

/:.;;, , 
IDistancj"' Rate /' Dose 
/(m)/' (mrem/,li~}' (person-

Cask ,,_ ' / ,\1 ,,_ • :.- ,?- mrem, 
Perform radiation and contamination 2 
survey of UTC 

Inspect top and bottom impact limiter 1 
security seals and verify they are 
intact and correct IDs. 

Reniove SecuritJ!. Seal 
[' 

iJ' ;~ 

0.25 

0.5 

~ 

All Around 
UTC Cask 

Remove Personnel Barrier and 2 _..-0:-§, Center''ofc'ask ,,/>l <20 
complete surveys /,/ --------.;, ,.· '\ \:-: r 
Visually inspect UTC Cask surface /i -) 7 

0.2~ ') All Aroli\ld'\, 2 
for transport/road damage and record / /' } 1 UTC Cas~ \ 

!Attach slings to top Impact Limiter;,f, :~'v ,,l: _ /- ,-IE_J? Impact~!) 1 
and remove attachment nuts/rods. ~ // - ·, -Limiter-7"--,, 
!Remove and store Impact Lim-iter. I~ ·</~ --surfa~(-
Remove and store front impact , UTC 
limiter positioner and ss;rews:"--------.._,, '~ , 

Attach slings to bottofu Impact-, :\\2 -~\, ''-J Bottom Impact 
L. . d / /hm ----- ' '- L' . nmter an remove apac ent , ,, · \, umter 
nots/rods. Re~v~cand store Impact ''-\ · ''\)> Surface of 
Limiter. Reniove cand store bottom \ UTC 
impact limitei'p9sitio_per and screws. \ - \ 

Release Front Ti'~"~~?\Vn,Assembly /i } 
-,. ~ / 

Top SideUTC 
Surface 

Page F.9-7 

>1 

10 

<l 

6 

50 

All Indicated Changes an · response to RAI NP-9-10 

3 

20 

3 

2 

12 

100 

",. ...., 
Refetence SAR/FSAR 
Se2ti~niTable/Figure 

SAR Figure 5 .1-1 and Table 
5.1-1 

SAR Figure 5 .1-1 and Table 
5.1-1 

SAR_Figure-5.J~] and TablJ 
~1-::] 

SAR Figure 5 .1-1 and Table 
5.1-1 

SAR Figure 5.1-1 and Table 
5.1-1 

SAR Figure 5 .1-1 and Table 
5.1-1 

SAR Figure 5 .1-1 and Table 
5.1-1 

SAR Figure 5 .1-1 and Table 
5.1-1 
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/ :.,,/ 

. ::/' 

Estimated Occupational Collective Dose for ReceiTp:!:t~~niversal Trans'p"~s~aded with PWR SNF 
/ / " · .. 

in Class 1 or 2 TSC and Transfer to UMS Class .1 or(;lass 2 VC~ > .. '' 
6 Sheets ,,//') '\. ·, ...... , 

Process Step 
/. / '\..·' ", 

Worker Worker ,Total Dose Total Reference SAR/FSAR 
/'·"· / "' .·., ,, Location i~tan5 / Rate A Dose SectiiniTable/Figure 

Around (fm~ (mre~jnry (person
1
-

Number Occupancy 
of Time 

Workers (hours) 
Cask "'- . '\,, ,, / mrem 

~-~·~3·+-~&=m~·'~co=n~t~am5tn~a~ti~on~~~sw~~~e,~)~}·,'.-1 --~_R;-,-tv~3~:-11W~l~lA~·.=ro~·~=n~df'l""!~~r:;:-:;; ~-"--t--clf~O_._-t-F'1~~=~~-=:e~~ J \ .;:_ 'Jj h.:.=J ·1 ' , / ...._,..J 

as{f;,sudace,s; Jfr,u;ic~ssaryf {JI.fl. c~ 
econta1iiinate the cask unt~ 

-· acceptable s'IQear.akte:£.21JtajijjndtToiJ 
are achieved). 

Engage Vertical Cask Transporter 
(VCT) Lift Anns to Primary Front 

runnions and rotate cask to vertical 
orientation 

Lift and Remove UTC from the 
Transport Skid Rear Rotation 
Trunnions and move cask to gantry 
Canister Transfer Facility (CTF), set,, 
cask down and release VCT Lift < 

rms. Establish Radiation Control '" 
boundaries. 

Using VCT, move empty UMS,~CC 
A""' ~ 

(Class 1 or 2, as requµ,ea,) totra:n,sfer-
position in CTF ancl:se§'ii0WI1-"'~~ 
adjacent to UT<Yc'ask: Set up / ,.,n . . r 

appropriate )York ,:platforms/man lifts 
for access to'<f~P· of,,ycc and UTC. 

Remove VCC :Cid,antl..,bolts, and 
VCC Shield Plug>, · '\.., 

2 

1 
1 

I 

Top of Empty >2 
vcc 

Top of Empty 1 
vcc 

Page F.9-8 

10 

0 

0 

All Indicated Changes ar:" response to RAI NP-9-10 

20 

40 

0 

0 

SAR Figure 5.1-1 and Table 
5.1-1 

SAR Figure 5 .1-1 and Table 
5.1-1 

EmptyVCC 

EmptyVCC 
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Table F.9-1 
Estimated Occupational Collective Dose for Receipt of NAC Universal Tra 

in Class 1 or 2 TSC and Transfer to UMS Class 1 or 

Process Step 

Install the VCC Shield Plug. 

Install and bolt in place the VCC lid. 

g the VCT, lift and move loaded 
S VCC and position it in the 

designated storage location. 
Remove installed transport cavity 
pacer and place in approved IP-I 

container. Prepare empty UTC cask 
for empty return transport. Transfer 
and rotate UTC on the 
ransport/shipping frame. Install 
ransport tie-downs and impact 

limiters. 

Note: 
I. Rounded 

Number 
of 

Workers 

2 

2 

2 

6 Sheets 

Occupancy Worker 
Time Location 

(hours) Around 
Cask 

0.5 

1 

I 

0 

Total (person-mrem) 

PageF.9-12 

Total 
Dose 

(person-
mrem 1 

35 

50 

20 

0 

All Indicated Changes ari,' response to RAI NP-9-10 

Revision 3 Interim 

Operation performed on top of 
vcc 

Figure 5.4-5 

Operation performed on top of 
vcc 

Figure 5.4-5 
Operation performed from VCT 

and FSAR Figure 5.4-2 

Empty cask preparation 
activities 
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PWR fuel assemblies may contain nonfuel hardware - i.e., reactor control components 
(RCCs), burnable poison rod assemblies (BPRAs), guide tube plug devices (GTPDs), 
neutron sources/neutron source assemblies (NSAs ), hafnium absorber assemblies 
(HFRAs), instrument tube tie components, in-core instrument thimbles, and1teel rod 
inserts (used to displace water from the lower section of guide tubes), ~lid components 
of these devices, such as individual rods. The analysis shows thatJ0ft;e"c:iesign basis 
fuel, the system meets the requirements of 10 CFR 72.104 and 1 Q'CFR, 72.106 and 
complies with the requirements of 10 CFR 20 with regard to Jri,~fll'anqbccupational 
doses at the owner-controlled area boundary. ' < .. // ~ ~ 
Minimum cool times prior to fuel transfer and storagy-fre)specified as a funbtio~0{ 
minimum assembly average fuel enrichment and 1J1:i"xi:gr6m assembly average'burnup, 
(MWd/MTU). To minimize the number ofloadirittables, PWR and BWR fuel ~t-''\ 
assemblies are group~d by boundin~ fuel a_nj.,liarptare mass/~~< characteristics of\/ 
each assembly groupmg are shown m Sect1~n;sq, of Refer3pce y:9-1. Refer to 
Secti~n ?.8.9 of Reference G.9-1 for detailed-,loadi11g tabJes ;11eeting the system heat 

load hm1ts. ""'·" ""'/,./ •'.·· / 

Source terms for the various vendo_[-supplied fuel ~e~ ~,generated using the 
SCALE 4.4 sequence as disctfs~ed iirSection 5.2 of Reference G.9-1. Three­
dimensional MCNP shielding\vAfuation~rov.ide dose rafes [~transfer and concrete 

k d. .(:'. \ \ ' ,,__ d"fi "'a / · r h cas sat 1stances up to 1our met~~\ NAC:o.C}Sc,.·a,,~1 1e :vers10n_o t e 
SKYSHINE-III cod~, calculates 1~1tetoun~.?ry ,<Jose~esf~~1ther a sm~le ~ask or 
cask array. See S~n 5.6 of Referei~~,GJ"'l for more,detaII on the sh1eldmg codes. 

Table G.9J·~cies .. ;~rpated oc1patio~al exposures for receipt and handling of the 
NAC-~Si1'ASTOR 'ystfm loaded ~itfif WR fuel at th_e WCS CISF ~acility. For 
each,procedural step the·1mmber of workers, occupancy time, worker distance, dose 

/ ({ Id / /. d D \ X d b . d d . d . rat~~? :an,~ tota ose .,~e, ~tuna~-.:. . ..._ ose/}tes use . were o tame an est_ui:iate vrn 
the hsted r~ferenc~ 11! th~~ble. Tfie total occupat10nal exposure for rece1vmg, 
transfci-ring:ai:ipjj]aeing thesecanister~n the storage pad in their storage overpack 

___ (yCC) i~rfm nfrson-mrem each. 
~ '-,..._ . ·, 

/((~~~'Fhet6ial col~ti;:·aose for unloading a NAC-MAGNASTOR PWR canister from its 
,/// ,/ VCC>and'preparirigit fen; transport off-site is bounded by the loading operations 

// • (~.Q~persdi,:i-mrem},,,Qperations for retrieving these canisters from the VCC and off-
'"' _· """' site shipriient\are identical to loading operations, except in reverse order. The 

" . ·'...... collective ~os~ for unloading is bounded because during storage at the WCS CISF the 
· ""·· ""'"···. source. terfus f,ill have decayed reducing surface dose rates. The total collective dose 

~;~is the surh.5lthe receipt, transfer, retrieval, and shipment is 2,046 person-mrem. 

"'V/ 
V 

Page G.9-2 
All Indicated Changes are in response to RAI NP-9-10 
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Table G.9-1 / /"'- ···,.,,. 
Estimated Occupational Collective Dose for Receipt ofNAC MAGNATRi)N ~~sk Do_::1.ded .. with PWR SNF in 

MAGNASTOR TSC and Transfer to MAGNAS'FQR VCC "'~· .. .;,. :,',,,. 
7 Sheets · · ..... 

;"-.... 

Process Step 

Perform radiation and 
contamination survey of 

Number Occupancy 
of Time 

Workers (hours) 

0.5 

Worker 
Location 
Around 

Cask 
All Around 

MAGNATRAN 

/ ;/ 
Worker // Total Total 
Dist~ce/ Dose Rate, Dose 
/{iµ)/ (mremLKt), >(person­
"',: ~ / / mrem 1 

>2""" . ""'/ ~ 
'\., 

MAGNA TRAN Cask. c;.!!sk "-.. 

• f' Remove Personnel Barner~ 

Attach slings to top Impact 
Limiter and remove 32 
retention nuts/rods. Remove 

// 

/ ' 

, , / 

and store Impact Limiter,---:-- - , . ....._ 
Attach slings to bott,opi)fupaGt, 
Limiter and remoye'':3~// 
retention nuts(r6cls:,1Remove 
and store Im,pact timiter. 

// 0.5 

",, ~ ) \ 
~.>\ ,') 

v .. ·~ // 

'\(~ .. ( .. ;·/' 
""-..~/7 "": , 

' \ 
\ Center of\ 

.MAGNATMN 
/ Cask \ 

\ 

Bottom of 
MAGNATRAN 

Cask 

Page G.9-10 

>1 

'> 
/ 

<20 

<5 

<5 

All Indicated Changes an, .response to RAI NP-9-10 

1 

10 

10 

""' ',, 
"-.. ·R~ference 

"-...sARfFSAR 
V 

TableLFigure 

SAR Figure 5.1-1, Table. 5.1-3, 
Figure 5.8-7, Figure 5.8-11, 
Figure 5.8-14, Figure 5.8-15 

SAR Figure 5.1-1, Table. 5.1-3, 
Figure 5.8-7, Figure 5.8-11, 
Figure 5.8-14, Figure 5.8-15 

fsA.1iFigu_'tes.1-1:-ta1ze 5:1-Jj 
-1fJgure/f?,. F(gurr! 5,:§,-J ~­

f!!Jgure'.':f'.:_8-14, and }fig~ 
15.8-UJ 

SAR Figure 5.1-1, Table. 5.1-3, 
Figure 5.8-7, Figure 5.8-11, 
Figure 5.8-14, Figure 5.8-15 

SAR Figure 5.1-1, Table. 5.1-3, 
Figure 5.8-7, Figure 5.8-11, 
Figure 5.8-14, Figure 5.8-15 

SAR Figure 5.1-1, Table. 5.1-3, 
Figure 5.8-7, Figure 5:8-11, 
Figure 5.8-14, Figure 5.8-15 
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Revision 3 Interim 

Estimated Occupational Collective Dose for RecJ;:~~ ~it MAGNAnuy(,~~~~1,with PWR SNF in 
MAGNASTOR TSC and Transfer to MAGNAS'FQR VCC ~,i,i\~i;>. 

7 Sheets 0 ~' . ',,. 

Process Step 

l}erforpi;!~qntaifij~gifon:·s~ 
ofcas'lpm_,f aceS:~{JJnecess 
'decontaminate the~cask until 
g~cer/4~{~iime.q1~ffe4?i 1 ~ 
contam~ru:;ition lewzls arei 
achieved, 

Release Front Tie-Down 
Assembly. 

Remove front trunnion plugs 
and bolts, and ring segments, 
and store. 
Install front trunnions and,bolts 
and torque to specifi~c(;'a.1i.ier;~ . : 

/~ ./ 
Engage V ertiS,aj;;<J_8$It 
Transporter ,tVCl) Lift Arms 
to Front Trurihions"and rotate 
cask to vertical· ,· ·., 'on on 
rear rotation trunni ~i~ 

/ \/ ,. '· 
Number Occupancy 

of Time 
Workers (hours) 

Worker 
Location 
Around 

Cask 

Page G.9-11 

1 

1 

>2 

50 

50 

50 

10 

V 

.> 
/ 

All Indicated Changes anr response to RAI NP-9-10 

100 

50 

100 

20 

" . 
·-~~ference 
'-!SAWFSAR 

V 

Table/Figure 

fff:;1;R:E'iifme5,j::[Jfdible. it~ 
ftgur~ "5;;~~ 7.' Figqre 5:8(l!;t 
'Figure 5,8-14, Fig!!_l'e 5. 8-J Yi 

SAR Figure 5.1-1, Table. 5.1-3, 
Figure 5.8-7, Figure 5.8-11, 
Figure 5.8-14, Figure 5.8-15 

SAR Figure 5.1-1, Table. 5.1-3, 
Figure 5.8-7, Figure 5.8-11, 
Figure 5.8-14, Figure 5.8-15 

SAR Figure 5.1-1, Table. 5.1-3, 
Figure 5.8-7, Figure 5.8-11, 
Figure 5.8-14, Figure 5.8-15 

SAR Figure 5.1-1, Table. 5.1-3, 
Figure 5.8-7, Figure 5.8-11, 
Figure 5.8-14, Figure 5.8-15 
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Table G.9-1 A~ f:,,, 
Estimated Occupational Collective Dose for Receipt ofNAC MAGNAT~{f)is jd~~"with PWR SNF in 

MAGNASTOR TSC and Transfer to MAGNAS'FijR VCC ' .,i,,, 
7 Sheets 

Process Step Number Occupancy Worker Total ,, '~eference 
of Time Location Dose ,,~~~SAR 

Workers (hours) Around (person- Table/Figure 
Cask mrem 1 

Lift and Remove 2 2 Top Side 40 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 C Figure 5.8-14, Figure 5.8-15 
and move cask to gantry 
Canister Transfer Facility 
(CTF), set cask down and 
release VCT Lift Arms. 
Establish Radiation Control 
boundaries. 

Using VCT, move empty 2 Bl ii! 
MAGNASTOR VCC to 
ransfer position in CTF and 

set down adjacent to 
MAGNA TRAN cask. Set up 
appropriate work 
platfonns/man lifts for access 
to top ofVCC and 
MAGNATRAN. 

Top Of Empty 1 0 0 EmptyVCC 
AGNASTOR 

vcc 
TopOfEmpty 1 0 0 EmptyVCC 

MA GNAS TOR 
system. vcc 

Page G.9-12 
All Indicated Changes an, response to RAI NP-9-:-10 
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Table G.9-1 /;~: .'·~,, 
Estimated Occupational Collective Dose for Receipt of NAC MAGNAT:84N ()is'k Coad~d~~ith PWR SNF in 

MAGNASTOR TSC and Transfer to MAGN.AS'FQR VCC "-~· ... ;~" 
7 Sheets A · ", ... 

/. / ' 
Process Step Number Occupancy 

of Time 
Workers (hours) 

Remove vent port cover and 
1con:nect pressure test system to 
vent port to check for 
excessive pressure. If pressure 
is high, take sample and check. 
If clean vent to HEP A filter. 
Remove 48 MAGNA TRAN 
lid bolts, install alignment pins 
and lid lifting hoist rings/slings 
and remove inner lid and store. 
Remove alignment pins. 

Install adapter ring to inner lid 
recess and torque captured 
bolts. 

1 

2 

Install transfer adapter plate on 2 ' 
adapter ring and install ag,4.,.--, .. --..:... 
torque the four transfi;rjdapJer ~ 
plate bolts. ,/ · ·~,.~ '· '", 

Install TSC Lid.&'.:iftin~ 
Adapter Plate1nd,l5olts on the 

'\ , : '\, 

MAGNAST0RC1esure Lid, 
and torque to sJ5eeifJ.€d,value .. 

0.5 

1 

Worker 
Location 
Around 

Cask 
Top of Cask 

/ ' y' '( ,, 

Wor~eE.'./" Total Total "'· Jl~ference 
Distani~" Dose Raie, Dose "~kR/F~AR 
/XmY (mrem. lh

7
t} >(person- Table/Figure 

'<, / mrem 1 

25 

60 

30 30 

1 15 30 

0.5 75 150 

Section 5.8.3.3.2 + 
MAGNATRAN Closure Lid 

Thickness 7.75 in. 

FSAR Table FSAR 
Section 5.8.3.3.2 + 

MAGNATRAN Closure Lid 
Thickness 7.75 in. 

FSAR Table FSAR 
Section 5.8.3.3.2 

Remote operation from side of 
MAGNATRAN 

FSAR Table r.r-LH,,, FSAR 
Section 5.8.3.3.2 

Remote operation from side of 
MAGNATRAN 

Section 5.8.3.3.2 
Remote operation from side of 

MAGNATRAN 

Page G.9-13 
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Table G.9-1 //, ',,,>.., 
Estimated Occupational Collective Dose for Receipt of NAC MAGNAT~Nl:;:/ask Do~ded. with PWR SNF in 

MAGNASTOR TSC and Transfer to MAGNA.S'F~R VCC ·"":;/~-, 
7 Sheets /~\ ~'< ,'.·, 

Process Step 

Using the CTF crane, lower the 
appropriate MAGNASTOR 
Transfer Cask (MTC) and set it 
down on the transfer adapter 
on the MAGNA TRAN Cask. 

Remove~ock pins and open 
shield doors with hydraulic 
system. 

Using the CTF, lower the Air­
Powered Chain Hoist hook 
through the MTC and engage 
to the TSC Lift Adapter Plate. 

Using the Chain Hoist System 
slowly lift the TSC into the 
MTC. 

Number Occupancy 
of Time 

Workers (hours) 

2 1.5 

1 0.5 

Close the MTC shield:(dQgr~ . · 
and install lock pirnif :~/i;,,.,-

/ ,; >/ 
,.t 

Lower the ~C onto the shield 
doors and usihgtl~CTF, lift 
the MTC off of the .. '\, 
MAGNA TRAN tr~fet:, 
adapter plate. ",, · ·, 

Worker 
Location 
Around 

Cask 
Top of Cask 

Remote 
Operating 
Location 

~ . ' ' 
/ ,/ ·,, '\. 

Worker ,,/ Total Total '," R~ference 
Dist~cr' Dose Ra~e, Dose '\.~AWFSAR 
Awv (mrem/li'r) >(person- Table/Figure 
''~::_~/~ / 

1i/ mrem 1 

3 

8 

<5 15 

<5 10 

0.5 30 15 

>4 <5 10 

Remote handling operation 

FSAR Table [j.3:JJ, FSAR 
Section 5.8.3.3.2 + 2 inch TSC 

Lid Lift Adapter Plate 
Remote operation from side of 

MTC/MAGNATRAN 

Remote operation using CTF 
mounted cameras 

Remote operation using CTF 
mounted cameras 

Operation from side ofMTC 
FSAR Section 5.8.3.3.2 and 

Figure 5.8.3-17 

Remote operation using CTF 
mounted cameras 

Page G.9-14 
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Table G.9-1 / ,/'" '"-
Estimated Occupational Collective Dose for Receipt ofNAC MAGNAT~rt<;ask Do~d~d. with PWR SNF in 

MAGNASTOR TSC and Transfer to MAGNAS'FQR VCC ·, "--.,, 

/ "' "'·,. 7 Sheets .> ',. ····-,,, 
Process Step Number Occupancy Worker 

Location 
Around 

/ / 
WorJser //Total Total 
Dista'nce" Dose Rate, Dose of Time 

Workers (hours) ((m)1 / (mremLI{r) ': >(person-
', ~ /./ mrem)1 

Unbolt and remove TSC Lift 
Adapter Plate from the top of 
the TSC and store. 

Using mobile crane, remove 
transfer adapter plate from 
VCC and store. 
Install and bolt in place the 
vcc lid. 

Cask· 
2 

2 

2 

Using the VCT, lift and move 
loaded UMS VCC and position 
it in the designated storage 
location. 

2 / ./ 1 \, '\\'CT Platfo1m. \ >4 

//( .. "/ ) J \ \ 
/ / \ ) 
< •. /. t.-- \/ 

'.. '-. / --- I 

Prepare empty MAGNA TRAN 3\ ',, /9 ,,,.--- ·er-FAT_CT/Rail' 1 to 4 
cask for empty return "'· • 'v/ // c;......__,, 
transport. Transfer and ~otate-:-; ~- '·, \, (, 
to horizontal MAGNA:TRAbL. . ~- "" ', 
cask on the trans~oftl~!Jifping ~, '· . >~ "" · '·,, 
frame. ~nstaU,9.:~n:p0rt tie- ~-- · \ "'- ':,. 
downs, 1mp~ct limiters and \··. \ V 
personnel barrier." \ 

10 

0 

Total (person-mrem) 

Page G.9-16 

150 

20 

50 

20 

0 

!Toss 
~ ' ·. -! 

All Indicated Changes arr··· response to RAI NP-9-10 
I : 

,.... ', 
', ·,Reference ' ,_ 

"-SAR/FSAR 
'/ 

Table/Figure 

FSAR Figure 5.8.3-20 and 
operation performed on top of 
transfer adapter mounted on 

vcc 
Remote operation using CTF 

mounted cameras after 
connection of lifting slings 

Operation performed from top 
ofVCC 

Figure 5.8.3-10 

Operation performed from 
VCT and FSAR Figure 5.8.3-8 

Empty cask preparation 
activities 



RAls 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 leak testing does· not meet 
acceptance criteria for the post transportation leakage testing performed at,tt,'e \NCS CISF. 

In response to RSI P-9-1, "Description of actions that will be taken if a)~~~~~test does 
not meet the acceptance criterion in a ~ost transp~rt pac~age eva~uatton{the a_ppllc~ilt~tat~d: 
"Although the procedure does not specify what actions will be ta~eA stt6uld testing fa(to satisfy 
an acceptance criterion, the Quality Assurance program implem'entirlg procedure on Test "" 
Control dictates that test failure will be managed through the'qgm{ctive program. This wJJ,be >"­
defined within operational test procedures prior to implerpintati6n." '"""v 
To enable the NRC staff to assess the corrective acti~ Len at th?'~CISF, the applicant 
should describe in detail the corrective actions taken for~'c ... h-~, .. tyJ ... pe7 o.·.f cask system to ensure that 
the confinement safety is maintained. . _ ~ '"'-.../ ·/ 

This information is needed to determine compliance with 10 CF-.R 72:-.24(e) and (I). 

ResponsetoRAINP-11-1: \\z=: .. • ~\ . 
RAI NP-11-4 provides information about tM_e corrective"'actiori's·thalwoula be taken if leak testing 
does not meet the acceptance criteria for the ~ost tranipoftaiioQJeal<age testing to be 
performed at the WCS CSIF. As discussed\in th0-'re'sp6nse to R/\°r~r<f P-11-4, non-conforming 
canisters will need to be,~te<:t on a case\by-case basis and the specific conditions of the 

canister. . . "'//) ,')- . · ,t'// ,',,/· ,._, ' ' 

Impact: //' ,/,· I 

' ;; 
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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 into 
account ALARA concerns. / < 
In its response to RSI 9.4, the applicant stated that the likelihood of rel7a.s}t\ffr:~ioa~tive gases 
during post-transport sampling is small because canisters are seal V(eld'd~nd teste<:1.,to assure 
compliance with the leaktight standard of ANSI N14.5 or equiv .. ale_pt The exceptions~h .. i~,;;::s are. 
FO-, FC- and FF-DSCs that were leak-tested to a leakage rate ,0f 19;5 ref-cm3/sec. . ~ 

. Eve~ though_ t~e likE1lihood of the rele~se ~f radioactive g~S',/s~all, the applican~ shoula'( · 
provide the l1m1t on the volume of rad1oact1ve gas to be ,released for eac.9:of the canister types 
received at the WCS CISF and guidance to prevent/mini~i{e risk caused 6,y the releasing 
radioactive gases during gas sampling, taking into at'counN~.~RA c6ricefns. 

This information is needed to determine complia·. nee wi~~'9) 
Responseto.RAINP-11-2: (~ . ~~ 
The release of radioactive material into the\pase bclween the canister and cavity inside the 
sealed transportation cask.is a beyond d~~ig"liJ ba~ev~nt~~-0~us~d,ih the response to RAI 
NP-11-4, the canister has been shown to mainJain copfinemenJ unaer,.all normal, off-normal, 
and accident conditions f?r storag~ an_d the\tvOp 9'S~,SAR inbh:Jd§s evalu_~tions that 
demonstrate that the carnsters~mamtain confinement,under all normal cond1t1ons of transport . 

(NCT). Theref?re, r~~.~{se_of)_rad. f·?·'·,~. ctive mat~~c11y{not a credible event and does not require 
further evaluation./····~·:/ ···2·· \,\)"' .. y •< ,,,'' 

Impact: ///, ·> · · · 
\ (._ --

No change as a,:res~lt of this 'RAL~Y 
.. \/ ,,11>' 
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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 received at>the WCS 

TChlSF. 1· t d L' C d't· N 22 h' h Id 'd th ·t/P_;. ·/.t ,, . e app 1can propose 1cense on 1 10n o. , w 1c wou prov1 e a .nor o removing 
the shipping cask closure lid, the gas inside the shipping cask shall be simpled to'verify that the 
canister confinement boundary is intact to the extent reasonably praptjcable by this t~st." 

. '-/ ~·, 
However, a description of the gas sampling process is not providfuj'in the application (e.g\OP-
10.02) and the applicant did not describe: /' // ~"" 

·· (a) Whether gas sampling would be performed for eac{ci{n';ster or just a certain number'~() 
the "bounding" canisters from each site of origih. Th~ applicant.Should clarify whether 
the canist~r sele~tion basis for post-~ransportation )~{_mificcaauti~o. ~e~cribed in Section 5.2 of 
QP-10.02 1s applicable to gas sampling; ~". V // . 

(b) What rationale is used for not performing sampling f~,all canisters received at the WCS 

CISF; ~- ~~ 
(c) The acceptance criteria (e.g., g~ v~me/~ncentr~o.n) for g~ sa,91pling performed on 

the canisters received attheWCSflSF. l · -~~ V . 

This information is needed to determine co)np~nce,,ithfoci=~,7.:£-24(e) and 72.44(c)(1)(i). 
,4\~, v_./ . . 

Response to RAI .. /7~~"' . )·: ( · · 
Response to ltem·a: // ) . \ /)./ . .d\ /:' :/ .. . .•. 
In response tc:fR~lfLC-2, Cor:1aitii1>n-2-2-has~en ugd'ated to clarify that Post-Transportation 
Verification sh'all ·incl~de alJ,,Efuacuate~lume ~itfm lead test on 100% of the canisters that 
are received at th'e~Cs/e;1~'.~The gas iffside.a' shipping cask will only be sampled for 
radioactive gas if required by its 10 CFR Part 71 Certificate of Compliance. 

~ "-·:\ )SP Proc--edure, 9R;:10.02}"1?ost Transport Package Evaluation," Section 5.1.3 states: "The 
/'. 'WsDal inspectior:i :of tl:le two'cani~ters that are identified using Electric Power Research Institute 

/ (' (EPRI) report, SLJsceptibility A'sse~~ment Criteria for Chloride-Induced Stress Corrosion 
/ . Cracking (CISCC) bf W~lded St~inless Steel Canisters for Dry Cask Storage Systems (Report 
~ \~N'9. 3002005371, Septe~b~r 2015) ~s likel_y needing_ inspections and enhanced monito~ing from 

~eac;;~ reactor and/or JSF:31 site combined with the helium leak check of 100% of the canisters 
that ar~ received aUhEzWCS CISF form a robust Post-Transportation Package Evaluation 
p(og!am,,,that pr~v(BE;,s· _reasonabl_e assurance that th~ canister con~inemen~ barrier remains 
intact,and'thaUne canister remains able to perform its safety function and 1s therefore 

~ >-./ / . 
acceptable to place back into storage at the WCS CISF." v/ 
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Response to Item b: 

Electric Power Research Institute (EPRI) report, Susceptibility Assessment Criteria for Chloride­
Induced Stress Corrosion Cracking (CISCC) of Welded Stainless Steel Canisters for':Pry Cask 
Storage Systems (Report No. 3002005371, September 2015), states that: "Only a iuBset of 
[Dry Cask Storage Systems] (DCSSs) using welded stainless steel (SS) canisters is/(ikely to 

/ I' 

need inspections and enhanced monitoring programs in order to detect p.o •. te .. ntial~e .. lSCC 
initiation and propagation prior to through wall growth." ,/ 

/, . 

The EPRI Susceptibility Assessment Criteria for CISCC of Welded stin1~/s~1 CaAisters for 
DCSSs report identifies a set of criteria that may be used to rank w~lded SS canisters ~NSFSls 
with regard to the relative priority for inspections. The report s.·unim9rizes th. e major f~tor~th~at 
affect the susceptibility of stainless steel dry storage caniste,r:s·io a(mospheric CISCC. lt't~n . 
develops assessment criteria based on these factors. Critefia7and associated numerical ranking 
values are developed for both the relative CISCC susceptibilit."y of ISF,,and of different 

canisters at a given ISFSI. \ \ / ,C..~? 
Through the evaluation and grading of each canister's sasceptibility to,CISCC, ISP will have the 
ability to assess all canister from each generating facility. CJsing;hes'e assessments, ISP will 
perform visual examination of the two canister most likely to ~reseht CISCC. Additionally, all 
canisters will have helium leak testing P,efrorme~ in accordanc~'with'ISP Procedure QP-10.02. 

Post Transport Package Evaluation. \ \"' ~ ..... ~, ~ \ 
This inspection program is informed by th'e desi~sis for tfje~canisters;and consideration of 
radiological dose expenditures to site pers~nnlll. / ~ 

Response to Item c: ~ . \\. ,/ 

Helium is present in•the ~he[e at very sni~ll1c~mounts (about 5 parts per million in normal 
/ ·~ .. / 

air). The final tw?'~\eVsare t~ pu}~e and evacua,e t\e interstitial_ spac~ and while m?nitorin~ the 
ev~cuated s~ace rifh the helium rry,ass spectr?me~er -~eak detection unit for_ t_he ~equ1red_ period 
of time necessary to confirm U1~t tne camster-1s me~ting performance spec1f1cat1ons (10 9 

atm·cm
3
/s). ~ 'V ~--J 

Refer.ences: "z(:· : · ·< 7· ......... 
/ ·~"" . /1 . ..,SusceptibQity Assessment (s;riteria for Chloride-Induced Stress Corrosion Cracking (CISCC) 

/
/. · / of Welded St~in,..l~ .... ~s. Ste'eL,Cahisters for Dry Cask Storage Systems (Report No . 

.. •• . ·~- 3002005371, S\pfe\ber 20~~/ . 

~2- ISP Procedure, Cilf',10.02, "Post Transport Package Evaluation," Revision 2. 

3.\Q~.01-010

7
5, .RiocJement Specification for the NUHOMS E0S-37PTH Dry Shielded 

"-can. isters. / · / 
~--~ / 

4. ANSl~:)71'997, "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. 
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RAI NP-11-4: 

Provide a deadline by which to return a canister to the place of origin, or other facility~icensed to 
perform fuel loading procedures, in License Application, Appendix A, "Proposed T~~ical 
Specifications.", if the canister does not pass the gas sampling testing and the,p6s9' . 

. 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 st9{age 6f~uch canisters 
is considered and accounted for in the site's safety analyses (e.g. normal apd'acciaent doses 
due to confinement and shielding, thermal time limits) and operating<(rocedure~ •""' . 

.,,, / . ""'·-~ The applicant needs to provide the information for each type 0,1,canister or each type of ca$\)k . 
system used at the WCS CISF. /., · >/ '\. · 

/ / '\. ' 

, / 
This information is needed to determine compliance wit1:(19)cFR 72.24(g) and 72.44(c)(1). · 

Respons.etoRAINP-114: . ~~// .. 

The t1melrne by which a canister will be returned to the place:of'ongm, or to another fac1l1ty 
licensed to perform fuel loading procedures, will depend on the specific corrective actions 
r~quired to address _the condit!on identi9~a~by~e correc~ive actio..'2 ~~uation performe~. As 
discussed below, this event will be extremely rare,aod will not result m a,number of canisters 
with this condition. \ \~~~ ~) 

The design and licensing basis for all oft~ caristers c:ICC7Pt~efor~~orage at the CISF is that 
confinement is maintained for all normal, off ,;,nor\mal/and accident,Q..onditions of storage at the 
originating site and during;storage at the wcs·o1s"F7'h addition, the design and licensing basis 
for the WCS CISF dem6nstrates ttl'at the cani1ter8(maintain confinement for all normal 
conditions of trans&ort ir,(the tr~spdrtation caJ~.used to transport the canister to the CISF . 

. Therefore, there is. no.,6redible sc'ena1rio under w!;iic'l\a canister will fail the post-transportation 
leakage test. Tlie p6st-transportJtio~ leakage tes\is'not part of the design or licensing basis for 
the contin~e~~tegrit~ ~f the p5nfiriement-bounci.ary}6r the canis~ers rather, as_ describe~ in 
SAR Section 5. t.3. 1'>1t 1s ~prudent-measure b~taken to confirm that a canister remains able 
to perform its saf~ty fu'r,ction,and is, therclore-;- atceptable for storage at the WCS CISF. 

ln,~~nsure t~nly~onforming canisters are shipped to the WCS CISF, Section 1.2.4 of 
/th~SARafld.-Ronaition 9'otth~--woposed Materials License for the WCS CISF describe in detail 

/ tl:le canisters ttiat a~;fcceptablefor storage at the CISF. SAR Section 1.2.4.2, "Pre-Shipment 

< /Review of Canister,s,ll Glescribes~E? process that ISP will use to verify that every spent fuel 
\~anister received ati~e\wcs CISF complies with the terms, conditions of use, and technical 

si;>ecifications of one of the six storage systems listed in Section 2.1 of the Technical 
~S~ecifications, whenlstcired in the canister's approved overpack. ISP will not provide its 

perrriission to a shipper1to release a canister for shipment to the CISF until it has been 
c~firm'ed that the'caliister meets the requirements. In accordance with 10 CFR 73.37(b)(1)(ii), 
the ;hippE~'r,QJ,uft "G6ordinate shipment itineraries to ensure that the receiver [IPS] at the final 
delivery°"p~y;{resent 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 procedure 
provides the regulatory requirements for reporting to the appropriate agency, jicluding 
deadlines for such notifications. The non-conforming canister will need to be,evalt:fated on a 
case-by-case basis, and depending on the specific conditions of the canist§r. Th~ canister will 
be immediately placed in a safe condition and, following the applicabl~,Efual1:1ationi't~e 
appropriate licensing actions, will be initiated to resolve the situation<:T_9,Efcorredtiv~. actions will 
include, but not be limited to, the following: /""" 'v ~ 

1. Notify the NRC as required. Conferring with the NRC as .r:1~9e;. '· · 
/·. / 

2. Maintain the canister inside the transportation cask,init7A'fansportatior:i configuration until 
appropriate corrective actions are determined. T~a.~-:,.;. tyy f foorr t tee~mycirary>storage will be 
confirmed using Part 71 analysis as appropriate. _ ·."" V. / · 

3. Develop a specific action plan with a specific timeframe,whiqh Will include input from the 
NRC discussions. 

~ . 
4. Obtain agency approvals as necessary~~ '~ 

5. Proceed with corrective actions within t~~i~~m~s specified. 

Impact: \h 
/.j 

/.'/ 
,/ ,/' 

No change as a res. u. ltof tliis)J~A.· I. ,/'.// -

\~ ·:_ .. ,__.,,_ __ 
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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 Appfu,di{A.12.2.5. 

State whether the analysis in the Rancho Seco SAR Section 8.2.5, "/ire"}(~e,~1J1e or 
bounding for the WCS site. 7 "'~ 
This information is needed to determine compliance with 1 O CFR/"ZQ.'t22 ( c). 

Response to RAJ NP-12-1: .. . . # . .. . . 
Sect10~ A.12.2.5 has been mod1f1ed m order to prov1~,~ c~oZ.1on for th~ fire and explosion 

analysis. \ , // 

The maximum amount of fuel allowed in the Cask Handling. B il9ing JCHB) or on the storage 
pad(s) in the vicinity of the NU HOMS® storage overpacks i~lirrfited,t)y administrative procedure 
in accordance with the Technical Specifications (TS), which provides a limit of 300 gallons of 
diesel fuel for transfer and storage oper.af;ons~i!;l,'{EIVing the NUH'(S)~S~ystems. Therefore, the 
fire evaluated in Section 8.2.5 of Volum'e I :of-the "Rar:icho Seco lndepentlent Spent Fuel 
Storage Installation Safety Analysis Rep~\'.rt,\\NR."G-~~pet-.Np:,;.J2-11,'R~vi~on 4. (Reference 

[A.12-1] of the SAR) is the s·a··· me as the w0rst\.·c.~a .. se f./ ir.e"at~W6S'SSF~ 

Impact: \}.,// --.._y 

SAR Section A.12.2.~-~~ised as desS)~rib. ~n the response. /:/ ,,, ; 

// ~ . 
~ . 

. . . . 
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Accident Analysis 

A.12.2.5 Fire and Explosion 

Page A.12-5 
All Indicated Changes are in response to RAI NP-12-1 
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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. /2 
WCS CISF SAR Appendix H.8 addresses earthquakes and fire/explosion, but none of the other 
accidents listed are analyzed for the GTCC systems. /,(. : 

/' 
This information is needed to determine compliance with 10 CFR 72.J22(b). 

'v 
Response to RAI NP-12-2: <2>. 
Accident analyses for the greater than Class C (GTCC) s~s,~s that address drop accidents, . 
floods, lightning, tornado and wind missiles, and tip overAfa~e been incorRorated into V 
Appendix H by reference. <. / //) 
Specifically, Section H.8.2 has been revised to add a pata)aP.h to!stat{that since the structural . . . ,·.,/·•/. 
design criteria for the GTCC storage systems used at WCS CISF ar,e the same as the structural 
design criteria used for the storage systems listed in Table ~.; the(results of the accident 
analyses for the storage systems (which,iiiclude drop accident~flodtls, lightning, tornados and 
wind missiles, and tip-over) bound the results.for·tl:ie same accidcilts irivolving the GTCC 
storage systems. The statement will furthet?tarify that'tllese accideflt an'atyses are presented 
in Appendix A 12 (NUHOMS®-MP187 Ca\k S.ystem)';-·Appenaix,E 12 (NAe~MPC), Appendix 
F .12 (NAC-UMS) and Appendix G .12 (NA~-M. ''A\G;;:NAS:Fb~-},"'- ~.. . · \.. // ~J 
Impact: £~~ \ </ ·· 
SAR Section H.8.2 has t>eEm ~ise~ as described'in the response. 

/./ .1 \) 

<~/. 
"'' V 
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H.8.2 Accident Analyses for the WCS CISF 

The accident conditions~are listed in Table 1-2 of this SAR. The various GTCC waste 
canisters are comparable to the SNF canisters for the associated Cask System listed in 
Table 1-1 of this SAR for the parameters provided in Section H.8.1 aboefe . .A'ccident 
pressurization is not considered a credible event due to the very low.,,~~V1~ad of the 

GTCC waste canisters. ,/<.., \. 
1Sihife' the ·structural design i:ri,teriafotthe CJ:TCC ~,torage:si~fJ!JJ1Yus 
brfJhe SCL71i? (lS the· str7:1c:tyrql;d?sign:qi·iteri(lc usedJor the' fflg? syste ·• I , ,. ,, ·... . , ,., , ,,. .• ' . • ,. . ' ;· : ·: , , ,, , , . 
rf'able }:..f/thei-esults'o]the afciden,timalys~sfor'the· ge systems (whi 
larop acc;iq?,nts, flqods, lightning, tornados and wi ties, and tip-bver) lL , 
res~lts forttl;e same ac'ciaents .involving the·GTi ag(sj;ste',µs. These a'caid . :~ 
1ar,alyses are presented.in Appendix A:12 (N, · -MPJ 87 QaskSysteml, ApJ!..en"t:li~./ 
t ' " · ,· ' '• " ,, , '" . . ·~·, · . ' . r; • ·•. ,'. I-.__.:..,. - _._._____,,~. :..i 

ifid2 (NA({0MPGL_j}p_pev4ix FJ), (JjjJ<;- h(J.'4,pJ!..en ·, 2. (!i,1.,C.1, 
W!ld1J-4§fQ!J;J ~ ", ././ 

'· .. ~ / 

H.8.2.1 Accidental GTCC Canister/Cask Drop "'~· · (
1 

, /"'---, ',, ~ 
Section 5.2.2 of the Technical''Speci:ficaJions [H.8-1] acld,res'se.s required inspections 
fi 11 . k d \ '\'• , ' "· ' 
o owmg a cas rop. \. \'·""<-...,.""-, .. ...___,,_. '·~ \ 

H.8.2.2 GTCC Canister Leakage "\· · \ /'/\':;, ;- '~,.........._ ·/ 

\ /~ / 
The various GT,CG-caQ_ister shells\re. tl~s1gn;~; with ~re retaining features to 

· prevent lea}sa(e oJ c~ntil:minated mitedaJs": There are no credible conditions that can 
breach t~(f1i:sf"er sl:ie{tp~ fail t?e wblds\~t each end of the canisters. The GTCC 
waste ,closure hd weld~ art;l mult1-pass\I0sure welds and are the same as closure welds 
for ,ea'nistf'rs loaded ')"ith ,SNF. Perfo~anc\ of a multi-pass closure weld on GTCC 
wiit~ c~nisters en~ufes tio1ealrage-path_ ibr6ugh the closure lid to shell weld. Some of 
the cabistets,{11§_.o'in,ylutlea-reduhd..§lnt cl6sure lid with multi pass welds providing an 
additioniiL_l?a:n'ier~t6 leakage at the ~s. ~--·- "', ,( /' ·-,, ' ·-., 

~8;;.3---1\c~ipell~. Ptes'sq~iz"a.ti~n 

/ / ,, ·, '" 
,/ / The v"a.10~,GTCc:'cmni~ters contain insignificant heat loads. In addition, temperature 

· ('<>··(· . variationsfu .. :· \he vario'u( GTCC shell assemblies are small. Since the heat load is small 
"" '-" and the m~terial temperatures are only slightly greater than ambient, the temperature 

.', . variat.ion. s
1
~t~hy point in the shell are approximately equal_ to the variation in _ambient 

~ temperatur~:1These smal~ temperature cycles do not result m damage to, or failure of, 
, :. >}he/G. T,CS,shell assemblies. 

, '"' .· / H.8.2.~artl}quake 
v 

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,"/appeko utilize 
the analysis for a truck transport on a highway using the guidance from Regulatbr:y Guide 1.91. 
Provide additional information to support that the material limit of so,oq.o1b~l1s~d lh:the 
accident analysis is applicable to the quarry operation located northl-O(est of the facility~ 

· addition, provide information to support the assessment for pate. n!i~ ft:1f6re quarry bRer.ati~ons in 
the area. ./ .. ~ / / ... 

/ / 

This information is needed to determine compliance wit~)0)'9R 72.122(b), (c) and (e). ,) 

Response to RAI NP-12-3: / < // 
Permian Basin Materials, LLC (PBM) operates an ag~§at~uarry 9nd concrete ready-mix 
facility near the CISF in New Mexico. PBM shares a prop'er:ty boundary with Waste Control 
Specialists and this boundary is approximately 4,000 feet frcin_the<c1SF Protected Area. Actual 
blasting activities are further away, but distanc~-~ary depending~'exact locations. 

PBM does not have any permits or lice~e¥ithJ~O·:s,..,.Bureau of Al~al Tobacco and 
Firearms (BA TF) or any other state or federa\agency,to, st~'explosiv~s.,6n their property. 
Blasting activities are handled by a blasting contractorAhat,-delivers'the blasting agents by truck 
to the quarry. The blasting agents are delivered, plated(~nlctet0Qafud all in the same day so 
that no explosives are stored-at-the quarry. \hef,fcfuttliat delivery, placement, and blasting have 
to occur on the same _day limits th~\amount of,expldsives that can be delivered in one day. The 

. blasting contractor,)f RIJ~A USA\ha~ indicated\tha\blasting at the quarry occurs approximately 
once a month ancf up/tb 11,000 lb of!explosives "are used in a blasting event (Reference [4]). / .. ,, ) I \ \ 
There are se~~al\types of explosi\fes-:used.in the ~ning and quarry industry and the type of 
explosive used is gJn~rall)'.;,-det~r.mir:1edJ2y the~gibnal geology. PBM has been using 
ammonium nitrat~{_uel'oil (ANFO) as thefrotasting agent. ANFO has the added safety benefit 
of beiog.:shj_pped on the saqfe truck as a binary explosive with the ammonium ntrate in a 
~epar~o·mp~~me~ffr~m t~ fu~I oil_. T~e truck drives to _each individual pre-drilled hole, 

/Wh~re the SJ:)ec1fie'we1ght ef explosive 1s mixed and poured into the hole. 
// ~~ ~~ 

// <Trucks that deliver\exp.Josives to~BM are regulated by Department of Transportation 
regulations (23 CF~ 658.17) that establish maximum gross vehicle weights at 80,000 lb 
resulting in a maxim ruin bargo weight of under 50,000 lb. This is consistent with guidance from 

· R~§Julatory Guide 1.01, /Evaluation of Explosions Postulated to Occur at Nearby Facilities and 
'sr:~n'sRortation Rou(es

1
Near Nuclear Power Plants," Revision 2, which recommends using 

50,000'1!;> of equiv~lerit weight TNT for a postulated accident involving a truck on a highway. 

Bas~n~i{a; 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 lb 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 unbarricaded~tockpile 
of 300,000 lbs of high explosives to inhabited buildings shall be 2,275 f~et. Thi~/.~af~<:listance is 
well below the 4,000 feet between the CISF PA and the PBM property line proy1t111:ig assurance 
that future operations at the quarry will not impact the CISF. · /// < 
References: /~ ~ 

1. Regulatory Guide 1.91, "Evaluation of Explosions Postulated t. o ~ear at Nearoy,SFaeilit.ie. s 
and Transportation Routes Near Nuclear Power Plants,"/~JV.71'1 2. . ~--

2. 27 CFR Part 555, Commerce in Explosives, U.S. Bure. af:h)f/Alcohol Tobacco and Firea ms 

(BATF), U.S. Department of Justice. . // L . . /> 
3. 23 CFR Part 655, Traffic Operations, Federal Highway Admm1str,at1011(u.s. Department of 

Transportation. ~. V ;// 
4. Permian Basin Materials, Personal communications b~en <Ulibari, Permian Basin 

Materials, D. Maggard, ORICA US~,.-·Q':'-Ratterson, ORICA OSA, A. Melton, ORICA USA, 

and B. Mason, Waste Control Specialis\ts·L.lC?-Ag·r.·il 2.·019. ""'-. · ;)··.· 

. \'· ~~~- . ·"" .. 
Impact. . . . ' / .. . .-......> . 
SAR Sections 2.2, 12.2.2, and 12.3 have been rosecl)i~ibe;?n the response. 

//~)· / 
// / r.-----... 

~ .-~ 
'. / 

~-. ~ 

~--
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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, P~rmian Basi~ Materials, the Lea County ~andfill, ~ futu~e~avel stop 
and Sundance Services, Inc. (Figure 2-3). URENCO USA is a uramum11tr,1chment 
facility that uses centrifuge technology to provide uranium enrichmfri1\elices. 
Waste Control Specialists operates several permitted and license.s:J_,facilfties 
immediately south of the WCS CISF, including a RCRA landjilCal'<w~level 
radioactive waste facility and a byproduct materials landfill!;T92'WCS{~i.Iities 
include several fuel (diesel, gasoline, and propane) ~.y~esl'for fueling,hea)y, 
equipment and facility operations. Tanks range in size,/from 350 gallons t~8,.000, 

' gallons.[tf,j1~1ilnlila!!!:Tii;!1.{iJJl4}ii_I_~~l~]_)_~_,:'(.,~>/ !RAI NP-12-4 'I" ~" I 
Permian Basin Materials operates a quarry a9d :;rushing operatio~, wherein calich~> 

.

sa .• n. d.· .. an. d. gr.a·v·e.· l a. r·.e m1.· ned, crushed an. d sc.~.r./ened"'ror commerbial .. ··.sa. le~.a. n .. d· u.se. d in ~ing_ concrete (Permian,_~J_~2~J2:.P a norma(partrl_ .. , 
· ~ua,:,y <Jp~f,at!ons,. 422kf!!J! h(Jza!dS.JJ.ssf!Elqie g_qqivities :ar~lua~ed, 

;n SAR Chapter J ljSundance Services, Inc. prov d waste disposal services. 
Sundance Services is authorized~b~ the New Mexico Ehergf, Minerals and Natural 
Resources Department to opefate the\yas~ oil treating )lant?and also manages 
produced water, solids and dd\liri'grnucl~~· Sund~ce Service~ i~\~Jso authorized to 
landfarm solids (Sundance, 201'6(2,...~0]). "".::: .• /.·.· .~. "'"·, ...... ~ ·. """/ 

\.\ / F"""' >,, 
The Lea County (New Mexico) Mµn1cip5llianclfill is"located to the southwest and 
across New :rvf,exico1'Iigpway 234 froiirV.:.CS CISF. This landfill disposes of 
mu°:icipa~~oi~9,,,waste,/o~-~he Lea_ C6rntf Solid Waste Authority under New. Mexico 
Enviroqmen,tal Department Permit N umb~r SW-98-08(P). The landfill services Lea 
Cou3ty:ancf its municiJalities. The Leit\Cd~nty Municipal Landfill does not generate 

or ~i~azar/~f1t~2~~~l). 
Constru(tron.tas started on a traveLstop operated by Love's Travel Stops & Country 
Stores located at,tfie intersection of New Mexico State Highway 18 and Hwy 176. 

//---:;:-Tl:irs.~cili~Whiol\,will provide fuel for highway vehicles, is located more than 3.5 
/': 7---·-rnnes from theWCS'·CISF. 

' / .. ' ". '• 
/' / ~··\, '· " 

// / DD Lan~fafpi, a no'ai~zardous oilfield waste disposal facility that closed in August 
'"'.'. ~· 2013 and\is, ~dergoing decommissioning and post-closure monitoring, is located 

· ·· approximJtet~ 4 km (2.5 miles) west of the proposed WCS CISF. 
J I 

'. There arlng.fuilitary facilities within a mile of the WCS CISF. The closest military 
. ,facilityis ,eannon Air Force Base is the closest at a distance of approximately 135 

'·1 /// ,, m1 es. , . . / 

"'/ 
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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 CJSF. Using the methodology of Regulatory 
Guide 1.91, the maximum probable hazardous solid cargo for a single box car is 
132,000 lbs, and detonation of this quantity of explosive could produce cyl"'l{si 
overpressure at a distance of approximately 2,300 ft (0.44 mile) from fife detonation 
which does not approach the location of the WCS CJSF. Consider5n{ifqr1he 
possibility that multiple boxcars of explosive material are conne,,cted trf~ single train 
and multiple boxcars explode in the same event shows that t';/J/flJiJlPlt!_elyJull boxcars 
exploding in the same event produce 1 psi of overpressure pt a distance"!f:i}QOO feet 
from the detonation. This distance is much less than th,N.Ji)tahce to the WC~ '6.f§F. 
The weight of explosive material required to exceed pftsi)f overpressure ;;l'·t~e WCS 
CJSF makes the situation extremely unlikely undepftornidl transportation conditio~" 
due to t~e con.(i,guration limitations (as the le':.,:gth,JJJ)lhe train increases each "' .. ,,) 
successive rail car gets farther away from t!Je rf:,OS CISF). //·,... ~ < \ . ./ 
The Waste Control Specialists rail spur andlo.e_p~xJ!._s t~ei:e;cas & New Mexico 
Railway near Eunice, New Mexico as shown in 'zlJ;J/lated, S/R Figure 2-3. This spur 
continues east until it reaches the existing Waste C@ftrol.Specialistsfacility where it 
forms a foop around the facil1tJ'~he rail ~i~e track to-the"W{;~ CJSF will begin br 
connectmg_to the northwest s~~e{!~~1~{'!:_g loop aniN~mzl!;,ate by re_-~onnectmg at 
the north side of the loop. Th1s,ra1{ lme.rs comple.tely control{~dfJJJ ISP 1omt venture 
member Waste Control Speciali~ts and limited to. :;;fpno~d Whsk Control Specialists 
waste shipments and transport c4slc's:, Rail9dr~.cari3!.[ng COJJ,tents with the potential to 
adversely affect!}J!!_£ISFwill not\qejJe~niit!ed on the Wasfe Control Specialists rail 
spur and loop:rFire arfdexplosion pre~az(tibns for the WCS CISF rail side track are 
discussed i{ Section'3.l{t\of the SA.Rx \ 

/.·,. ·/' \\. ·'.• I \ \ 
F.,.''•f 'Ji.'·'s} ''.'<\ /, , .. ~, ""'\I \ 

The/ffe.9t{ of ex~los~?t1~pn the storag~._sy\{ems are discussed in the SAR 
Append1~es, Sect109sA.J2.2.5,-8...J.2.2.5, Cd2.2.5, D.12.2.5, E.12.1.2, E.12.2.2, 
F.12:1.2 ~d G.12<1.2,:.andjt is determii;.ilcl that the canisters are protected from the 
effect~{ e:iNosiops: Overp~res:,df substantially greater than 1 psi would. be 

-~~r~guired t6\c~JtU:se1!amage to the cask storage systems. 
/' . ' . \ 

, ., ~ '· 
// /"·--'f'eti,-·itahJJasi;;1v{a~7if"ii,-iLC (P Bidf operates an aggregates qflarry and concreii, 

//' . / ready, : . '\ icUity in~ Mexico nea,:the (:lSFJ!/JM shares. PJ!rOperty bourv:Jary_ _ . 
/'20.',:\· · 'rith .·.·. ·.· ntroJ S: .· .. lisrs and. this,,.bou. nda. ry.·: if P:pproxtmat~!y 4/000. feet fr.· O"!fl ~b§ "'z •. . plSF P. : . - d Area.· Ac:ua[ b.l~ting qctivities qrJlfu!tlier my~ .h.ttt clistan<:~tvary 

"' aependm tCJ_tJ._rxact locations.' 

~ ~ /,/ ' ' , . :.' 
' f',. //,/ 

: :f' /.' 
' 

/ 

,/ 
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I 

RAI NP-12-4: 

Provide the following information for the gasoline, diesel·, and propane tanks locateg~n the 
Waste Control Specialists commercial waste disposal facility identified in WCS C!,SF SAR 
Section 12.2.2: ·. . · · · . · . · · /'/ 

1. The distance between the proposed WCS C!SF and the propane tanks ano provide an 
analysis to support the conclusion that an accident involving thes~ storage'tanks would 
not impact the proposed WCS CISF. WCS CISF SAR Sectioo/lJ'2.2~ states ttrat there 
are a number,of gasoline, diesel and propane tanks located ohJfie Waste Cbnttol, 
Specialists ·commercial waste disposal facility. The locati6n Of each gasoline ~Ad diesel 
tank is provided and_ all gasoline and_ ~iesel tanks ar~-fe~t~dhan 1 ?660 fe~t froh:ith~, 

. · propqsed ISFSI and none·ofthe locations have quantities that would create · \ ·~ 
· overpressures iri excess of ·1 psi at the CISF. Toef109ation of the p~opane storage tanks/ 
, ~ith respect to the CISF are not provided. / · 'i . . L! 

2. Indicate whether the analysis ofthe offsite ac~t'.lts o~~he pr9p~me,·gasoline and diesel 
storage tanks includes an assessment of the combiAed eSxRldsion overpressures of 
multiple storage tanks that are collocated at the Waste-~orftrol Specialists commercial 
waste disposal facility. WCS CISF~SAH Section 12.2.2 state~'that there are a number of 
gasolin~, diesel an.~ propane ta~ks1o~tecl , th~ Waste ~0.ntrdl~p~cialist~ commercial 
wast~ disposal_ facility. The locat1~n, 0{ eac'l..g Im~ and d1e~l~a1 1s provided and all 
gasoline and diesel tanks are greater .~han ·166~feet ff:omJhe pro1:1osed ISFSI and none 
of the locations have quantities that\¥Jdyld create .9ver:Qressures in excess of 1 psi at the 
CISF. However, it is not clear from th{3 SAR/~h~ther t.heaMalysis considers the 
overpressure frm;n,asii'l'"gle tank explosioh'or .tile possible combined explosions of. 
collocated tan)<:§ sjjch~~ tl'.lE\5,000 gai'l~R ga"soline tank and the 8,000 gallon diesel tank 
located 4;}32,et from thf,pJ°posed Cl9F.\ 

This informatioii i~eded to ~ine complia~ \ith 10 CFR 72.122(b), (c) and (e). 

"- ·., ' ,,: ~./ 
Response to RAI NP121i-< '~~ · 

Gasoline,-diesel, :~~P~;ale'tanks located on the Waste Control Specialists commercial waste 
g.ispci'~ajJ:~cmty,9.~d_sepa{atib~ distances with the CISF consistent with the CISF Protected Area 

)"15ounaar,Y. are,l!sted rn~TaBle NP-12-4-1. 
/ ~,\_ '~ 

.,,( ddition to the tanks~isted in , 9ole NP-12-4-1, there are three 475-gallon mobile diesel tanks. 
~ \ ese tanks are mdrnt~d on truck trailers and are used to fill heavy equipment around the 

\Waste Control Speci~!ists facility. · 

. "h~~lve tanks in,f alie NP-12-4-1 are shown on Figure NP-12-4-1 to this response to provide 
an'over\:ti~w of w~re,tanks are in relation to each other and in relation to the CISF. Tanks 
identifi~d asJ,4, c;1rid 5, which consist of a combined total of 8,500 gallons of diesel fuel and 
5,000 gal!?rt~. oJ,gasoline, are directly adjacent to each other, resulting in a total of 13,500 
gallons of fu.~Vin 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 as a 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 gasoline have a 
catastrophic failure (leak) resulting in immedi~te release of 100% of the.fuel./ ) . · 

2. · Waste Control Specialists is experiencing a maximum temperature of 11,s4 tf 
conservative value that is higher than the maximum temperature rec~.r.ded ilthe region). 

. ' / /' ·~ 
3. Vapori:Zatlon of diesel fuel is determined by the vapor pressure ir:t·equilibriu~,witb li~uid 

diesel fuel since the diesel fuel is still well below.its boiling poi~ "Fl:!€ amount df,gasoline 
vapor produced is based on a distillation curve far standard,,,gasoline since 'the maximlim 
temperature (115 °F) is within the lower end of the boiling,fange' for som·e gasoline" :"', .. 

components. . . . /// . ' . ~ , 
4. Vapor concentrations are assumed to be with theA6we(explqsive, lirfuts>and upper Explosiv{ 

limit. ' · · : · · . · · · ~" ·.' ·. /.··., / . · 
' ' . ', : . . ' "·., / / ' ' 

5. The diesel and ·gasoline vapors remain confined in a single cloue( and do not disperse .. 

6. The vapor detonates soon after rel,<"'fe>"-,.__ ~~ . . 

7. The TNT equivalent mass for the three bollocated 'tan Ks is the sum of U1e TNT equivalent 
masses for diesel and gasoline vapors. \ "'~" ~' 'v 

\\ /~ "-., ' 

Applying these assumptions and utilizing th'e gt[d<:J.lce .9f Regulatozy/Guide 1.91 for vapor cloud 
explosions shows that th~,.safe·Eli.~tance fron\this,clu.sfer of fuel tanks is 454 ft (Reference [2]). 
This distance is signifjca'ntlyJe.~s tnan. the 4,40~ .ft.. tKat exists between the cluster of tanks and 
the CISF PA boungary>./ \ \ \ \ 

/"/ J} \'-
The calculatiop"'(R,f~rence [2]) ;no9els the potenti_al\apor cloud explosion that could result from 
failure of the ·s.:e,pQ(.:l,gallan propanettank:-P-r:apane has> a boiling point well below ambient 
temperatures aflp wilk,compl~tely-vapOJize at1~·as it is no longer under pressure. The model 
shows that the safe distanceJr6m the propane-tank is 1,010 ft. This distance is significantly less 
th~.e-4.,.~ ft that,exi~ts(6etween the propane tank and the CISF PA boundary. 

/AS ir.tdicated,in ia:b.!,e ~1.211_. these evaluated cases bound all of the fixed diesel/gasoline 
//. tank~ and thepr~p<:1h~ tank\,~t tfle~existin~ W~ste Control Speci~lists facility. As noted 

/ /previously, there are three 475:-g~lon mobile diesel tanks. Applying the results from the 
(" \ evaluation of the three much larger collocated tanks, the Owner-Controlled Area boundary 

, . r:irovides 660 feet af\sta~doff distance from the Protected Area of the CISF. This is more than 
".'-~e~~te to provi/k/~ distance from an accident involving the mobile diesel tanks. 

SA~ Section 2.2.,lia71:)een updated to indicate that the existing Waste Control Specialists facility 
has sevefal f~e(ta,al<s 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 "i:ipdated to provide consistent distances from the Waste Control Specialists facility fuel 
tanks to the tlSF 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. 
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References: 

1. Regulatory Guide 1.91, "Evaluation of Explosions 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: .// . < 
', ~ 6" SAR Sections 2.2, 12.2.2, and 12.3 have been revised and SAR Table 2-;20 has been,added as 

described in the response. · 'V ~ . '~. 
.. ~ ~ . "v 
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ID 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Table NP-12-4-1 Gasoline, Diesel and Propane Tank Inventory 

Description 

TSDF Pro ane Tank 
MWTF Pro ane Tank 

Capacity (gal) 

1,000 
5,000 
5,000 
8,000 
500 

3,484 
850 
310 
8!j0 
350 
280 
350 

Distance to CISF 
PA (ft) 

4,950 
4,340 
4,400 
4,400 
4,400 
3,025 
5,000 
2,970 

4,500 
4,500 

t 
LEGEND 

(i) ll_lfl!lll!....,w~ ,AOIJTV(,w,) 

(D UIM'COWIIICT-.ST'lMClUIVPI") @-­
@1.1.11W--...J10N &IYN'Ol'IO\l"OI­

® UIM'Olt"~AJION &i:Vlll'OfVlnDNl'ONDI 

(l)UMW __ IIICT_TDlnwocJIIATDl­

(l)M11~IOI.--
(j) --fllll.lC'l'1CMIOI.STOCIQ'UI 

WCS FACILITY FUEL TANKS 

Tank Description Capacity(gal) Distance to PA (ft) 
#1 MWTF Propane 1000 4950 
#2 MWTF Propane 5000 4340 
#3 MWTF Gasoline 5000 4400 
#4 MWTF Diesel Red 8000 4400 
#5 MWTF Diesel Green 500 4400 
#6 LLRWDiesel 3484 3025 

"" #7 Fire Pump Diesel 850 5000 
#8 LLRW Gensel 1 310 2970 
#9 LLRW Fire Pump 850 2750 
#10 Security Gensel 350 5550 
#11 MWTF Gensel 280 4500 
#12 NOC Genset 350 4500 

" 

Figure NP-12-4-1 Gasoline, Diesel and Propane Tank Locations 

Page 59 of 109 



WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3Interim 

2.2 .Nearby Industrial, Transportation arid Military Facilities, 

The only industrial facilities located within five mile of the WCS CISF boundary are 
UREN CO USA, Permian Basin Materials, the Lea County landfill, a futu,re{ravel stop 
an~ ~undance Service~, Inc. (Figure 2-3): ~CO 1.!SAis a. urat1iu;11·f,1~chment. 
fac11Ity that uses centrifuge technology to provide uramum ennchm,ent services. 
Waste Control Specialists operates several permitted and licensed·facilfties · 

. .,l ' . ",, 

immediately south of the WCS CISF, including a RCRA landfill, aJow.:level· 
radioactive waste facility and a bypro.duct materials landfilJ('l.19e"WCS{~i~ies 
include.several fuel (diesel, gasoline, and propane) tap~s,used"for f4eling,~eavy, 
equipment and facility operations. Tanks range in si'.?e'Irqm 350 gallons to '8,110.0,; 
gallons.[JTzeiiianks~qre'll!iij[iJJ.~?Ti{'tti'IJie''.'?:2-Ql;<. F / IRAI NP-12-4 ,,,:.' 0,, 

" . ' . ' ' . .· ', ,.'. " / / 1 ' 
Permian B'asin Materials operates a quarry a9c.f'6rµshing operaJiqp, wherein caliche,V 
sand_ and gravel, are _mi~ed, crushed and sci.:..eened for commerciaJ,sale!!nd .use~ .in 
makmg concrete (Permian, 2016[2 ... 29]). . li}Jormat part o] 
gitarryoperatlons. A2Ei.<Jef!t h~z,cj/Z{lassopL_ . _Jivtfles a1:i 'eval]1ate4, 
t~8-.4.K~~Pl~~'kg:::)Sundan~e Services, Inc. prov~d~_s oil~eld w~ste disposal services. 
Sundance Serv1c~s 1s authorizyd~b.y~he New Mexico 'E~erg~, Mmerals and Natural 
Resources Department to opC:iate the:Was.te oil treating plan(';md also manages . 

' " ' . ,, '="-<' ., . ...,, ' ,,, ' ' . . . 
produced water, solids and drHlirig mud~ Stmd~nce Services is:also authorized to 
landfarm solids (Sundance, 2oi1~[2\?0D. ·,,'-. , ~--:-·-....., ,,<_./ 

\ \ / ~" ---,. 
The Lea County (New Mexico) Mµ11t9.ip/al"Lirfclfill-islocat~d to the southwest and 
across New :t\§eX:iec)l'Iigpway 234 :from: W.8S CISF. This landfill disposes of 
municipal "'solig_.,wastefor\the Lea Ccmrit{Solid Waste Authority under New Mexico 
Environ.rrfen:ta1 Department Permit NbmBer SW-98-0S(P). The landfill services Lea 

,<' * ' _.,1' \_, o{ \ , \ 

Couney and its munic· · ities. The Lea'Co\mty Municipal Landfill does not generate 
/ ' I \ ' 

or ~ei~,:: hazardo/. J~-(L~-~'-~-~~[2\;ftD· . 

Const?uJttcin .. has';fattecfonatrave[st~operated by Love's Travel Stops & Country 
" . "'v' .: /" 

Stores located at1the intersection of New Mexico State Highway 18 and Hwy 176 . 
.,,<~-~"7'"Tlii~{acility;,wliich will provide fuel for highway vehicles, is located more than 3.5 

/. ,/:·--''m-iles':ftom th~WCS'CISF. 

/ //' '·"' :·· \ ",' '"-, 
/,, ·/ DD Lan9farm, a no~,.Q§l.Zardous oilfield waste disposal facility that closed in August <, \. 2013 and\js u~dergoing decommissioning and post-closure monitoring, is located 
'·-,, .. >>.. . approxima}'teli 4 km (2.5 miles) west of the proposed WCS CISF. 

' . ' I 
'-;,. ',.... There ai;e' mvmilitary facilities within a mile of the WCS CISF. The closest military 

"",, ·"facilityis,,eannon Air Force Base is the closest at a distance of approximately 135 
. ·, ·1 / / 
'" mr es./' ',,,. ·// 

'v 
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[Tfaste€ontrdl:'SJ!eeia/jstsfacility;EuelTa.nk·Descr.iptio~ 
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12-2 

12-3 

12-4 
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SAR Ct),apter. 13, "Conduct ~f Operations;'. 

RAI NP-1.3-2: . /0 
Provide an operating startup plan that identifies those specific operations invqh1ingAhe initial 
handling of radioactive material to be placed into storage. . / / 

'/ ' /.. A _., 

WCS CISF SAR does not appear to include an operating startup plan,A"IUfEG"-"156¥-frovides 
guidance on the elements that should be included in an operating sta'rtui;(plan. The operating 
startup plan should identify those specific operations involving t9e~ir:ilia.f handl.ing of'Fadida~tive 
material to be placed into storage. Although procedures to be used,for normal operatiaAs or:'s. 
during ·steady-state conditions would not necessarily be inc_lt:Jde~Hh th~· operating. startup'i:>l~ri~ 
the evaluation of the effectiveness of those procedures st:t6uld'be elements of the operating'-· · ~'\ 
startup plan .. For As Low As Reasonably Achievable (~tA~A) consider!3ticms, as 11Jany of theV 
operating startup actions as feasible should be perfor.med~during preoperatfonal testing (Le., 
before source~ of exposure are present). . ~""/.(//. . . 

The operating startup plan sjJould include the fo_llowing elements: ,7 

• . tests and confirm~ti~n of pr~cequ~nd~osu~e tim~iq~ing actual radioactive 
sources (e.g., rad1at1on monitoring; ·m'"pool opernt1ons); ~ ".::) 

•. direct radiation monitoring of cas;\ ~~d~l"ain~diation dose rates, streaming, 
and su·rface hot-spots; · · \\ \ · ///. ·:r,s., ··· .. '---........,. \ / ·/' ",J 

• verification of effectiyene~.of heat r~\o\alJE;.afures; and 

• D0cumentatior;l"c5f:es1:1lts of'tests and eya1u6tions. 
/· .. / \ \ \ \ 

This information)i(needed to determine complia'rac~with 10 CFR 72.24(p) . 
.. / /, / _/ \ \ 

Response to",~Al'Nf-13-2/ ~~V " " / /---~ ~ . 
ISP has incorporated a'niw SAR Section 13:2:-4, Operating Startup Plan, describing ISP's 
coml)Jitmeot to impl~rnent in operating startup plan at least 90 days prior to receipt and storage 
qJ,,canisterjz~"SRent nCIG,lea'M~ and greater than class C (GTCC) waste at the WCS CISF. 

/./<r:i~SP'~pde~e ~ollering new license condition (Condition 25) to the proposed 
//. · ./Materials License:\ \\ "";/ "\' .( . \ .. 

', "'"' The licensee\shcill submit a Startup Plan to the NRC no later than 90 days prior to 
".."'- "' receipt and stor~be of canisterized spent nuclear fuel and GTCC waste at the WCS 

"'·. ~ISF. / / 

lm~ct: "~,,/- // 

SAR sedi'0.n,.1,:(;4 has been added as described in the response. 
'v 

Material License Condition 25 has been added as described in the response. 
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NRC FORM 558 U.S. NUCLEAR REGULATORY COMMISSION PAGE 3 of 3 PAGES 
(10-2000) t,------------------111 

· License No. · Amendment No. 10 CFR 72 · . : 

LICENSE FOR INDEPENDENT STORAGE .. OF'.SPENT NUCLEAR SNM-1050 0 

FUEL AND HIGH-LEVEL RADIO.ACTiVE WASTE -- D_ocket or Reference No. 

· SUPPLEMENTARY SHEET · 72-1050 ' 

19. Th_e L-icensee shall "obtairi ·onsite and qffsite in~ura,nce cover.age in the amounts conimitt~c;l to by ISP in 
the ISP license application. . - . . · _ . . . _ . . . . , · · _ . 

20. The Licensee ~hall submit License Amendme~t(s) to this license to incorporate .a~~l~ble portions of 
License Renewals listed below, within 120 days of the effective date of Licen_~eRenewal Approval for 
each of the following: · · . - - · · / ( 

. . ' ,./ . \, 

(1) _ Aging Management Program (AMP) for NUHOMS® Systems/">,, >-,, 
The Licensee shall commit to the AMPs committeq ttD,t(~ app~~ve,d C:ic;;~nse Renewal 
of CoC 1004 for all NUHOMS® Spent Fuel Cani_~ter~.,and storage over.~ack\ 

(2) AMP for NAC Systems _// )/ ', '',, 

The Licensee shall committo the AMPs;.c£~r:ru~ed to in t,h,e approved Lice~~,~ewal 
of Coe 1015 AND 1025 AND 103~ for:.:;a11Ia'pplicable NAe Spent Fuel Canistersvand 
storage overpa~k~. _ -- " \,,~~" ~ _ _ ~( /~/ RAI PLC-2 

21. The Licensee shall submit a Startup Plan to the NRC at'lea~"90,days'prior 
storage of the material identified in 6.A, 6.B, 7.A or 7.B aft~.e facil!fy'.. 

'• . . '·, ' \ .. 
22. ~-Post-TransporlatioiSVerificatiohsnall iil"i;li,JaiFaii evacuatea v0ffliiftn1eliurifleaKtesf!oiFrooo/d 

bf the canisters that:are received at the1Wl1.S:GIBFto ensure that;the)accessible portions of the 
confinement boundary ·are leak tight asJ}efiniJ_tJ-~irf"ANSJ N -14~5 folli;fWih'q);.~ransport to the sitei 

, .. ·.-• \ \ , . ..._, :·~·-:•.r,;, "'· \ 

23. Prior to commence_ ment of 02er~-tions, t~~ Ci~eris~-sb.~i~b)iv~ic:Jr~_ e_ xeq(!ti_d::contract with the 
U.S. Departrpent of Energy (DO~)::or-ot~er S~FT1tl~ ):ilpl#~L~72st1pu!~t1i:,g_that the !;)OE or the 
other ~N.F T1t!E: Ho_lder(s) is/are rE:!spons1bl~JW JundmgJ~per_c:1f1(?,~s· r'?qu1red for storing the 
material 1dent1f1ed-!n ?-A. J:..~/.:A,?~{,_B;·at t.~e1~,'.~l\9s- ll~~nsed 'by'the U.S. Nuclear 
Regulatory Comm1ss1on.- 1[J«, - :,., <- .• , /. . . 

. /r· ~ ·"j,t_·\:,,.··~·~,>-·:, :'f}T'[ti;7· .r .. ,·,.~,· _ .. -=.:<,< . -
24. Prior to receipt of the' materia .·ii:feritiJied- i"n' 6:A;l~-'IB.i 7 :'A\_ or 7. s; ftti'e licensee shall have a 

financial assurance.,,il')strurr:,e1J!·re'§~lred.ptirsua'q}ltQ_, ! 19 .CFR 72:30'acceptable to the U.S. 

-----------~-~~}-~a~~~~-~!~E0;12~~~1~!BQI' .: ... ~-~ . - ~?}dk·, :~, . ·:::··-:·=-·=·z..,==-:.--:-:-:=:--=-·==s=.-c:=='""~' 
: f izs: ,,-, 7he-Cficensi:fCslfall submif °ET'Startu- -PJan;to}heNPfG7icnater tnan ·go·cJEi s"7ior"t6 rficerTana !1 ----------istora fJ:of caflistefized s enf n11c'/triirTtleFiafRn:3~Cfc waste. at the· wcsfcfsF.r ______ rL _____ , 
1l .__,,,_ __ g~-~--,-""'-~~""''\:'-~ -~;l.}~---.:__9ft,[{} ti~~--\"· -~-------.... "/. !----~""'--- · .... ·----· """·-·j 

~§J This license is eff1c~iv~··a~'.~fthe date of issua"ii6e shown below ... 

)ate of Issuance December XX, 20XX 

FOR THE NUCLEAR REGULATORY COMMISSION 

John McKirgan, Chief 
Spent Fuel Licensing Branch 
Division of Spent Fuel Management 
Office of Nuclear Material 
Safety and Safeguards 

Attachments: Appendix A-WCS Interim Storage Facility Technical Specifications 
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RAls and Responses - Public Enclosure 3 to E-54658 

SAR Appendix A, "NUHOMS-MP187 Cask System," 

RAI NP-A-1: /~ 
/ / 

' . /.,/., '' ' 

Provide the confinementcalculations (e.g., Excel Spreadsheet), documented jn WGS ClSF SAR 
Section A.11, in order for the NRC staff to verify that the radionuclide inventory irfwcs CISF 
SAR Table A.11.1, "SNF Assembly Activities," an analysis with 24 spent,nuclearf1:1~I assemblies 
per canister, and an analysi$ with 21 canisters, is bounding for all fuE;J,anjefrbc waste in. FO-, 
FC-, and FF- os_cs. :, · . . · · · . , v ~~- · 
The applicant provided a new confinement evaluation docum~A(eg.) Section A.11 of fli~ WGS 
CISF SAR to include all of the isotopes required to meet cu,r,ren;,standards. The radioactive ·'\ 
inventory was determined using the same design basis fuel assemblies that were demonstrat_ed'\ 
to be bounding in the Rancho Seco ISFSI FSAR, exc~p( tha( updated methpds were used to V 
calculate the radionuclide inventories. < . ~ />,.,/ 
The bounding assembly burnup and initial enrichment ~inbin'atiefu 1i§~d for the original 
analysis remain bounding for the radionuclide inventories r~m3rdless' of the updated methods 
used to generate the source term. There{ore, assuming that al1,21 · 'aanisters containing fuel 
under the SNM-2510 license are loade<:t'wiili'24,fuel assemblies':eacll'with the maximum 
radionuclide inventory for each assembly, ft:re:..~ull:1>'1.;,ound the 21'cani~ters that are actually 

loaded. \ \ ~'>,~ ""',,)> 
The applicant should provide the confine~nt\a1culations/(e;g,, E~t· Spreadsheet) for 
purposes of the staff's ~jca~ion on the apf){C~If~~prffinementehi~luation. 

This information is needecHocl~ine complianc~ with 1 O CFR 72.104(a) and 72.106(b). 
// \\ \\' ' 

Response to ~(t,niA-1: ) ··) . c \ 

<' . ( ./ .. 1---. \ > . 
Spreadsheet "~CS0,1-0502~0 - 08 PRQPRIET-ABY!xls" from the confinement evaluation has 
been provided as{~q:Ue~~d. ,,/-~7 

' / " . ( Impact:~"- ,,'\ "-
,,(/ ,, ,,, 

/1\.1 .,,...-¢-~ , ''-s 'v. ' 

/ 
No--change as,a Jesuit of tnis RAL 

/ / "-:~ \. "' " / . \. . \ "'</ 
<'>." \\. 
"' .. ,, . '-· ) I ~, , "", /I J " ,, / 

~"-.,// 
~/ 
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RAls and Responses - Public Enclosure 3 to E-54658 

RAI NP-A-2: 

Clarify whether the computed air leakage rates shown in WCS CISF SAR Section ,t\{ 1.3.3, 
Appendix A, represent the allowable air leakage rate (cm3/sec) or the reference leakage rate 
(ref-cm

3
/sec)? . . . // 

The appiicant used the method described in ANSI N14.5 and assumed a 1e£a~e~ole length to 
be the size of the weld length (3/16 inches) to compute a hole diamete_r;.,6f 4,/76{1 x1-04 cm for a 
leakage rate of 1.0 x 10-5 std-cm3/sec, as shown in SAR Section A.11-:3.3/The c0ryipbt_ed air 
leakage rates, based on.ANSI N14.5, are 4.4914 x 10-

6
, 7.5892.x)0~

6
}.ahd 2.541fx~.10!

5 
·~ >., 

cm3/sec, respectively, under normal, off-normal, and accident c.0hd)ions. . i 
The applicant should either rev.ise the unit of the leakage _r,afu-;6: "cm3(~ec"_ to "ref-cm3/s~~ o~. 
convert the allowable leakage rate to the reference leaka·ge.}ate for clar~cat1on. The appllcantv 
should use the reference air leakage rate (medium: ~i( 91;1\iity pressure: 1 fitm abs; ambient 
pressure: 0.01 atm abs; temperature 25°C) as the accepta'rice crite5iori:fo(testing as 
recommended by ANSI N14.5. ~ V /// 
This information is n.e~ded to determine compliance w.i.th 72.24(e)..~:. .. 

Response to RAI NP-A-2: ~~ ~, .... · . 

\\"~"~ ~'.;> 
The unit of the leakage rate is ref-cm3/sec\ SAR Sectib..QS A: 1.;--1-.. 1.., A.11.2/A.11.3, and A.11.3.3 
have been updated to clarify that specify tfle ~Qrrect ur:iits)re~31s:e.9. 

\\ // ~ 
Impact: ~ V ~/ 

h/ / 
/ ~A \ ( 

SAR Sections A.1 ~J, ~11.2, A11·.3}, and A.11\3.3\have been revised as described in the 
response. ,/, / \\ 

//// I ·) 

~

. 
" " >' " 

-~~~, ~~-··· 

. "' -r-~· , 

7 "\ ~ . . \ \ 
. ; ·. \ 
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· · · A:i 1.1 'c:onfin~inent Boundary· 

The' confinement boundary for the FO~,-FC- and FF~DSCs is documented hi Secti~~-
3 .3 .2.1 of [ A.11-1]. Reference' t A.11-1 ]' does not ·include a figure showing,,tl;te . 

. . / ' 
confinement boundary for the FO-, FC- and FF-DSCs. However, Figu~e'7.J..:1 of 
reference [A.11-12] provides a figures thatshows the component al).d.;welds that make 
up the confinement boundary for the 24PT1 -DSC which is also applicable to the FO-, 
FC-, and. FF-DSCs ·with.one_ ~iception, the FO-, FC-, and F,F-pSCS",40 rl@t have a 
"heiiui:n Leak Test Plug" in the Outer Top_Cover Plate. Qr~wi~glfcir the}~tq~ters, 
including the confinemelltboundary .are .i.ef ereijced i/ei:tlop"A.4.6. ~~ 

Th~ canisters :":ill not release_ radioactive conte~ts_pnd~p(ll normal, off-norm~l-,~an~~ 
accident cond1t10ns; see Section 3.3.2 and Sect19n RJ':2 of [A.11-1]. However, dtl{lng\_ 
fabrication and closure operations the confin~rrie~1rboundary wa~ leak tested to 10-5,v/ 
~std err? /sec in acco_rdance with ANSI N:{4.5<[A.11-2]. Tn~refore, for these I 
canister designs, a non-mechanistic release 1s'1?ostulated ba'se_w'bn a leakage rate of 
10-5 fj.7:istd cm3/sec. In addition, bounding e:alu.~tio'nsjrt ,.Section A.7.7 are performed I 
to demonstrate that the confinement boundaries foti,he RO-, FC-, FF-DSCs do not 
exceed ASME B&PV Subsecti0n~ Article NB-32(:)Q_{Th~el A allowables) during 
normal conditions oftranspottto~provide. reasonable assurarice that the confinement 

\· \ ", ' ""- ' . ' ',, 
boundary is not adversely imp~cte~fby.:g-ansport)o the WC~ GISf. 

. ', '. ·\ "'·,. . .. ·-,-...~ "' // 
\ .. \ ._, . . ' ·::---.. v· 

Section 4.3, Codes and Standard~, o'(the Tepnni.cal$pecifieations for the Rancho Seco 
; \ ,, ~ -....:;;;., " ' / 

ISFSI [ A.11-11] cites the app1icao{ef\S¥·E ,ode for the.MP 187 FO-, FC-, and FF-
DSCs. /...-:~~., \. V-'· / 

/'· \ \ ./ . 
f{, ' / ... --~~... ' ' \ ( 

Section }d, ;.osc Int'egrify," of the t\ecl:h-,iical Specifications for the Rancho Seco 
ISFSJr'[l\.Yl-11] inclu/les11imiting cotlditi0p for operation (LCO) 3.1.1 for DSC 
va~tj\tritpressure, LSO ~{Lli~ DSC hb{i~ leakage rate, and LCO 3.1.3 for DSC 
heliui:n b'ackfill pressure. 'Fhese CGOs-ei:eate dry, inert, leak tight atmosphere, which 

"•: ,, \ .. , / .. ,,,.-·-.___,;;. 'y < ',,,./ 

contriBU!~s toJJrev~nting the TeakageJ)f radioactive material. 

'\ . . ( " ,'•, 
,,, ·' ": '\"\ 

'·:, 
j> 

r 
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A.11.2 Potential Release Source Term 

As noted in Section A.11.1 the FO-, FC-, FF- DSCs, a non-mechanistic leakage rate of 
I 0-5 t~Jjstd cm3 /sec is postulated. The actinides and fission products for ;t,·'B.~ W 
I5x15 fuel assembly are computed using SCALE6/0RIGEN-ARP. T"76 isGtopic sets 
are considered, based on the design basis neutron and gamma source{ 1::n~ design 

. ' / ,, / 

basis neutron source has a burnup of38,268 MWd/MTU, enrich~entof 3.18% U-235, 
and.was discharged in 1983. The design basis gamma source his a,,burtiup of34,I43 

' . ,, "/ ""· ,"""' \., 

MWd/MTHM, enrichment of 3.21 % U-235, and was dischat'ged,,in 1989. ifhe two 
source terms considered ~re decayed until June 20~0, ~h!c'h,~(rrespond}t:1 t~~"­
placement of the first camsters at the WCS Consohd~ted !ntenm Storage Fae~1tY', 
(WC:S CIS~). The re~orted source ter?1 in T~ble .~1.\:(is_the maximum value~fth~ 
two 1sotop1c sets considered. The design basis ,rad1gactive mventory for the "-·). 
confinement evaluation included in reference,[A.}'1-l] was det,eFipined using these~ 

/ ' ; / . 
same bounding fuel assemblies as documented ih Section 7,.2'.l:,-ofVolume I of [A.11-
1] (See also calculation 2069-0507, Revisicii~iti'ctuded,,fn Yolume IV of [ A.11-1 ]). 

',,, ,/. // 
The crud source is determined based on 140 µCi/cm} Co~O on the surfaces of the 
SNF rods at the time of disch~r,ge .. [~.11-3]. The design basts gamma assembly was 
discharged in 1989, or 31 yeai·s ~~ay;uf!.ti} loading. Tliet~fort\ the crud source term 
in Table A.I I-I is decayed 31\years:" . ·"( ", 

\ \ "',:- .. ,. "...:.:/' 
\ ' ~ . 

\ \ ,/ 
\ ·•\ / 

\. \ //~-

\ ·· \/·· 
' ' \: 

\ 
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A.11.3 · Confinement Analysis 
. ' 

Per Section A.11.1 the PO-, PC-, FF- DSCs; a non-mechanistic ieakage rate of ro-5 

r~13std cm3 /sec is postulated. A C()nfiheinent analysis is performed for nqrmal, off­
?ormal; and ac~ident_conditions ~o determ~lle the dose _to an individua}dlle}s . . : 
mhalat1on and mgest1on. There 1s no credible mechamsm that would' produce a leak of 
this magnitude through the confinement'.boundary of the tanister?)\.11,telds in the. ,,· 
canister shell are volumetrically e'xamined, as is the weld be~e·:nJh~ irih~r bottom ' 
cover plate and the shell.· Because it is not feasible to voludetrieflly 'ex'arii'in,e the 

' .. .' . ' . ,. <.' ' /·, . "' .. 
inner top co~er plate weld, this wel,<l is leak tested in ac9J?raaJ,rce with the\S{at~,. 
criteria. However, no credit is taken for the presence.,oftne outer top cover'J:>late;" 

' • . ' . ' . ' • '" ,?. I • ·/ \ ' .,, • ",, 

which is welded to the canister shell with a 0.5 inq.h'w~ld that rt?ceives no.fewer~hah,, 
three level~ of dye-penetrant testing. The rele~~e§ B9stulated in this analysis, "\, ) 
therefore, are several orders of magnitude gre13,tei;,than any expec{ed release. · v' < < .·' :/ ')/ . 

A.11.3.1 Methodology '"'- ', /· / · " "'-· / ' :/ ', 'v / 
1. Calculate the specific activity (Ci/crri3

) in th~'canistxr cavity for each radioactive 
isotope based on the rod b.rea,kage fractions, re~a~e ftaetions, isotopic inventory, 
and cavity free volume: Jt i(6onser'(~tively assurrie"4thil~very SNF assembly in 
every canister has the sarn_e ?~i0IQ_gical~so!,l!Ce as thi'dt?sign,basis SNF assembly. 
This assumption is conser¥~ttve because,~airy~S:t:JJ assempTies will have less 
activity than the design basis ·s.ource. Two .sets of l'eleas~ fracti6ns are considered: 
fuel-to-canister release fracti6n:s'.:and)0;ni?ter-;;::::e:n:v'i.r6.nment release fractions. 

. • \ 1,,: • . / • ' . 

The fuel-t0~ister,release fra9tidris ~u'e the fraction of isotopes released from the 
interiqr-'6f the""S'NF ro,d to the in't,ern~f void region of the canister upon failure of 
the .SNF/fods. Th'e fu~l-to-canist~r reJease fractions used in this analysis are those 

" ·' \ . l I . ' 
spec!fied in NURlj:G~:1536 [A.11-4? Table 5-2] or NUREG-1567 [A.11-5, Table 

</9.2(and are su:r9rnaijze~jJ1Iable 1\I t~2. The Canister-to-Environment release 
''fi:,actiop.s are p<e fr,<!.£t!2!:'0f i.sofQper'released from the canister to the 

en\r,i.roril:nsnL: Ks the radioactive.nfaterials from the SNF assembly will not be 
,,,,.,..---,...._ release.g dire,ctly to the environment, there will be some release retention in the 

// · . '>canister :<The.fraction of radioactive materials released from the canister to the 
. "' - ......... ' .... 

/ ·· /;.-- ~, enviI:onment is jtr~tified and provided in [ A.11-6, Table 3-5] and reproduced in 
/(_,//' T-a,bl4.I I-3:~<{h~s5 additional factors account for material that may condense, 

// / plat~ ou\ or be filt~red out before escaping the canister due to leakage hole size. 
'"-.. ' · '"'.. This 'accdunting of canister retention is also documented in other NRC documents ,, \. \ I 

"""· ·~ [A.11J7'. ~ecti~n 7.3.8]. The two set~ ofr_elease fractions are comb~n~d to create 
"'-,.. · "'- the fuel-to-environment release fractions m Table A.11-4. No credit 1s taken for 

' · . ,, rete6tioh of material released from the canister and potentially retained in the 
~ ' / / 

, ', ,Horjzontal Storage Module (HSM). ,,, ·v , / 

'"-,2. /,.efs'ing the as-tested leak rate and adjusting for normal, off-normal, and accident 
'v conditions in the canister cavity, determine the adjusted maximum canister leak 

rate for each set of conditions. The guidance of ANSI N14.5 [A.11-2] is used to 
calculate the adjusted leak rates. 
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3. Calculate the .isotope specific leak rates by multiplying the specific activities by 
the seal leak rate for each ,condition. · · 

4. · , Determine the dose .. to the whole body, thyroid, ·lens of the ey~, skin, ·~nd other 
critical organs from inhalation and immersion exposures at the coµt?ouea area 
bo~ndary. Atmospheric dispersion fa,ct?rs. are dererminep. usi13g"R~gti1ator1 
Gmde 1.145 [ A.11 -8] and dose conversion factors are taken,.ftom EPA Gmdance 
Reports No. 11 [A.11-9] !ind No. 12 (A.ll-10]. /,,./, ~ "\, 

A.11.3.2 Specific Activities for Release . . . . . /:,(__// . . '~~ 
Specific activities for release are computed for the ,cini§ter based on SNF assem~l)~,, 
activities in Table A.11-1 and normal, off-norm~l;' ag,d1 accident release fraction~Q, ·~·, 
Table A. H-4. The specific activities are bas7d/orn,l4 SNF desjg~ basis assemblies pyy/ 
canister.and a cavity fr~e volume of 5,592,3'15 clh3

• T~e spv¢i:fic;activities for release 
are provided in Table A.il~:S: The maxim~~nutnJ:,er of,fdeFas~emblies in any 
canister. is 24 SNF assemblies; therefore, this assum)ti011 bptinds all ·of the loaded FO-
' FC- and FF-DSCs. '\,'\, (' 

/~~ ,, '·, 
A.11.3.3 Leakage Rates · ,, '' , ":-~ · · , , .• '\ · · , 

. \: V·•·•·,,..,: , ._~"'~, ~. - ' ' 
r·-~ \ ·\ -~ -- " ''-, , '-', 

A leak rate in the units ~.1Sstd·1~3t~ec corre~ponas-to:~leakotjry air at a temperature 
of 25°C from a pressure of 1 atll\.(ab,solute) Jo:ayr~ssure-0(,9.01 atm (absolute). 
Because the canister contains an atmo\sp~~ie Jhat is ptimig:i:ly helium at various 
temperatures andpress,~res, the spefified ,s,tahdard leak rate must be adjusted for the 
change in ga(~mperatuF~, and pres~ure/The design basis conditions for the canisters 
are provicleq,;n Table'8..:2a\of [A.1 L-bl, tr sing the method from ANSI N14.5 [A.11-2] 
and a)6a1$age hole length ~ssumed to D\:l tlie size of the weld length (3/16 inches), the 
hole:diameter is compllted to be 4.761 lklOi~ cm for a leakage rate of 10-5 re1-'sm 
c~3f-s~c·:·,'-. / ,-~--~ . "v/ 

""' , ... ,,.... ~,I• A'\,/---~·-·~ •' / 
'~,, ' - ",~ • . ,/"~ ,,,.<~ ......,,,,._--~-.__/"' . ' , 

Based orl'~NSI ijJ4.5, the computed leakage rates for the three operating conditions 
,..,,, •• -,.,~--. "', "' j z 

,/¥,,,. .. ,,,. ·, ,. at~e·: ............ "'\ "', ""·" ... ,. 
/ -·~ ,, ,, ·,, 

/ // • '-J'iformal coriditiohJeakage rate 
/Af ,/ ·,,. \.,,. ', ..... ':::,,. 

/ / • Off.motmal conaiti01i leakage rate 
</ < \~ \ ,, .. 
'·,,., . '·, • Accicl,ent\condition leakage rate 

'·' ~ I ' ', , '-, I I 

-,.,,,~, '"\ The isot~Pe. 7pecific !eak rates (~i ~·Ci/sec) used i? the e~~osure c~lc~lations are equal 
'·, , to the 9umber of carnsters, mult1phed by the specific act1v1ty, mult1phed by the 

' ' ' / ·. · 'leakage rate or: 
"\.. V '/ ' "' ' ,/ '",/ 

4.4914x10·6 cm3/sec 

7.5892x10-6 cm3/sec 

Q. =N·S.·L 
I I 

where: N is the number of canisters 

Si is the specific activity of nuclide i (Ci/cm3
) 
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RAI NP-A-3: 

Provide a rationale for the statement in WCS CISF SAR Appendix A.7, "Structural ~:valuation," 
p. A. 7-1; that the canister confinement boundaries are evaluated for Normal Conditforts of 
Transport (NCT) for the WCS CISF. On the basis of the rationale, also revise, as appropriate, 
the last paragraph of page A. 7- 3 on the need for performing a bounding ev91ua~on in WCS 
CISF SAR Section A.7.7, "Structural Evaluation of Canister Confinement B6unda(y under 
Normal conditions of Transport," to demonstrate that the canister confioertjent,boundaries are 
not adversely impacted by transport to the WCS CISF: . (vi/ ~ ~ 
The FO-, FC-, FF- Dry Shielded Canisters (DSCs) should all hav~1>'een certified for transport as 

'' ' ' ' .···,/ :,, ''·' part of the Model NUHOMS MP-187 transportation package,~Docket 71-9255) by meeting the, 
1 O CFR Part 71.71 requirements for Normal Conditions of/Transport. It is unclear why the~- "> 
canister confinement boundaries need to be re-evalua!~ct' fg_r/the so-call7C:J, "Normal Conditionsv 
of Transport" for transport of spent nuclear fuel to the,WG@ CISF site. Ho~ever; If the Normal 
Conditions of Transport are considered to address c~rtain· handling,)rhd transfer operations 
upon canister receipt at the site, specifics to these oper~tiohs"r.nusfb~,provided and justified in 
the SAR for their applicability. :,._," . '::. ,/ 

,, ' ' ' '·.· ,.~' 
(Note: This request applies similarly to v:ieeva!,uations proposed;,iri .A:ppendix B, Section 8.7.9, 
"Structural Evaluation of 24PT1-DSC Confinement-boundary uridJ,Nortnal Conditions of , 
Transport," Section C.7.8, "Structural Ev~lu'atiori~of 61Err: .... D,$C Confirt~rh€ht Bbtmdary under 
Normal Conditions of Transport, and Sectipn\D.7.S";'"Sti:uptu~J:-ii;;valuatibr:(of 618TH Type 1 
DSC Confinement Boundary under Norma1,cdndition·s/ofJraosport)/ · · 

This information is neededEfo c.iete~mine co~Rli~·4(t( 10 C;;-'n.24(c)(3), .72.24(d)(1) and 

(2) and 72.122(b)(1)/·/· ~ ·\ \ • ... ·\/. · · 
.· / '\' \ \ 

Response to R~YN17"A-3: ) ·• ) ···· ··· \ 

The rationale~~r {~1uating tl)e caister-cenfio_em~o;boundaries for the FO-, FC-, FF- dry 
shielded canister~ (OSCs) }or normal-com!!tion~rtransport (NCT) is to provide a method to 
ensure that canister~ arr:iv:ing,,(t the WCS CISF~fi're not adversely affected during normal 
transpor:t.-1he evaluations· are needed because the canister boundaries were not relied upon to 
verffy containineQt for .I\JQTih~e Part 71 certification of the NUHOMS® MP-187 transportation 

/6ackage(Doc.ket 7,1,-9255)<fhe~valuations are intended to show that the canisters themselves 
/ · ca'n maintain tllE\~eqtiJred co11finement boundary for storage when exposed to the loads 

./ (generated during hprr;rial transpo.v!While these evaluations are the primary method that ISP 
·\. ,proposes to verify thp,t ~/misters arriving at the WCS CISF are not adversely affected during 
'" (~ormal transport, 18~ ..•. is 'also proposing that an additional leak test be performed on every 

~n2oming canister to/endure that confinement has not been compromised. 

B~~n this ratiz~i/. ISP believes that the need to evaluate canister confinement boundaries 
for NCS{is'appfopr:iately referenced in wcs CISF SAR Section A.7.7, "Structural Evaluation of 
Canister .... Confinefnent Boundary under Normal Conditions of Transport," and this represents a 
valid methb~.t6 demonstrate that the canister confinement boundaries are not adversely 
impacted by transport to the WCS CISF. 

A similar rationale applies to the 24PT1, 61ST, and 618TH Type 1 DSCs. 
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The normal handling and transfer ope.rations upon canister receipt at the site are described in 
Section 5.1.3 of the WCS CISF SAR. 

Impact: 

No change as a result of this RAI. 

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. 7J, 
"Discussion". At the bottom of page A.7-2, the SAR states: . . /() 

/,/ 

. / /_ 
'The evaluation of the MP187 cask as a transfer cask is based on Revision 13 of 
Drawing. NUH-05-4001 (Cask Main Assembly) .and Revision 8 of f)llfH- 0'51003 (Cask 
On-Site Transfer Arrangement), as shown in Volume IV of [A. 7.;4']. ·The-currerit revision 
of NUH-05-4001.is Revision 15 as shown in Section 1.3.2 of [J(.7;;,7f Th~re are no 
significant design differences in the cask main assembly c,o~fig1:1ration beMeen)hese 

two revisions." . • .,,,/ // ~ ~-

The broadbase ·statement of the above, "[T]here· are no sigrilficafit differences in the cask mai}', 
assembly configuration between these two revisions," l!;i,ciks,Gl~rity for the,,.~etails through the"'v> 
process of incorporation by reference (IBR). The details aciH::lressed in irfaivi<:!ual revisions, 
including the design criteria on loads and load combi11atio'rts~d restilting·~hanges in structural 
performance margins, should be properly summarized in·{he t>~forJne NRC staff to evaluate 
the design differences as a basis for making a safety findirt!jJ. ./ " ( This information is needed to determirn7compl@nce with 10 CFR):}2{(c)(3}, 72.24(d)(1) and 
(2) and 72.122(b)(1). \ ~. >~~ "- '°', 

'\' ~ "-' 
Response to RAI NP-A-4: · · \\ \ ~~ .~ J 
The table below lists the changes between ~e~irio94~:f~istQi14 and Revision 14 and 
15 of Drawing NUH-05-1,001~A-q:wiew of the, cnang,~s shows that the changes do not affect 
desig_n criteria on loa~s"ancllo~ combination\ and:resu!ting changes in structural performance 
margins: /., ,,/ \ \ \ \ 

,/ : . \ :\ 
Change~,tJe\ween Revisioµ113;~nd 14 \ \changes between Revision 14 and 15 \ 

' ' / 1.,.--· --- -cjh~nges from Revision 14 Revised -Amen.dmer.it ApplicJtion No. 7 -...._ 

Changes from Ri3visi~13:/ ~:,___, /Title Block: 
". V / 

She~L.Qf 6 "' ( • Changed company name to A 

/•/Sheet~'Bjll of Maferial'(:l;lOM) Item # 33 TRANSNUCLEAR-(No other changes) 

,.Aharcienec;I wasb!=lr) revisfd ~1.~m Quantity 
// updated to"l2Q" from "12" trev1s1on 13) 

(~ 

"' " " .'-• Sheet 1-Note #\ 8 ~qded to it'eQJ,,# 32, 33, 34 
and 44 in BOM. \Note # 8 added "electroless 

~ckle plated " \ \ 
) I ·l 
. i 

'Sheet·3 of 6 / , I "' ' / , Section "1,and v.iew J/ 
• R'ev.ised't6cha'~fer and provide radius details 

at th~,bottorh 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 MPl 87 cask is a multi-purpose cask designed and evaluated as a transfer cask for 
use in loading HSMs under 10 CFRPart 7i [A.7-1] [A.7-4] and as a transportation 
cask for off.:site shipments under the provisions of 10 CFR Part 71 [A.7;.2] [A.7-7]. 
The evaluation of the MP 187 cask as a transfer cask is based on Revision/I~· of 
drawing'NlJH-05:.40o'l ·(cask Main Assembly) and ·Revision 8 ofNU1f(os_;4003 ·­
(Cask On-~ite Transfer Attangement),- llii showri in Volume IV of [p{i4( The current 
revision ofNUH--05-4001 is Revision: 15 as shown in Section 1.3d of, .7-7]. iJ'he. 
'phangfS b_etween Revisto,rzs, 13 and:14 and,/4 arid T5 ·qf Dr,~ . 4do1r·-· 
update Bill ()fMaterial;QuantitiesforsQmewashers; all kei 
6oatinf5Jor)1i~shers a .cap 'heali~,ire\l~aild a p'i~;· adds 
~tthe,bottom·end closure; and update :company · ._. 
not frnpa,cf the design or{teria rdate~ toJogds: . . !!!£I~On~_(!!1d do·"-;-'- ,, 
rpngactst7:uctura]pyrfoJm(lrtce margms:: Ther, ... · _, ereJa;e no significant design," ) 
differences in the cask main assembly configliration between tnes_e two revisions. V 

, / / -/' 

F h d .b d . Ch . 3 h \d_· .. ~,~ . . /: ii -R h S ISFSI urt ermore, as escn e m apter t e es1grf cpten~' 1or,,tue anc o eco 
envelops the design criteria for the WCS CISF ;exceptrfor~tlie site-specific seismic 
criteria, which are reconciled in Section A.7.5. The~fore; the lOCFR Part 72 
evaluations of the MP187 cas~per.(~rm,ed in [A.7-4] a~ app,licable and the current 
configuration of the MP187 cas~~-taccept~~le for use as'-~tr~~fer cask at the WCS 
CISF. \ ·· \ '"'·< '--. . ..__ ,. )'. 

\ ., ~' '-,,, ,., 
\: \. ...... ,, ""~ '~./ 

Finally, bounding ev~luations in\~e~tion A,7~731re,p~orrn~ to demonstrate that the 
confinement bou~da!1es for the F0-,,,\C;;/Ff ,.DSCs do not exceed ASME B&PV 
Subsection NB,..Article·,hJB-3200 (D<tver A.a]lowables) during normal conditions of 
transport t~Yptoyrde'Fe!!Sdl'lable assuranc(that the confinement boundary is not 

, -/ -., I ,, \ 

adverselfimpacted by\traFisport to the,WCS CISF. 

<//'(// . ,/}__ \:-·\ 

··,,, / . '~~--::/ --·v, -- .,.,--- .. - ;' .,, I' ,i',r ...._____ / 

',; ,, / -----J " ,/ 
~ \,,, 

"'-,; '"-,. ';~"-., , '>,, 
"'') 'v 
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SAR Appendix B, "Standardized Advanced NU HOMS® System" 

RAI NP-8-1: 

Revise the following statement in WCS CISF SAR Section 8.3.3.3', "Seismic oe'9~> 

"This system was designed for very high seismic regions, such as u,{:Ztcoast, and as 
such the design basis earthquake shown in Figures 2.2-1 and 2.,2::2 gfr~f~rence [8.3-1] 
for the AHSM easily envelops the enveloping acceleration re~po11s/ spectra ~Mhe 
concrete pad base and HSM tenter of gravity obtained by).he\WCS CISF S'oi~-stru~ture 
interaction (SSI) analysis at all frequencies as demonsttated)in Sedions 8.7.5,anci''B.7:8. 
Duerto the very low accelerations, the ties between the{individual modules· and the shear 

. keys us~d ~() tra'nsfervertical motions are notr~~~r~~,,9t'the WC~ CISF.". •. ' : ' "'") 

The NRC staff notes _that the AHSM arrays evaluate9,in WCS CISF Sft-R Section 7.6A are 
markedly different_fr~m those evaluated in the AHSM'~A'R. For th7/pr~yi6usly approved . 

. AHSM, the-analysis 1s performed for an assembly of thre(tAP1S~mo9ules. For the analyzed 
assembly,· the adjacent modules are tied to each other with,mo'aule;fo-module ties to prevent 
out-of-phase tipping and module-to-module separation. The '~rnalyiis indicates that, for the high 
seismic region, the AHSM row assembly,will,n.eed 10 feet of space .iu-qund all sides to 
accommodate slidin_g and_ to facilitat~ r~t~ie(~llty-0\~ 24PT1-o"S~. F0,e, the AHSMs at the 
WCS CISF, where ties between the 1nd1v~du~I mG.qules ar:id shear keys are,>removed, the FSAR 
approved· AHSMs (Docket No. 72-1029) are r~conf1gmed. As'su9b_, the'·seismic stability 
description for the AHSM must be revised \on~idering,the,site:_specifi9 analysis results 
presented in SAR Section 7.6.4, "Soil Structural\'.;>efac;tion of tfie,~.8HOMS NIT Storage Pad." 

This information is ne,~d~~mine com)llance/~th 10 CFR 72.24(c)(3), 72.24(d)(1) and 
(2) and 72.122(b~9W,?,:,/ ) ) - \. \\ 

Response to .RAl,NP-8-1: / / \ \ 
z ,, / t------ \ ) . 

"..: '', _/ /- .. ' --- / 
The statement in. Wb~ Cl~P SAR-Section 8.3.3~;has been revised to clarify that advanced 
horizontal storage'module (AHSM) row assemblies of greater than three modules side-by-side, 
and irJ.cludiQg configbr:ations' with modules back-to-back with this row, are bounded by the 
corif1guration 'in,-the ev~·1uati6r,i in the AHSM FSAR. Section 8.3.3.3 is also revised to remove the 

/s'e,9,teffcestatiDg:·"o,ue to''tt),~ V'ery low accelerations, the ties between the individual modules 
/ 5rnd the shear keys u~ed to transfer vertical motions are not required at the WCS CISF." </ (Therefore, the AH~M a\ssembly,~o~figuration and seismic accelerations as evaluated in the 

"'-~HSM FSAR remailil bdµnding for the configuration and accelerations evaluated in WCS CISF • 
""S(R Section 7.6.4. )' ) 

lm~cf: / ,/ ,, ~ L , 
SA~'Section 8.3.3.r{has been revised as described in the response. 

~// 
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B.3.3 Design Criteria for Environmental Conditions and Natural Phenomena 

B.3.3.1 Tornado Wind and Tornado Missiles 

The design basis tornado wind and tornado missiles for the Standardized~anced 
NUHOMS® Horizontal Modular Storage System AHSM ~re pro~i~d/in/.S,ction 2.2.1 
of reference [B.3-1] and for the NUHOMS®-MP187 cask m Sect10113.2.l of Volume 1 
ofreference [B.3-2]. The Standardi~ed Advanced NUH?MS,;'t:~,izqi1t~Modular 
Storage System components are designed and conservatlveLy ~valua~d.:for·t~e most 
severe tornado and missiles anywhere within the United .. Stbteif(Regionl~asi·deflned in 

NRC Regul~tory ?uide 1.76 [B.3-9]) while the W•C··.· ... ~~~j i; in Region 11)1~;·· .. ~. 
severe locat10n with respect to tornado and torn£t~1s,sfles. . ~j 
Tue AHSM protects the DSC from adverse erwiri)Ltal effects and is the principal) 
structure exposed to tornado wind and mis~J~ lb!ds. Furth9nfo~, all components of 
the AHSM (regardless of their safety classifiqatjcm) are desi@ed to withstand 
tornadoes and tornado-based missiles. The MP·l87'ca_§l6profects the DSC during 
transit to the Storage Pad from adverse environm)ritafe'ff6cts such as tornado winds 
and missiles. /~ ,.: ·~ 

B.3.3.2 Water Level (Flood) Design \ f~~l':';,-.~. . 
The 24PT1 DSCs and AHSMs aiz~ ~~signed }0ry1;1~~~l0J).mg aes1gn basis flood, 
postulated to result from natural phenomena,as,.specifie<:Lb~710 CFR 72.122(b ). The 
system is ev,~te~:~0~. a flood hei~~t.~f,,f~et with a ~er velocity of 15 fps. 

The DSCsif~;~)ti~) an extern\t~hJdrostatic pressure equivalent to the 50 feet 
~ea~3~;1fr. The_AHSM is evaluated fo~\the effects of a water current of 15 fps 
1mp1pgJrtg on the s1d~/o:dasubmerged \HSM. For the flood case that submerges the 
AHSM~t1i~ .. insid~gft\je~S:tv,i::rifl.,~i:t.RidlY fill with water through the AHSM vents. 

'"",; ~ /~. r--- ~z ' 
As documented iJ:l,,Sections 2.4.2.2 ana 3.2.2, the WCS CISF is not in a floodplain and 

/,-~~.~ ... !:~ve the~~0
0

D .. ~.'.~e Maximum Flood elevation and, therefore, will remain dry in the 
/ ,,,~e~fW o.( a flood\ ..... '.", / . / "" .; ~ ~.. '>, 

/. ,,~·B.3.3.3 Seismfo·'file.sign "". ",, . 
/.~; -': \i '\ V 

The seisrdfo criteria for the Standardized Advanced NUHOMS® Horizontal Modular 
Storage S~st~fu AHSM are provided in Section 2.2.3 ofreference [B.3-1]. This 
system '-:Js,d6signed for very high seismic regions, such as the west coast, and as such 

, the de~ign B'sis earthquake shown in Figures 2.2-1 and 2.2-2 ofreference [B.3-1] for 
th~MSN1 easily envelops the enveloping acceleration response spectra at the 

.. concrefu pad base and HSM center of gravity obtained by the WCS CISF soil-structure 
i'niefuction (SSI) analysis at all frequencies as demonstrated in Sections B.7.5 and 
~j4~·se~t1q!l !'!: :?.1:ofr~Je,reru:tflu.:fJ ir(4tiqt~~; .{ippf1{gk~c!fin~p~l/.:in

1
orJ~lei 

ro~!Jl_Qd7tl~ sepatation iJ ?1egflgfb!e, l1l~en,t~e LU{SM,row ~f~?mbl)! co~si~ts_of ~ 
minimum ofthree. modules}11ae~by-s1de .with ~hreldwal/s; configurations w1(h 
~a<Jl~on61 mddules .'o/ick-/t</-baik w_'iiltthzs :raw'1;,erria}n bpuni/ed b)!; 'th1s ·a~@~sjaj 
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RAI NP-8-2: 

Revise the following statement on WCS CISF SAR page 8.7-3, Section B.7.1, "D/iscussion" and 
make conforming changes to WCS CISF SAR Section B.7.8 ) 

''The cask stability evaluations in [B.7-4] use the hypothetical case o.J:t.~~ as a 

storage component, and hence in the vertical configuration, as. ·b· ... •.··o.· unding t~ .•.. e h hoorriizontal 
configuration in the transfer mode." 6A ~~ 

The MP-187 in the transfer mode remains horizontal in the transfe\ traile{ As su~the. cask 
stability and missile penetration evaluation of Section B.7.8 evalefatibn is the only ev~lwatidn~hat 
needs to be performed for the MP-187 transfer operation. The'w9fl{, "alternate," of the ~~tion"'- .. 
title, which also appears throughout, should be removed f,i:0fu Section B.7.8, "Alternate Cas~f '\. 
Stability and Missile Penetration Evaluation of the MP18? ca(k On-Site i:ransfer Configuratioi:i:) 

/.·. / / .. ····> 'v /.. / /. 
This information is needed to determine compliance ~ith ~'0{FR : .. 2r24(p)'(3), 72.24(d)(1) and 
(2) and 72.122(b)(1). · v<:·. 
Response to RAI NP-8-2: · · "" 

beenrevisedtoread: \ ~~ · ··. 

"The cask stability evaluations in [B. 7 ~\J consider tbe~P18Y~cask in the transfer 
horizontal configuratio.n, the only coflfig~rat.io6' for1he MPt&Jkask." 

·\\// 
The word "alternate" ha~oved from Sectfoms B.7.3 and B.7.8. 

Impact: /v ):') \\ 
The SAR Seetionsz7 .1, 8/3, aod-8:7..,SJ:iave been/revised as described in the response. 

~/" ·-V 

·~ 
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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 tc;>~the WCS 
CISF utilizing the NUHOMS®-MP187 Transportation Cask. The canist/rs atld the 

® / / 
AHSM are Standardi~ed Advanced N~OMS System compone1;ts/fc~}?fi~ sto~age of 
SNF under NRC Certificate of Compliance No. 1029 [B.7-6] an9,are d~scnbed·m 
Chapter 1 of [B.7-1]. The MP187 transportation cask is licen.;e~ 151ae~~.:. C. 
Certificate of Compliance (CoC) No. 9255 [B.7-3]. . <~// ~\ 

At the WCS CISF, the canisters will be stored inside /rnfu,)y fabricated AHSMs~ ... J 

utilizing the MP187 cask for on-site transfer operati6ns.Yfhe MP187 cask is ~ultl' 
purp~se c~sk licensed as an on-site transfer cask,[~-J,2] under 10 CPR Part 72 ~<z ·"\ 
described m [B.7-4]. . .. / /' /."·.. '\/ 

/ y / ·~, 

As d_escribed in [B.7-~] the canister and th~~~M ~tili3,e:t4~.efs197 transfer cask for 
on-site transfer operations. The OS197 transferc~sl<'1.vhcepsed under CoC No. 1004 
and is described in the Standardized NUHOMS®~S~[B.7-7]. This appendix 
reconciles the design basis anaJys~ of the 24PT1 DSC in\the OS197 transfer cask 
(that will not be used at the ~C~Cl:S'R)~ustify use dKthe"MPl 87 cask for transfer 

of the 24PT1 DSC at the wcs.~~~F~~~~--:··->---"'-- V 
The d~sig~ basis seismic criter~\f~'{he caijsle\:,and AHS">significantly_exceed the 
seismic cntena for the WCS CIS~ (set F;gur~-B.7~':"H@ce, no reconcihat1on for 
seismic loads fortlfe-oa~ister and AHSM l)e{d to be performed in this appendix. 

/ 1 ., • \ \ < 
The qualifi~hti-G~iie MP187 cask\or use as the on-site tr~nsfer cask at WCS CISF 

/ ·. / \. ) \ \ ~~·-~--~-~"'! 
is based op.,~esign fuas\s ~}llysisas~ docmmente9J.~JB. 7-4] .JTh¢ GCT.S,~ ~fjfbj_Jj!XJ 
~Y · sfn.[BJ:::.4 sider [hf! 1',t,l? ask.in_.the transft,;}J:fJ_rizontgl 
t<Z~ _'_J Q~~ifi!!. 1g'll,gait,@}'lpl9L __ ~_MP 1§]_ ca~lir 

Finally)t,~~~~ie:luat::~~~ B.7.9 is performed to demonstrate that the 
/--··-co~~e1:1erlt'1?011~~~ries for the 24PTI-DSC does not exce_ed ASME B&P:'. 

/' ·· ~~sect1?n NB·~19l~ NB-3200 (Level A allowables) durmg normal con?1t1ons of 
/: transp~i,:t: t~prov1tlx_ reas~nable assurance that the confinement boundary 1s not 

,./; ·· adverselt, IIT\Pacted by;Jansport to the W CS CISF. 

' ' \ .\ 
"'. ) ,I 

~.-... _/;,Y ~-~/ 
~/ 
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B.7.3 Structural Evaluation ofMP187 Transfer Cask with Canister (Transfer Configuration 
atWCS CISF) 

This section reconciles the use of the MP187 cask for transfer of the canister at the 
WCS CISF. This section also evaluates the 24PT1 DSC as a payload iniheMP187 
cask. //. / 

/ L'L/ 
B. 7.3.1 Evaluation of MP! 87 Cask Loaded with a Canister ///"".. ~ 

The 10 CFR Part 71 evaluation of the canister in the MPJ s(~c;£k is c~atneo,~ 
Appendix A of the NUHOMS®-MPl 87 Multi-Purposflfi"ansportation Package Safety 
Analysis Report (SAR) [B.7-5]. This section presents tqe{valuation of the cah~tei'in 

r. , , ' 
the MP 18~ cas~ for trans~er operations under 1 }G{E~Part 72. As in the_ I~ CFR B~ >~ 
71 evaluations m Appendix A of [B.7-5], the/eva:!yatron present~~ herem rs based onJ 
the design similarities between the FO- and·'FC-~SCs and ~'~€,24PT1 DSC. 

As shown in Table A2.l-1 of [B.7-5], repr~c~dlier$adl5(B.7-1, the 24PTI DSC 
in [B.7-1] is the same as the FO DSC in [B.7-4J)xcept thit the 24PT1 DSC has a 
modified spacer disc spacing an.d support rod configuration. Sections A2.6.11.A and 
A2.6.1 l.B of [B.7-5] address(clih~s'e,di_[ferences and cibQcl'.frcled that the FO- and FC-

DSCs configuration bounds th\,~~~~c~~~~=~iorl':-. .. 0 
Ta~le A2.2-1 of [B.7-?J, reprodafe~.?ere a~ra~l(!l'-:7..'.2:,".s]Jows that the 24PT1 DSC 
weight, center of gravity (cg) and\wei.ght moment of·me~a/(MOI) are bounded by 
those of the ~~tf~-,~~~d FF-_DS\s-~(~li~n in this table, the 24PTI _DSC w~ight 
(78,400 lb~,1s.'~tw~nJ~ weight of th~1heav1est_ DSC (t?e FC- DSC with a we_rght of 
81,120 lbs) artd the hghtesf DSC (the'fF:\DSC with a weight of 74,900 lbs). This 
ensu:9{t~~fthe effect ~f,Jlie lighter cahis.t.~r (increasing g-loads during postulated 
dr~}a~d a heavier ca:h17~gher strdsse~\for non-drop loading conditions) envelop · 
the 24PT-l. DSC. / ~ ....,___ __ 

7
\,, 

~ "-.,, / /~--:.-.__/ . 

The total'-~eightpf the loaded MP187 cask (on-site transfer configuration) ranges 
~',..,from,~39,7~0~!b,f(~ith FC-DSC)_to 233,500 lbs (with FF- DSC). This range boun~s 

,/ ~th~ tota:1>.we1glit~f2g~,200 lbs (with 24PTI DSC). Thus, the MP187 cask loaded with 
/,)/ a FO\ancl'{C-Dsq cdnpguration bounds the MP187 loaded with a 24PT1 DSC 

./t' " configui;atid\ [B.7-5;<&,Ble A2.2-2]. 

~' Section ~7.S~resents a~evaluation of the MP187 cask in the transfer configuration at 
"' the WCS <CISF. 

, I ' ') . 

Base·i··{n the_evaluation above, the structural evaluat~on of the MP187 cask . 
clq9uw5,nfed m [B.7-4] for the MP187 cask loaded with the FO- and FC- DSCs rs 
~eable to the MP187 cask loaded with a 24PT DSC. 
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B.7.8 Dask Stability and Missile Penetration Evaluation of the MP187 Cask (On-Site 
Transfer Configuration) 

This section presents B structural evaluation of the MP 187 cask for tornado, seismic, 
and missile impact loads. The evaluation encompasses stability, stress1,~~is:,ile 
penetration effects, as applicable. / / 

The following evaluation considers the MP187 cask loaded ';'.)41;.;,~,FC-, FF­
DSC. The MP187 cask with 24PT1 DSC configuration is bounsfea b),th~187 
cask with an FO-, FC-, or FF-DSC (Section B.7.3). ,A.. <y.,/ ~•> ""~ 

/ ··, ~. 
B.7.8.1 Assumptions // // ""'-

/ / ~ ' 
I. The gust factor, G, value for wind loadin_g-'&f m·85 is taken }tom Section 6.5 .8. l\o/ 

ASCE 7-05 standard [B.7-8]. ( · ( . /. · ·) 

~· "" / ./ 2. The stability calculations use a weight of th~ M:P~ 8? ca,sl<. with transfer skid and 
transfer trailer of We 270 kips. Per Table B';-.7,:6, 11\~Yfuinimum weight of the 
loaded cask for the analyz~ configurations is 22L98,kips. The weight for the 
MP187 cask transfer tr~~er !s'4(Urj!:_s, a~d for the't~?~fer skid is .21. kips. 
Therefore, the total we1gqt o{'tmt. cask,w1th transfer traJlei'and skid 1s expected to 
be at mi~imum 22I.98+40t2\~ !82..,Q~ips:-:!~.s, as~~~g a minimum weight 
of 270 kips to calculate the J:Ies .. 1s. t.mg m.~Jllentts con. s. e~. at1ve. 

\ \' / /'-.,_ / 
3. The MP 19Aran~~ trailer leA~~}vwiith;and hei~imension~ are 264 inches, 

10.5 feer·and 42 mches, respectrv:el);'./The length, width, and height of the transfer 
skid atfeJ86inclles;;·f0.5 feet, atlg" 15, inches, respectively (refer to Figure B.7-3). 
The.{e)iimensions 'ar~Jepresentative d.· •. ·imensions for NUHOMS® Systems' 

fra~~fer equipment.z_ ; . \) 

B 8 ~.,l.>,,..P'' ./, ~'7 
.7 . .2 Materm ro~1es /-~ / 

~<'' :/ __ , 
-c--M·a.Jerial pt0perti.~s of the cask outer shell, top cover plate, and ram access cover plate 
__ c.:_at· 400,~ are ta~erl'{,om [B. 7-5]. The material properties for the analyzed components 

~

..... ~·sumrhar.ized in:(able B.7-7. 
/. "'2· \ V 

1/:,: B. 7 .8.3 Design 6tit~r.,!a · 

.~.· F~r stabilily.·· a~~lyses, the permis.~ible ~ngle of rotation .is consi~ered to be equal to one 
\:_ ··~ third ofthf,Qr1t1cal angle of rotat1on-1.e. the angle of tilt at which the center of 

~ gravity/6ftile configuration is directly over the configuration's edge (tip-over angle) . 

. ·'~ /·'/ 
S~~allowables are based on ASME Code, Section III, Division 1, Appendix F: 
[~)-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]. 
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RAI NP-B-3: 

Provide additional information for the WCS CISF SAR Section B. 7.4, "Structural An9!ysis of 
AHSM with a Canister," seismic reconciliation analysis of the AHSM configured for'WCSS CISF. 

/ / 

As a further clarification, also revise the last paragraph on page B.7-7, which ~Ja'te~/'[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 stre/.r:ialy~r.esults in 
UFSAR, Revision 6. The 1.5 g horizontal and 1.0 g vertical peak groun'd·a6celerations~sed are 
significantly higher than those of SAR Section 7.6.4, "Soil Structur:al lntefraction of th~ NblHOMS 
NTS Storage Pad," which considers the design changes of rerT]G\/i'}Q the module-to-module ties 
and shear keys from the analyzed AHSM configuration. As suth)ne IBR stress results'm~st 
clearly be delineated to address both the loading conditionefancl corresponding structural · · · .. 
margins of safety for the AHSM storage system comp~ne'n'/ /". / ~ / 2 
This information is needed to determine compliance ~ithJ0~FR. 7 /2&4{p)(3), 72.24(d)(1) and 

(2) and 72.122(b)(2)(i). ·. ~:'V )./ 
Response to RAI NP-B-3: · · · \ 

/~ ·.~ 
The incorporated by reference (IBR) evaluation of-the advanced horizontal storage module 
(AHSM) uses the component design ba~is 1tre-ss~~is~ults in the f\HSM UFSAR, 
Revision 6. The 1.5 g horizontal and 1.0 g v~~ical peak._g(OUf1d-azcele?ati6ns used are 
significantly higher than those of the wcs'c1SF SAR/.'.SeGtimiJ.fr.4~~oil Structural Interaction 
of the NU HOMS NTS Storage Pad." Hence\de\ign ... of thl AHSl\:ll~witti a canister has significant 
margin and no reconciliation-:to,':s~ismic load~ n~e'do/t6 be performed for these components in 
this configuration. SAR~ection 7.6~t does notfonsider the design change of removing the 
module-to-module tie"s arid she)r\ keys from the,an~lyzed AHSM configuration; refer to the 
response to RA~NP,.:s(1 whereinJth~statement '\Ou~\to the very low accelerations, the ties 
between the individQal module~and the shear ke~f used to transfer vertical motions are not 
required at ttfu VV6s CISF" has be~nremoved. As dis'cussed in WCS CISF SAR Section 7.6.4.3 
and shown in Figur~3}tfirough-7-35., Secti~~6.4 considers a simplified, lumped-mass 
model of an AHSf\11,\:owass~ly, for whichrnodule-to-module ties and shear keys are below 
the le.vel-oLdetail necessary for the analysis. As such, the structural margins of safety for the 
AHSM stora~s.ystem bbm~0nents are adequately delineated in the IBR evaluation to Section 

/i§.7Aotthe'WCS"8.ISF SA~: ~f:t~ loading conditions are adequately delineated in the IBR 
efaluation to Sectio~),B.7.5. Additi0nally, no revision is required for the last paragraph on page 

/B.7-7, which stat~~ "[T~he stre'ss,}10alification for AHSM ties and concrete keys is provided in 
~bl.e 3.3-21 of [8)7\..1])." as the design function of these compo~ents is retained. 

Impact: ·: 
.~ ' ' . 

No ~angve as a .F9Sl.llt of this RAI. 
. ·. / 

·.// 
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SAR Appendix C, "Standardized NUHOMS®-61BT System" 

RAI NP-C-1: /2 
Replace the acronym "PWR" to read "BWR" in WCS CISF SAR Section C.3.4 . .¢:b; noting that 
the NUHOMS-61 BT1 storage system is designed for storing the BWR FAY"'" ~ 

This information is needed to determine compliance with 10 CFR 72J4(d)(3)1'n(72)24·. ( d)( 1) 
and (2). ,/ "~- · 

ResponsetoRAINP·C-1: /7 ~·· ;.·." 
The typos in Sections C.3.4.2 and D.3.4.2 of the WCS CJSF'SAR have been corrected to · .. · · ; . 
replace the.acronym "PWR" "'"'.ith "BWR," a~ the NUH9~$,761 BT_ and ~ld,~OMS®-61 BTH . 
Type 1 canisters are both designed for storing BWR ·fueCa~embhe/'.n~WR fuel assemblies. 

Impact: ~v/ 
SAR Sections C.3.4.2 and D.3.4.2 revised as descA~sponse. 

Page 70 of 109 



WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim 

C.3.4.1 

C.3.4 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]. //: / 

General 
//(i , 

/+ 
/ .·~ 

The NUHOMS®-6IBT System is designed for safe confinewfu~.d11rihg,~y,~torage of 
SF As. The components, structures, and equipment that art~/~signed to 1issut~that this 
safety obje~tive is met are sum1:1arized i~ Table C.3-2.,Thf key elemen~s ~f~~""­
NUHOMS -61BT System and its operation at the )Vt.~CISF that reqmre speeu1l ~. 
design consideration are: /'' / 1/ ~~ 

1. Minimizing the contamination of the Ds.'6~:6erior. /,('/':> -
\. . ', / 

"-:'- /// . .. 
2. The double closure seal welds on the DSG.~he1:l~bf1!).·a pressure retammg 

confinement boundary and to maintain a helium atfl!osphere. 
~ ".._ 

3. Minimizing personnel ra~i,n,e?f~?.:re during r>~ti:ansfer operations. 

4. Design of the cask and oSf f~Sl\l~e<l·ac~~nts. "0 
\\ ) . "·-

5. Design of the HSM passive ventilation,sy~lem:for eff~tive decay heat removal to 

ensure th~,,~~grJ!~-of the fuil\l~~,91~,/ ~J 

/, / \ \ \ .\ 
6. D. e.si.gi:r:~t;tlreDS( b'asket assembly.\/o ensure subcriticality. 'NP-C-21 

/a/ ) J \ \ 

C.3.4.2 Structur~l/ / / \) 

!'1.~(t"c111.aI deji/~filitlie'Ds~ :ire presented in Section§ fijc5.j,')aJj,; I 
ig_nrj K.2.~2:@Vlie ;standardized-NillIOMS® Horiz?ntal Modular_ Storage Sys!em 

__ Safety Anatys1s Report" [C.3-1]. The DSCs are designed to store mtact and failed 
,,,/;~-Jl~-rfs.wit\pi'w~thout channe~s. !~e fuel clad~i~g.integri~y is assur~d by limiting 

// ,,.:',._.r:. fuel clatldmg temperature and mamtammg a nonox1d1zmg environment m the DSC 
/ ·7 cavity: .. · '\."' "' 1',, 

/RA'1 NP-c-1 "\. \ "v7 <"' .:_-~. . . The princi,p .. a. ~design criteria for the MP197HB cask are presented in Section 3.2.5.3 of 
'\. the ''NUHOM1S®-MPI97 Transportation Package Safety Analysis Report" [C.3-10]. 

,~. ~ ~e easy\ .~signed to transfer the loaded DSCs to the HSM. 

C.3~4~~ -~h/nfay . 
~~~~ 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 s) 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 (APf) 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 / 

/ 
/ . 

The NUHOMS®-61BTH Type 1 System is designed for safoi;nfi~~ent during dry 
storage of SF As. The components, structures, and equipm(~tliat are clesig~d to 
assure that this safety objective is met are summarized,iWable D.3-2. ThJkey'\.·~ 
elements of the NUHOMS®-61BTH Type 1 Syste11Jind,,i:'fu operation at the WG.S ",, 
CISF that require special design consideration ~re(/ "'-,; '"'-\ 

1. Minimizing the contamination of the DSbe£erior. /';> V· 
~ .. ~ / ./ 

2. The double closure seal welds on the DS() .. ~hell~6rn:i/a pressure retaining 
confinement boundary and to maintain a hefiu!Il ~tri1p§phere. 

'" . ."' 
3. Minimizing personnel ra\i~~..'.'~e durin~b~~~er operations. 

4. Design of the cask and DSf for post],!Jate?I·ac~nts. "'·,.) 
\ \ ') ,> •• , .• ..___ 'if 

5. Design of the HSM passive ~entilation/sys,terrrfor effective decay heat removal to 
ensure the integrit. y of the fu~l\cl~d.difig:./ ~/ L -, V '/ 

6. Design .. 

7
of'th~Ds¢ b'asket asseiii:bly(f~ ensure subcriticality. 

/.' )'' 1 \\ 
D.3.4.2 Struct((V . ) \ \ 

Th~~neqza1 desjgi{ ';J~f~DS(;,\).re presented in Section T.2.5 of the 
"Standar~12eq_,NlJ!:l('.)MS HorrzontakModular Storage System Safety Analysis 
Report" [B .. ~-1].(The DSCs are designed to store intact and failed ~w'RlFAs with or 

h
~~~h0Izt chaifnels>,The fuel cladding integrity is assured by limiting fuel cladding 
,..,,-temperature an'a,maihtaining a nonoxidizing environment in the DSC cavity. 
. . ' "' ' 

/ ,/.(/ The :~~;~~l desi~'ct,~lria for the MP197HB cask are presented in Section 3.2.5.3 of 
, . . the "NUHpMS® -MP197 Transportation Package Safety Analysis Report" [D.3-10]. 
· "'-~ The cask is ddsigned to transfer the loaded DSCs to the HSM. . 

' :: :'', / j 
D.},4,, Thermal- / 

/ ;( 
he'H~lv:1 relies on natural convection through the air space in the HSM to cool the 
SCrThis passive convective ventilation system is driven by the pressure difference 

du{to the stack effect (LiPs) 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 (LiPf) at the design air inlet and outlet temperatures. 
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RAI NP-C-2: 

Confirm that the IBR citation, "Section K.2.3.2," is accurately identified in WCS CIS~~AR 
Section C.3.4.2, "Structural," for presenting the principal design criteria for evaluating the DSC 
confinement structural performance. If it is not the correct citation, please pr.avid' .. / a propriate 
IBR citation(s) to facilitate the staff review of the principal design criteria. / \ 

Section K.2.3.2 of the Standardized NU HOMS FSAR appears to address t~e"eonfinement 
barrier leak testing only and there is no discussion regarding the confir,ernent bdund~ 

structural design criteria. /l'~v ~ . .. 
This information is needed to determine compliance with 1 O PF!y72.24(c)(3) and 72.24(d, (1) 
and (2). / / 

/.J , / /'> 
Response to RAI NP-C-2: <' /__1!__~,_ 
As noted in the RAI the citation provided in SAR Section~~2 jn inC;.;;plete only stating that 
the NUHOMS®-61 BT DSC provides a leak-tight confinement S1\R/S~ction C.3.4.2 has been 
up?at~d to include refer~nces _to ~ection ~.2.2.5.1, "N_UHOMS<61,~T _DSC Structure Design 
Cntena and K.3.1.2 Design Cntena." Sectlor:t~3.1.2 includes subseG:t1ons, K.3.1.2.1, "DSC 
Confinem~nt Bound~ry and K.3.1.2.3 JX$M~"'C:~cle~E~eption for tlie,_6fB{ DSC," providing 
complete 1ncorporat1on by reference (IB~) c1tat10ns for,the~ confinement structural 
performance. \, \ ~ . ~ V 

Impact: . . . \V~ 
SAR Section C.3.4.~)~~sed as desc~ribe···d in the response. 

/' './ ' 

/ / 
/ // ' 
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C.3.4 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]. ,,/ ·) 

// C.3.4.1 General / : ( _ 
/ ' .. 

® //~ /'· "' The NUHOMS -61BT System is designed for safe confine91en!,,clurihg, dry,storage of 
SF As. The components, structures, and equipment that an(#signed to assuie,that this 
safety objective is met are summarized in Table C.3-2./I'he key elements df'{he"'~ 
NUHOMS®-61BT System and its operation at the )VC&,-CISF that require specdal "'-
design consideration are: / .. // "', :"' / / 'v) 
I. Minimizing the contamination of the DSC ~iterior. ///'> 

"" :'"' 2. The double closure seal welds on. the_ DS6'~~el·k~f6~,{pressure retaining 
confinement boundary and to mamtam a helrnm atmosphere. 

3 M . · · · 1 d··"· d · ~n·s~c·< c · . mimizmg personne ra iatibn-exposure urmg ' tr-ans.ier operations. 

. \,: \'-_"~'-"" . "'Z >> 
4. Design of the cask and DSf fQ\ pdstµ~a~~~~:_~s. '\_, 

5. Design of the HSM passive \ertbilation...fy" stern:{or effective decay heat removal to 
\ \ /'/ ~'../ 

ensure the !!}.t~fil,1<' of the fuel,~la?fifu/.·· g/ 
/ ' \ . . 

6. D. esign/~ttheDSC basket asseriibly( .. t .. o· ensure subcriticality. 'NP-C-21 
/ ~/ )· ) \ ~ C.3.4.2 Str<t°'.'t . . . .le~ i) . . . . -. _ , 

The pnrtci12al design cntena for Jhe DSGs are presented m Sections K.2.2.5. l;.K3.l.2,' 
~iii i:2{2;·0f/lfu)sf;~ize·d--NUHOMS® Horiz?ntal Modular~ Storag~ Sys!em . 

__ Safety Analysis ~eport" [C.3-1]. The DSCs are designed to store mtact and failed 
//~ · rff'WR,f As ;itl{o~without channels. The fuel cladding integrity is assured by limiting 

· / :.: ,,::;;,- ruel cladding t~inpeiature and maintaining a nonoxidizing environment in the DSC 

/./' / ~ cavity"'\ '-\... "'" '··\ 
/ RJ\l NP-C-1 \ \ v 

~. 

The prin. c.iJJ.al\design criteria for the MPI97HB cask are presented in Section 3.2.5.3 of 
the ''NUHbMis®-MPI97 Transportation Package Safety Analysis Report" [C.3-10]. 
The cask i~'\d¢signed to transfer the loaded DSCs to the HSM. " / .; 

C.3.43 "Thermal:/ 

~y~~ 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 (LiPs) 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 (LiPr) 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 (JBR) use of 
the two FSARs (Rancho Seco, Revision 4 and TN Document NUH-003, RevisionA~)to 
evaluate the MP197HB drop accident, provide an IBR list of the SAR sections~1s'Ubsections, and 
paragraphs for identifying the specific analysis attributes and results to facilitate tl:r~ staff safety 
review. In addition to Section C.7.7.3.1, "Loads," the list should also cover.('~s a~p,ropriate, other 
subject areas, including Section C.7.7.3.2, "Finite Element Analysis M9cl~ls;YSection~C.7 .. 7.3.3, 
"Boundary Conditions," and Section C.7.7.3.4, "Stress Analysis Methodolagy." "-~ 'V , 

/" ., . 
The proposed use of the two previously approved SARs cover~-'.multiple transfer casR'((lOd~ls, 
including MP 187, OS187, OS197, OS197L, and OS197H. l!)s ~clear how the DSC 61BT ,Was 
evaluated against the previously approved transfer cask model(s). A detailed I BR list of ~ .· ~ 
information is needed to facilitate the staff review of th~MP ;1·97HB for transfer operation dropy7 

accidents. \ \_ ~) 

(2) and 72.122(b)(1). . · ( , , 
This information is needed to determine comp.liance. witli,.~10 0~4'2.24'(c)(3), 72.24(d)(1) and 

Response to R~I NP-C-3: <~- ~ ~ 
WCS CISF Section C.7.7.3.1 uses the two f\SARs (Ran~bo Seco, Rev,!s109:4, Reference 
[C.7-12], and TN Document NUH-003, R~yisi'?n 1~Referenqe{C.7-13])"5olely to justify that 75g 
load magnitude remains bounding for the f\4P1"~7HB caik,,.<::lesign 'ln'the cask accident drop 
evaluations. The conclusion that 75g static ·1oad'{eJ1:1ail),S''highlyc0n~(rvative for the MP197HB 
design is derived only frq':'rtne-~co~parison_ df;:key design parameters of the MP197HB cask and 
casks already approvedfor .... that load magnitude\. / 

;/- \ \ ~ 
These two IBRs afe~dt used to evalLate MP197'HB drop accidents. The boundary conditions, 
finite element rrfug~I. stress anal~sis' methodolog~\~n\i stress criteria presented in these two 
~BRs sh?uld_ h~ ~"e con~iderec;{as ~-b-asis-for_t~j;r1;97HB design approval_. The Section C.7.7 
information 1s ba~e}~{(t1re1(o9,,Refer:eo~I2_l (E!:Jelosure 1) performed specifically for 61 BT 
DSC and MP197H~ c~ski(stem transfer operations in WCS facility. 

Wt>SGISESAR~e~A,C. 7\~ reconciles MP197HB and OS197 cask designs and reviews the 
A)eometricpar~met~rs oftheMR,:!97HB and OS197 casks that may affect the 61 BT DSC 

/ ytfuctural analyses: ~ferericE;i [1]'r~conciles the design differences. The major design · (f arameters are: ~sk cavity in~et,Eliameter, cask rail locations, cask rail width, and cask rail 
thickness. Transport an'd transfer of the 61 BT DSC in the MP197HB cask requires the use of a 

\ ' ,1 

sleeve installed inside tije MP197HB cask. Section C.7.5 compares the interface dimensions for 
th'e,MP197HB cask With/an internal spacer sleeve and for the OS197 transfer cask and 
i::letertnines that the1 /~ identical. 

ln~s~enc~r,ss analyses of the 618T DSC transferred in the OS197 cask, documented 
in Refe're~ce'[C . .?-13] Appendix K, remain applicable for 61 BT DSC when it is transferred in 
MP197HB c,esk. Specific IBR information to individual Appendix K sections is provided in WCS 
CISF SAR Section 7.7. 
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References: 

1. TN Calculation WCS01-0201, "NUHOMS® MP197HB Cask Structural Qualification for 
Accident Conditions." 

Impact: 

. SAR Table C.7-9 has been revised as described in the response. 
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Table C.7-9 
MP197HB, MP187 and PSi97i Casks - Comparison of Basic Design 

Parameter 

/·· . / 

Parameter MP197HB Cask MP187 Cask /OS197 Cask 
/ / 

Outer Shell Thickness (in) 2.75 2.49. 

Inner Shell Thickness (in) 1.25 1.25 

Bottom End Closure Thickness (in) 6.50 8.o( 
Top Lid Thickness (in) 4.50 

Lead Gamma Shield Thickness (in) 3.00 · /loo 
f 

Cask Body Outer Diameter (in) 84.50 83.50 /',. 
79.12 ~; 1 

Cask Cavity Diameter (in) 70.50 68.oo/r 
A 

68.00 

Overall Length of Cask Body (in) 210.25 207.20 

Overall Length of Outer Shell (in) 190.25 183.35 

Overall Length of Inner Shell (in) 191.25 

Overall Length of Lead (in) 189.25 

Cavity Length (in) 196.75 

Cask Weight (Dry, Empty) (kips) 111.25 

Cask Loaded (Dry, Load~µ~;(leip~)-:,.,. 204.37 

"' 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 abscissa 
labeling, "Time," to read, "Deceleration (g)," as appropriate to recognize that the cahi~ter end 
dr~p .buckling. ca~ability is tracked against the .load, in. lieu of time incremeny / 

This information 1s necessary to assure compliance with 10 CFR 72.24(c)(3) anck72.24(d)(1) 
and (2). // . 

//," ~ 

Response to RAI NP-C-4: /~ ... 

As described in Section C.7.7.3.5 of WCS CISF SAR, Figur7C.7-21 represents the buc ling 
deformation at the buckling location for the top end drop. 1.,HeJ?lot at the bottom of Figure 6.?-21\ 
was for information only, based on the ANSYS contourpl9t at the top this.figure. The plot h~sv 
been taken out to avoid confusion, and the words "arnf raai'c31 displacem€ntcurve" under Section 

C.7.7.3:5 on Page C.7-26 have been removed. ~ ·VY 
Impact. "", ( 

SAR Figure C.7-21 and Section C.7.7.3.thave been revised~~cie.scr:ibed in the response. 

\:' .. ~ .~·'·,. 

·~···~·.···· 
' . . 

/" = a" 

. '·~.· '.; . 

' / ~ 
~I '''" 
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For the plastic analysis methodology, stress path evaluation in ANSYS brings the 
information about average stress intensity across the path, PM, as well as maximum 
stress intensity at the path surface, labeled as PM + P8 • Conservatively no distinction 
is made between paths located at gross or local discontinuities and areas Je':tpote from 
these discontinuities and all path averaged stresses (including general primary stress 
intensities, PM, and local primary stress intensities, PL) are classifiepEandJeported as 
PM stresses and assessed against the PM stress allowable. ,// • ,;( 

Table C.7-10 lists the maximum values of reported results fo(tp.~d&clzyt1~ad, while 

Table C. 7-11 lists the maximum values of reported re·s· ~~---tsf •@pboth the top~~~~. tt· ..•• o. m. 

:: ::::::;ead slump in the MP! 97HB cask\~/:,:: only for ilie vertic~ D 
drop scenario. The side drop induces only n~gligy,fe amounts qf"slump in the leaN 

shielding. · ,,' ~ ~, A" '> 

C.7.7.3.5 SummaryofResults ~ ... -:# 
The m~xim.um stress intensity.~he deformatio~~lot;'te.r the 75g. side drop are 
shown m Figure C.7-15 and Figure &..1,-16, respect1vefytAs\hown m Table C.7-10 all 

stresses are within allowable 'it~'io.{~dJ~(~.~oad~:·) 

The maximum stress intensity f6;r tAe 75g t~f:and q~it\orp-~.,g~rop are shown in 
Figure C.7-19 and Figure C.7-20:\re~i;,ecti:vely,.'A~ow~jifTable C.7-11 all stresses 
are within allowaple~l~its for both t)l~,t6_e0 ahd bottom end drop load. 

Th b kl./"/~?i~~; "\ I \ · ( fb kl' fi h . h 11 230 e uc / fn15/ana ysts'ifev1a s comme~eei;nent o uc ~ng or t e mner s e at g 
loads for both the bottdm and top end Glrops. The bucklmg load for the MP197HB cask 
is ;:Yeil tbbve the ~s,#,l.~~r~q~

1
ired\a(12)75? = 112.~g l~ad. An illus1;tation of the 

top'~.p,dJ:lrop buckhng.;:t~'f\:,J.J11atf0Qnat,J~~ucklmg location 1s presented m 
Figur'e{;.~!// ________ J 

,4"'··~~t}'~g t~e~:a{ead slump of 0.545 inches and 0.543 inches for the bottom and top 

/ .. , ),>,..:J-~{i!J~ cir_··.'". ap··., s_,_ respectiv.~ly·.·· .· /.,.// ~·· .. ;, ~·\~ 

/5~· .1c.7.7.4 MP19'i{~:t)ask Stal:i(,and Missile Penetration Analyses 

~ The MP19
1
7$ cask loaded with the 61BT or 61BTH DSCs is evaluated in this 

,... section fo9.thd effects of design basis tornado (DBT) wind pressure, tornado-generated 
· .. ·· ·. missile i_pipadt, and seismic loads. 

C>,)~SSU,ti~ 

~ 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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ME'l97HB 

Page C.7-79 

.111\JSYS 14 . 0 
E'LOT N'.) . 

Revision 3 Interim 

l\UJAL SOUJTIQ\! 
STE: 100 
S!Jl3 - 1 
Til-W 500 
ux 
RSYS-0 
01X =23 . 751 
Sl--N =- .92154 
SM'...< = {()780 

- .62154 
C3 -.4lli702 CJ -. 24~ 59 
CJ - .055 1 
c:::J .133829 
C'.::J . 322673 
c::J .511516 
CJ .70036 
- .889204 

1.07805 

All Indicated Changes are in response to RAI NP-C-4 
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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 Sec. tiorfD.~ .. ·, " .. Seismic 
Reconciliation of the Canister HSM Model 102, MP197 Cask." /;~ ,~ 

The WCS CISF SAR summary discussion lacks clarity in a number of ~efas esseAtial fo..[ 
assessing the applicability of analysis assumptions and results. p:or~iample, WCS"G:(SF'SAR 
Section D. 7 .3.1.3 states: 'Tnhe forces and moments for each ,MSM,subcomponent (roof,slab; 
walls, floor slab) are determined for the WCS CISF spectr~obt~,iried from the SSI analysis, a~, 
then compared to their respective capacities, calculated pS described in Section 8.1.1.5. E or"-., ) 
[D.7-2]. The comparison is shown in Table D.7-1." lt's,,uncl$:lar whether !f:lfH:)Oted SSI analysis IS 
related to the site-specific analysis of SAR Section 7iq.4,. Vl!_here no lj.SM foncrete 
subcomponents are explicitly modeled for extracting sl'lear tocce.s s 9 ~rid pending moments for 
developing the data reported in Table D.7-1. ~ V ,{ 
This information is needed to determine compliance with 10 CF: 72"'24(c)(3), 72.24(d)(1) and 
(2) and 72.122(b)(2)(i). (. ~ . 

ResponsetoRAINP-D-1: \~~~ 
The followings are the desig. n .basis calcul~tio\s t

7
hat 5'p6rf:~the~iiations discussed in WCS 

CISF SAR Secti~n D.7:3: :,_~ . \ \ // . 

, TN Amenca~ WCS01-0208, Rev. 0, "Evaluabon of HSM 80/102 
Modules fofWGS SSI Loa .. qin.9." \>\ 

/ /. J I. . ® 
• TN Americas LLC Calct9atic;m WCS01-02C9~. Rev. 1, "NUHOMS MP197HB Cask 

Structural ~ualification/fot NormalfG>ff"'~rmal-tonditions." 
"'" . ~ /· • •. . ""''7v 

• TN Ameri·cs~s C:b.S,e;a19t1lationWeso.:1~202, Rev. o, "FO, FC, FF, 61 BT, and 618TH 
Type 1 DSC'-Seism}c/Reconciliation." 

/0~~\NCS0~2~~r~ summarized in UFSAR Section D.7.3:1 for the HSM Model 80 
_ancfModel 102,. SimJlarly, con.tents from WCS01-0202 are summarized in UFSAR Section 

·(~ 7.3.2 ~or th~ M~ ~7·t-J.·B Ca~k,~s)>n-Site Transfer Cask, and contents from WCS01-0202 are 
.. ~ummanzed in Sectrpn\o. 7.3.3 for the 618TH Type 1 DSC. 

, , lrppact: )) ) 
C ~ •• > 

N0~char:1ge. as a r~sulhof this RAI. 

V/ 
,'· : 
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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, "Evalu~tion of Heat 
Shield," for presenting the Heat Shield stud evaluation methodology and results. }6 f~ilitate 
NRC staff review, also provide calculation package(s) to substantiate the interactipwratio safety 
margins determination. // 

The NRC staff notes that the "interaction ratio" evaluation is generally requir:ed~ithe stud 
embedment strength qualification, when the studs are subject to conGGrrerit axiah~e?iding, and 
shear stresses. The use of stress in lieu of interaction ratios suggest~ttfat the combined'effects 
of axial, bending, and shear stresses may not have been considE§r~ for evaluating ttfez_ ~, 
structural adequacy of the studs. The stress ratio criterio. n·. alqrfeig/insufficie. nt and is also : 
deviated from that of Section 8.1.1.7 of the FSAR, Revisiqn"14,16f Docket No. 1004. . . 

/ / , .' / 
This information is needed to determine compliance wi~ \.·b.' c _.F .R, 7 .. 

7
2 .. 2 .. 4({)c;3), 72.24(d)(1) and 

(2) and 72.122(b)(2)(i).· ~V/// 
Response to RAJ NP-D-2: ~; ( 

The WCS CISF SAR Section D.7.3.1.5.2-'fias.been modified to be consistent with the 
description of Section 8.1.1. 7 of th~ 006ket~~0n~e~~04 FSA~. Reviv~i0n 14, and to accurately 
represent the results documented rn the\ubstantiatmg calculation. "' , 

\ \ 'Z.~ ' 
The results summarized in Section D.7.3.1,5.~\are taken fr.em T.N Cl:3lculation WCS-0208 [1]. 
Section ~.6.5 of this document, covering he'at ~t.iieldiesi6n q~lific~ti6n, is provided as 
E'nclosure X of this RAI tcl:ln~mittal. In the Enblo~l:.lte d6cument, the text substantiating results 
reported in Section ~7~.5.2 is ~ighlighted. \ · ( 

References: //! )) \ \ 
1. TN Calcul~iqn<Evaluation .. a.f HSM-:ey0/-102 Motules for WCS SSI Loading," WCS01-0208 

Rev .. o .. pa. ge~s ss~V,~· .--_ .__:;y 
Im.pact:~ ,· . 

/ __ ! __ ~ ' 

/
WCS-'CISF~SAR Sect. ion £9~~\ .. 5 .. _2 has been revised as described in the response. 

/ \ 0 
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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 

Revision 3 Interim 

/:, 
The evaluation of the DSC axial retainer is described in Section 8.2.3.3(C)~ji'i) of [D.7-
2]. The seismic load on the retainer is calculated below for the WCS(CISF site-
specific seismic loading. /~/, : < 

~~··· .. · .. \>. '\,C'\ . 
/ ~'-

.. ,/ "";:: : "' 
The maximum shear and bending stresses in'~::J:j'{c axial retiiliier are 19 .8 ksi an~ 
25.8 ksi, respectively. The allowable shear)uid ~ending st;:isse'.~{re 23.5 ksi and 44.3 
ksi

1
, respectively. Therefore, the DSC axial refuif}ei:s.~~,.afe within allowable 

va ues. · • \.·._ .. · .. --... ·. 
D. 7.3.1.5.2 Evaluation of the Heat St(~~~ { .. ~ 

i'Fhe',neatshfeld·1Stilds:arle1?a . •,; ea't.Jitna5 "ngifprc_esdue io·th~ 
[ECS CJSF S:it~eciflc:,loadirt . ... _ \- /_ .. _ :' \" ... ·>:"'~ 

--~. -_. . - \ >. ~/::./'~? \~\ y .. · 

frr'' ! ;( M~.\ < . . . / 
.'\_ : .. · .. , ,< -~- . . 

~h ·., ,ff a;p~~ifi °'alp71l~/e~,rr1.d.-~s~lt'6 d7.t~~~frze_"t~~. rz~tpj 
~ · tshi<f_ld;pqn~hirz.(f:ie, 1rz-:plqfl.e tltrfffions; .1'.he correw<J,'tJdirzg /0 lo~~ . ~t:}.;"~;~~!a;~iftJ%~~~fg1~~7(:;J;:~~tu«SfIA 

"' ·· J: ,• loading. .,/ 

D.7.· ~Eval~n ofHSM Seismic Stability and Sliding 

~~ff~ is evaluated for seismic sliding 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" 

RAI NP-E-2: 

In WGS GISF SAR Section E.3.1.2, "Safety Protection Systems," in addition t~thaf the 
NAG-STG FSAR, add to the discussion of the other ITS SSGs to be considered fofthe WGS 
GISF safety evaluation. For the other ITS SSGs, also discuss the design discrip'tien, design 
criteria, materials used for construction, and structural performance anplysis,fh~rcfe~o facilitate 
the staff safety review. [Note: This request applies also to WGS GIS'1'SA,,R/Secti'0r1 E.3.2.2 for 
the MPG- LAGBWR storage system.] ,/') V ~· . 

The ITS SSGs listed in Tables 2.3-1 and 2.3-2 of the NAG-MPG F,SAR are those associated,· 
primarily with the storage cask system, such as the transp_eftcible' storage canister and ba~k~t. 
vertical concrete cask, and transfer cask. Safety classifi~ti_9F11'or other l}S SSGs must also oe : 
evaluated for the WGS GISF discussed in Section E.4-('!qperating System~ NAG-MPG," 
including the ancillary equipment, adapter plate verti~I ca's\transpor'ter',.digging and slings, and 
storage pad used for receipt, handling, storage, and retfieval:>ili~efthe.,.canisters. 

~. ,/ 
J~~s /~ormation is needed to determin~th 10 Cl~~)(3) and 72.24(d)(1) 

Response to RAI NP-E-2: \N"'-~ V 
The response and associated SAR Markup f~\RAI ,L~j,iriclude:'tMe information requested in 

theRAI:. . .. · . \V / ~ 
Impact. ,, -~ .: \ 

No change as a ,r:eM~~this RA~ . . . ; 

~ 
/ 
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RAI NP-E-3: 

Provide design details for the lifting yoke used for moving the transfer cask in WCS CISF SAR 
Section E.4.1.3, 'Transfer Cask." /2 
The lifting yoke as an ancillary component for transfer cask lifting is not part/>f.:!~e design 
approval review for the NAC-MPC SAR. As such, it must be evaluated foythe vv<;;S CISF site. 
[Note: This request applies also to Section E.4.2.3 for the MPC-LACB'!,VRst0rage:SY.stem.] 

This information is necessary to assure compliance with 1 O CFR }2.{i!tE~) ani72,~e::1)(1) 
and (2). /< ; ) "'(~ 

ResponsetoRAINP-E-3: // . --~ 

SAR Sections E.4.1.3 and E.4.2.3 have been updated/to''cl~y informaticaj>relating to lifting 
yoke design and qualification criteria. ~~ / 

Impact: . . "'( (/ 

SAR Sections E.4.1.3 and E.4.2.3 hav\~s descri~esponse. 

M 
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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,.b;y radiation 
and convection from the canister wall to the air circulating through th~,,(on,otete cask 
annular air passage and is exhausted through the air outlet vents. This nas'sive cooling 
syste~ is designed to maintain the peak claddi_ng_ temp~rature oJ~W s'~inless st~el · 
and_ Zircaloy cl_ad ~el well below acceptable hm1ts durmg l'}1~-t$Y~t~raRe. This 
design also mamtams the bulk concr_ete temperature ?elow<~.5;~F and loca~iztd 
concrete temperatures below 200°F m normal operatmf·S,~nc;htions. "'( .· ,, 

The top of the storage cask is closed by a shield P!J1{~9d'~d. The shield plu1of<lfe 
Yankee M~C _is app_rox~mately 5 inches thick ~µd·,c6r~o:ates c_arb?n steel plate'as >·· 
gamma radiation sh1eldmg and NS-4-FR as yeutron radiation ~h1~ldmg. A carbon ", . 
steel lid that provides additional gamma radiati<fu shieldingJ( installed above the 
shield plug. For the CY-MPC, the shield phlg isilimilar.,to the··Yankee-MPC except 
the ne_utron s_hi~lding may b~ either NS-4-FR ot<.t:zs;':3,/T9e7shiel~ plug and lid reduce 
skyshme radiation and provide a cover and seal to protect the camster from the 
environment and postulated tomado missiles. At th~pticihff the user, a tamper­
indicating seal may be install~ ~n ~0".0(t~ concrete cllskli'd~olts. 

. \~, .• >--'-- ~ ···) 
To facility movement of the st~ra.ge

1 
cask'at,t~e. WC~-Gg;F, embedded lift lugs are 

placed in the concrete. This pro\r~de~ a pla.9e f9,i:the~erti9al.cask transporter to 
engage the storage cask in order to~ lift al)d;sulisequently,m'6ve the storage cask 
whether th/i~~e~ TSC in it ~r }6y 
Existing/Yi;t~~-MPC\a~ CY-MPC\tpi~ge casks will not be used at the WCS CISF. 
New storag~ casks will'befconstructed\n site at the WCS CISF. Fabrication of the 

/. /.k. l 1,,.1'. \ l\fi . I St?zage,;~S lllVO V~;,8 no?,Uf1;IqU~--~2'1US\7 or1;1mg, concrete p aceme?t, or 
remfo.t_f.e~nt re,9u;tr~l}l...§1!1~~.~6trc~~te po:110n of the stora?e cask IS CO?Structed 
by placmg concreteA5etween a reusable, exterior form and the mner metal hner . 

. --. Reinforcing b;rsifre placed near the inner and outer concrete surfaces to provide 
/' ·:· striictural integrity}.,, The inner liner and base of the storage cask are shop fabricated. 

//' ··~.A'n~~ib.Q_al supplerti.'~ntal shielding fixture may be installed in the air inlets of the 
.~ · Ya~e~~Ml?\C to_ ~d,1zcd':1Je radiation dose rate at the bas~ of the cask. The principal 

/ / fabncat1q~ s~.ec1ficatrens for the storage cask are shown m Table E.4-2. 

I ~\ 
'\ .3 Transfer 9as~ 

"' The tr,sfeybask, vyith i!~Jfti~g_yo~~is prim_aril~~ lifting device used to move t~~ 
'-. ~~aniS,ter ~ssemblY.:._JThe ff.ans/er caskis ·designed,fabrica(ed,: andlested:to meet !f!.!!i 

'--, •. fj;gg!ients vi'ANSLN14.(j,as a ·~p~cia] ·liftingdevice. tbetra,ns~r cas~rovides 
",b~ological shielding pndstructurqlp!J)fµ:tion f~ a loaded T,Sq. The transfer cask is 

us{d for the vertical transfer of the canister between work stations and the storage 
cask, or transport casklJ 

Page E.4-3 
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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. /'\. 

. /~ 
Table 1.2-5 of Reference E.4-1 shows the principal design paramet'trs o£the transfer 
cask used for the Yankee-MPC and CY-MPC configurations. As{h~rw~, the basic 
design of the transfer cask is similar, with the CY-MPC transfe{q11sk.b6'il).g 
approximately 30 inches longer and 2.5 inches larger in di~m'et91hari'thi.¥ankee-

MPC transfer cask. '·'· 'V ""' ~ 
/" "".' 

The transfer cask is a multiwall (steel/lead/NS-4-F.B, ri~ufr~n shield/steel) d~, '"" 
which limits the ~ve~age contact radiation ~o.s~pi_'te 501e~s t~an 300 ~rem/hr. Tfie: h .) 
transfer cask design mcorporates a top retan~wg m(g, which i~):>q,lted m place ""/ 
preventing a loaded canister from being in~veut.€ntly re~%ed ;hrough t~e top ot:the 
transfer cask. The transfer cask has retractab~ b9ttom shield .doors. Durmg loadmg 
operations, the doors are closed and secured by"·11cf:'.h0'1tsf;.J0'6k pins, so they cannot 
inadvertently open. During unloading, the doors are rettacted using hydraulic 
cylinders to allow the caniste~)o~I;>~ lowered into th<istorige or transport casks. The 

transfer cask is shown in Fig\ r4~ . ~'.)\ 
To qualify the transfer cask ~s '\he~:~--lifting;vft~\~t_~s desi;~d, fabricate~, and 
~roofload tested t~ the reqmrem\n~\ofNl-!Jlliy.:R~l~ and·ft-NSI N14.6. Mamtenance 
is to be performed m accordance w1tli WQS OISF procedures that meet the 
requirements of'NUREG-0612. \ v7 
··-·---- ,,,/ ~ \ .. ----. ---.---------· .. ···.--·--. -"·-·1 

~~:i~a .. ·i,-$f~%.: p~rfor)r.n. ed.usingJheCcrriisterXrarisfen 
--'....'.... z_ f:.~:l: 

/·· ' ., <. ,',. . . £--,,-~ ' 
E.4.1.4 Ancil~~ry,~qmp/yn:~------J 

This sedioii¥es7rtb a brief description of the principal ancillary equipment needed to 

/;=~:~:r~~:h~NAC~~,C in accordance with its design. 

/ E,4~1.4.1 Adap~rP-.1~. le~~." // ,\' \',' ~), 
( ; . •. The. adap\erp\late is a carbon steel table that qiates the transfer cask to either the 

', . ·• vertical cor.ci:yte (storage) cask or the NAC-STC transport cask. It has a large center 
· . . . hole t~at allqf s the transportable storag~ canis~er to be raise? or lowered through the 

·· ", plate mto/or/mt of the transfer cask. Rails are mcorporated m the adapter plate to 
· "'-1', guide a6d support the bottom shield doors of the transfer cask when they are in the 

,• ·, /' / 
opsn,p:,9sition. The adapter plate also supports the hydraulic system and the actuators 
that open and close the transfer cask bottom doors . 

.. / 
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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,T,able E.4-3. 

To facility movement of the storage cask at the WCS CISF, embedde{:;{ugs are 
placed in the concrete. This provides a place for the vertical cas~tfans(orter to 
engage the storage cask in order to lift and subsequently move,the storagt\cask 
whether there is a loaded TSC in it or not. V ~ ~ 
Existing MPC-LACBWR storage casks will not be use_cf)y.the WCS CISF~e~ 
storage casks will be constructed on site at the w5sfJS-F. Fabrication of th6's~r;;ige 
cask involves no unique or unusual forming, concretel'placement, or reinforcemen( ·· ~~. 
requirements. The concrete portion of the storf~l(ask is constpfcted by placing '-v" 
concrete between a _reusable, exterior form<#d tQ~ inner m1~{i~iier. Rein_forci~g bars 
are placed near the mner and outer concrete surfaces to P,t:ov1de structural mtegnty. 
The inner liner and base of the storage cask ar}shqp'ia15riqitted. Radiation shielding is 
installed in the air inlets to reduce the radiation d6'se tafo(iocal to the air inlets at the 
base of the cask. The principaJ faQrication specificaiioI).s f(')( the storage cask are 

shown in Table E.4-2. (: ·~ .... · >~ . . '\.· ···~·""·· . \ ;~~.. "\~ ... ·· .. > 
E.4.2.3 Transfer Cask \\ .\ ':) / ~~,, v 

The transfer cask for the MPC-LACB~R--isthe s~ttaFisfer cask used for the 
Yankee-MPC $a~~descFi~ed in wd\¢IS:F SAR Appendix-E, Section E.4.1.3. The 
transfer cask(with~it~ liftiµg yoke, is. ri~rily a lifting device used to move the / / = . ,·~ . - ~-. --~ .. ·. - ... ·---·-· .-------... -, ~El~!~ asset!!~!}':-' sR;r. vasl( sign{d,fqbric:qr(d; and test~d-tq ~et tn~ 
t~qJ:!ir, [.qi ANS.I as, a spe<;i · ingdevJce .. Y:~e, tra!}§ff!r cas~jprovides 
bi~gio~l shield_ing 1 

... . · ucturt:!J!tO~ v __ f!!L.a·loaded '[~. The transfer cask is 
usecl{~r;the vert15all~~.fi:£ftn~.cl;!n.1ster between work stations and the storage 
cask, oi:~raiisport casl<:~ ~ 

~--the~ne~'~ment of the transfer cask and canister is shown in Figure E:4-11 
/ y·--and,F1gure E.4':il2, and the arrangement of the transfer cask and concrete cask 1s 

// ' ' sh~n i~"~igure E{( 1)}"' The configuration of the transfer cask, canister and concrete 
/, cask ddring\oading o:(J.he concrete cask is shown in Figure E.4-14. 

\ '\ . 

Table l.A.pf?.)ofReference E.4-1 shows the principal design parameters of the transfer 
cask use~for;the Yankee-MPC and MPC-LACBWR configurations. 

/'I . 
/ ;/ ./ 
/'' 
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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 I 00 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 th(Nop of the 
transfer cask. The transfer cask has retractable bottom shield doors. Dfrinlloading 
operations, the doors are closed and secured by door stops, so they i{nno( 
inadvertently open. During unloading, the doors are retracted using hyciraulic 
cylinders to allow the canister to be lowered into the storage or{rans12o;hasks. The 

transfer cask is shown in Figure E.4-11. ' (/ ""~ 

To qualify the transfer cask as a heavy lifting device, ,i{is\iesigned, fabric~d, and 
proof load tested to the requirements ofNUREG-9. ~ .. '12. a6d ANSI Nl 4.6. Mafute~rnilice 
is to be performed in accordance with WCS CI~f;p50{edures that meet the ·· "\ 
requirements ofNUREG-0612. ./ · · /'.,. / 

{' . / )' 
[ifting andh(J11dling of the transfer cgsk ts · · ·4.u~J}lgffb'V Canis~er Tl:!!-iHf~ 
~ystefn/CTSL wbich ·ts described in $ection 7. .. "'-/ .>/ "· ,,,· 

E.4.2.4 Ancillary Equipment /'', ' ~ ·~ 
,, ..... _ "~ 
\ '--..... ' 

This section presents a brief des&iptiQ_h ofthe,R::.incipal ~cJIIary>equipment needed to 
operate the MPC-LACBWR iri\~c6~rdance~th its-design. "'··,/ 

\\ /,;-"~ 
E.4.2.4.1 Adapter Plate '\ // _,,/ ·---~/ 

~ . \/ / 
.• ' / 

The adapter/plate is a carbon steel table tnat mates the transfer cask to either the 
• / /.--....,, \ \ I 

vertical con<;,ete (storage)fask or th\NAC-STC transport cask. It has a large center 
hole th£ allows the trahsportable storage ·'bnister to be raised or lowered through the 
plate'1ntefor out of theftraisfer cask. Ra.ils 'are incorporated in the adapter plate to 
guic:le·a~(support )h'~ bdffomshield-doo}slCSf the transfer cask when they are in the 
open)ositibn. 1:lie adapterplate~also s~ports the hydraulic system and the actuators 

' },./. /. --J that open,and close the transfer cask bottom doors. ~- ""-,.,-( 
"42 4 2 .·Yi ~-- I C k''f ', }?· ;,,,·· .- --~1ca,_ as ·-~~p~er 

,,// / The )e~~~\~ask tr~11_sp3tter is mobile lifting device that allows for the move1:1ent of 
< ( the vert10fl concrete storage cask. The transporter engages the storage cask via the 
"- '-,,., embedded\lift\lugs. A~er the trans~orter ha~ engaged the storage cask, it can lift the 

storage cask and move 1t to the desired location. When the storage cask has a loaded 
""-, TSC, the;fra:p{porter shall not lift the storage higher than the allowed lift limit. 

' // 
E.4.2~4.i'Rjgging,~d Slings 

~~;t,.:Z lifting rig assemblies are required to handle various MPC-LACBWR:___ 
components during transfer operations at the CISF.. Epch lifting rig assembly maJi 
bonsist of a combination of slings, shackles, swivel hoist rings, turnbuckles, masterL __ _ 
~inks, connecting links,. and chains. The lifting rig assem'blies .are desigJ_ied fQ_meet th~) 
kfl.{ef:anc_e_qilfJ)RJJ;_Q(9.fl::.Q§12 .. lJ.!fb_tj,~f2lj_o_l£(fJg_ ~~nsid~faJ..tqns _fl_'l!!}ej 
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RAI 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 classification:}'for tl:ie NAC-MPC 
storage system focusing only on the cask system components for the general lic'ense approval. 
Auxiliary equipment needed for the site-specific operation is not address~~A:s~u'et:i~ safety 
classification must also be identified for the Auxiliary Equipment u. se~<at tl:ie WCS~CIS~. s.it.e. 
[Note: The request also applies to Section E.4.2.4 for MPC-LACBV(R:J/ · .. "-

This information is needed to determine compliance with 1 O p/d7i24( c). (3) and 72.24(d)~1) . 
and (2). / · · · 

/ / . 

Response to RAI NP-E-4: <-< a . 
SAR Sections E.3.1.2.1 and E.3.2.2.1 have been updated to refer,ence1new Table E.3-2, which 
provides the generic safety classifications .. fo. r the auxiliary~lti\( 

Impact: ~ . -~ 

SAR Section E.3.1.2.1 and E.3.2.2.1 hav~b'.fer1-revised~as de.scribea-~ tfl) response. Table 
E.3-2 has been added as described in th\'espon~ ~ V .. v/ 
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E.3.1.2 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 byAity 
administrative controls that prevent the introduction of flammable 1;nt1 ~plosive 
materials into areas where an explosion or fire could damage insta:lledcNAC-MPC 
systems. The use of passive systems provides protection from,~eclwnid'al or 

equipment failure. . . . {/ ~ ~ 
E.3.1.2.1 General ,/\ _ y 

The NAC-MPC is designed for safe, long-term st~~l(r spent nuclear fuel. The"~ 
NAC-MPC will survive all of the evaluated n06nal( off-normal;'\and postulated V 
accident conditions without release of radio{ctiv{ material 7ixcessive radiation 
exposure to workers or the general public. The ~jor de~gn c.oiisiderations that have 
been incorporated in the NAC-MPC system t~$SUfeJafe lohg-term fuel storage are: 

I. Continued confinement in postulated accide~nts. · '<( 
2. Thick concrete and steel,lliological shield ·""-
3. Passive systems that ensu{e teliaQj_lliy'~ ""-
4. Inert atmosphere to provid\ c~rrosioli-.pJ~tecti0~redJdei cladding 

E hNAC MPC \ \ /.( /1-.........."fi d .':>h . fu . ac - system storage coml?onertt >$,·C assf 1e ,~it respect to its nct1on 
and corresponding-~ffect on publi~:eafetf Jfi accordance with Regulatory Guide 7.10, 
each system,6omponenfis assigned a safo{y classification into Category A, B or C, as 

/ . / ' \ ~ \ r.- ·-··--·-·--:·- ----------------~ ,- ----~ 
shown iQ/TabJes 2.3-1',~nd\2.3-2 ofR~ference E.3-1. u,able.E,3-2 provides the safety, 
~assi}jj!i/jJ&_sfor.fTzi4jJ~]iiaryEqjitp~fiit~refiiFficedin Sectidns_E.4.1.4 ofthis SAR., 
The/sa~e(y classificati6n e_ based on review'of each component's function and the 

<.. . "- f h / -------f \: / f: ·1 .c II . h "d 1· f asses~men{ o t e ,9onsequences o ·c0mp0nent ai ure 10 owmg t e gm e mes o 
NUREQ.ICE.,~07 yelassiri"cat:ien.Q[,'ffansportation Packaging and Dry Spent Fuel 

.---, Storage Sy~te_m ~omponents According to Importance to Safety." 

/) -~ "' " ~Categ'ocy A - GompoQ,ents critical to safe operations whose failure or malfunction 
/ / · corilc:l,~ir'ec~ly re~~ in'cRnditions adverse to safe operations, integrity of spent fuel or 

/ . / public h~lth\ and safew 

'"'- Categ9ry B - tomp~nents with major impact on safe operations whose failure or 
, "'-~.. ; malfunctidn '?buld indirectly result in conditions adverse to safe operations, integrity 

'-.: . ~ of spent f~el1or public health and safety. 

'\, . Cti/¥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: 
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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 precludeg,oy p:re 
administrative controls that prevent the introduction of flammable and ~plosive 
materials into areas where an explosion or fire could damage insta:Jled,MPC­
LACBWR systems. The use of passive systems provides pro;e76tio ·. frcin mechanical 
or equipment failure. </ ~ 

·v/ ' 
E.3.2.2.1 General //'> ~ 

The MPC-LACBWR is designed for safe, long-tetsfu:;age of spent nuclear fu~,"'~ 
The MPC-LACBWR will survive all of the evalit~ted normal, o(f-normal, and "...,) 
postulated accident conditions without re1e£e 0£~adioactiveAhat'eria1 or excessive 
radiation exposure to workers or the generltl'Rublic. The rmijot-"Clesign considerations 
that have been incorporated in the MPC-LACI3~s¥.._st{m;t6 assure safe long-term 
fuel storage are: ·"' · ( 

6. Continued confinement i~fulat~ accidents ~"" 
7. Thick concrete and steel qiofo'gic~ sfiield "" ') 
8. Passive systems that ensute r~l.iability-~ ~~ "v 
9. Inert atmosphere to provid~fofrosion protecti_pn for·stored fuel cladding 

\\ //'·" / 
Each MPC-LACBW~ystem stor'a.g~co'~ponent is cla~ed with respect to its 
function a1;,.d£orrespondiqg effect o~ publrc safety. In accordance with Regulatory 
Guide 7 .10, ~ath sy~m cbmponent is a~signed a safety classification into Category 
A, B 9r~,,.a's shown in)Ta~le 2.A.3-1 6JR\ference E.3-1. :ra6ieE.3;2 provides 'ihe, 
~'fiJ;jfJJJ~.s).fl~g{i(JlJ4 Jf!lYh.e_ 1.~i.hqry_~1f!JJnvi:§tJ.t:f<!Rtf{!!.¢f.c( irz._!f e_cJig_JJ~§'. 4}/1 9ft'1is_ 
~4Ri1Tfie safety sJa'ssificationisbasec;Lo'n'feview of each component's function and 
the as"se.~srite-t~\of th@·cc5risequences_.gf cfomponent failure following the guidelines of 
NUREG7~R-649,7(''Classification of Transportation Packaging and Dry Spent Fuel 

/.-::~~~ora,~e Sy~em Co~ponents According to Importance to Safety." 
/'' /---~ ~ ~- ', 

<
. Category'A- Components critical to safe operations whose failure or malfunction 

// could directly result'in c~rtditions adverse to safe operations, integrity of spent fuel or < · public h~lth\and safety. 
' \ ! ~~ Category 8 - pomponents with major impact on safe operations whose failure or 

'"" ~ malfuncti1an/could indirectly result in conditions adverse to safe operations, integrity 
~ ~.n{ :;tel or public health and safety. 

~ateg/ry C - Components whose fail~re would not significantly reduce the packaging 
ef.fe~tiveness and would not likely result in conditions adverse to safe operations, 
integrity of spent fuel, or public health and safety. 
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'Assembly/ 
. (;omponent 

Nama 
r;,.zixmaiy, 

1l};_q_tdp_lJ!e!1l 

TableE.3-2 
----~~~---·---- ' h--•--..,~w•-- ,-,-~.---

Safety_ Classification of A~iliary Egµipmeizt 
(IpClg(!§} 

Safety Function!Dl!scripti,on 

Revision 3 Interim 

A 

,~·~ .. ---------- - ' 
Qqsk Lifting Yok~ 
!{Q:IJ?_ d,§s,e}!i~lYi 

rTze li~ing yoke asseJizbly ?rovidesfor,JJjfifJ)!J':Zj and,. . .. . . - "-, " 
hand/mg of a cask body r:e.,,:trp,;zsfr;t;Cf,s~,'fr<J.1J.SPOrt f,9.S.'sl "~ 

E i'i.ftiiig .Yoki 
~oqdBeafing 
I . . ' pomppnents 

"etc.) by connect~on to lifting poi,Y!JfffiJ-tf~s on.th~ cal/4':> 11 
~uring loading, unfodding andlor.Jra~~[_gp§j'qfi~s of 
radioactive materials at user faoilitfr{s.J ~ /7 
- - - - --- - "'"•~- ~---;:r· . 

((he load carrying components of the lifl~gyokel used.to lift 
'(:l.nd handle transport and transfer casks iiui'initoading and, 
unloading operatiofis:--Components i-,,qludi'lifj yifke armsr 
~rossbea"::' liftf\ns,~tc.}/y_llJ_:trf:!ns"!}t t~~}oqa,:!![_~cask 
fo (hf! fqqi/zty c_r_at}eJ_1g_~ ~ "- > 

· ~q~kIAlictll~ cask?tiiciffary syr#emsareihe \,ar!d~s bp¢tati"'6ii~Ysysten1], 

< 
/~.rsi_~~tl~ttsl'\ tha'rar/t'i:ised at ihe loading and unlqpd,i11g/acility.to pr~pg~} 

·" TSCs, frC!!!_SJJOrl casks and other auxiliary equipment for. ___ ., 
'storage analor transport in accordance. with the Certificate, 
~I Compliance (CoC). These systems do' not provide a safet;; 
}/unction for the cask performance. They provide operatioF]_aJ. 
iupport and monitor or modify operational'conditionsfot. 

/

1Jinal compliance with the CoC. These systems inclu4e H2; 
'fv!onitoring, Vacuum D1ying, Cask Cool Down, Cask, 
Draining, etc. Failure of any of these systems woufd not 
have an adverse affect to cask final CoC condition.: 

f;4.uxiiiary Li/ting The lifting slings and associated hai:dware, designed and, -
"(:;ijmponeritsff! tested to comply with the requirements ofASM~.B30.9 and, . 

.9rif.ic:_CL! _!,ifi.s, ANSI NJ 4. 6for use on pritica!.[ifts (e:g, /o}Y;.€!irzg the loaded. 
r:_aiyi~fe_r)rz[o JIJ.e VQ~J;; 
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·Table E.3-2. 
'Safety Classijkation' of A~illary £qui,ff ment, 

'{JJ!(!g~§}, 

Revision 3 Interim 

A 

Assembly{ 
Componen.( 

Nami. 

Safety Fun_dio,,;J)"9eNj,tion / zq.J . 
. / <, Category. 

i.!Juxitiary Lifting 
. ;Cqmponents fo~, 
ft!orfi(:titi~al Lifts 

=}fref clf,:ig tmcf_ -~ 
eu,tting:Eqµiprneni: 

'd~l!;'iliaryT-t'.cinsk components and systeh(s)£/si~4,tt6fadlikii~1;'li{ioadinir . 
fJq_ujpfae,y~ ~~,f?l~f{ting, ~t!f~~th'e1·/ft 1:ansfer opqqtions d_uri!Jg 

/ ,,tt.r:!t!§f!!r.:;fto.J!]::_.a_.fizcil~ty_Jo:[hefb.!PRmg_qq§.!cJ 
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Asse.mblyl 
C01npom!ni 

Name 

181:/ismic Restraint ···w;s~~m ($RS) __ , 

~----~:··--:·"-'.! r. $,.~;Pnm.a,r.Y; 
ptl;''f'Clttraf 

f.;omp_gnen!i, 

:Table E:3-2 
Safety Classificat~on of Aw,:iliary ]1qµipmen~ 

'(;l_p_Qgt!§l 

Safety Fu_nctfqnll)escripi~on 

A 

// )j 
,' ~-~~; 

/ 
< C.at.eg(?ry 
' . 

------- - · --- ------ :z;;--·-·r .. --......... -. ~r--··z: 
A _structural assembly of coniporieiitf~esigned,to #mil tlj~ 
~otion of the Transf_er Gas~ C~n~e~:CJJ!!.~.i!J1&o_,f7 
Transport Cask durmg a se1sm1c event,! 'v / ~---=---------nie primary structural components oft · lude all 
pomponents impogfli:itJp~intain the cask sy~~m'i(!__ t1_sp.j~ 
tondition during a seis11jJf,;eye,:,.t (i.e. beam struetf::"es,_ -. 
foundations, bolteli!w~ldea·cQ_nn'e. · . bracketry;..struts,i 
' bl · h \ ; ' 1 aa'"... h · "1- / .ca es, etc. m t e pnmar.y o p .. ·· ; .,/!PJ,C £'. casf!.,system 
and gr~d or other ~alified §fr,,uct'lf)l~), . '> 

Page E.3-23 
All Indicated Changes are in response to RAl NP-E-4 



RAls and Responses - Public Enclosure 3 to E-54658 

RAI NP-E-5: 

Revise, as appropriate, the WCS CISF SAR Section E.4.1.4.2, "Rigging and SlingsAdescription 
by identifying the specific rigging attachments and corresponding load paths rating· criteria for 
which the ANSI N14.6, special lifting device, standard applies. [Note: The requ_es't 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 stanaardiNor the ITS rigging 
attachments; however, the rigging attachments cited in the section ap6ear'to b~0t cdm,mercial 
"off the shelf' items. If the rigging attachments are configured as l}Reciallifting devices, th~y 
need to be designed, fabricated, operated, tested, inspected, and nJaintained per the°"A,NSl0 
N14.6 standard accordingly. //// ~ 

/ / 
This information is necessary to assure compliance with-'rD QFR 72.24(c)(3) and 72.24(d)(1) 

and(2). << /) 
Response to RAI NP-E-5: .. ~ V / 
SAR Sections E.4.1.4.3 and E.4.2.4.3 have been updated to J:>roviae more detail regarding lifting 
rig assemblies, including specific lifting components and the st~r1daras used in the design. 

lmpa~: \~ ~ 
SAR Sections E.4.1.4.3 and E.4.2.4.3 haJe been revi~d as~cribe_j in the response. V// "J 
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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 c~sk via the 
embedded lift lugs. After the transporter has engaged the storage cask,.,it earl lift the 
storage cask and move it to the desired location. When the storage cisk,,hfu a loaded 
TSC, the transporter shall not lift the storage higher than the al,w{d lift limit. 

E.4.1.4.3 Rigging and Slings // · 

"' .·__...,..,,,...------:-:---:""""" rs¢vet:al lift1ngrig t;tssemblils'are reqiliredto.handle . ...NAC-MPC 
lkowe arid (;oimecticui Yankee) cOmponenti dz/rin ,, 
V£4chlifting rig assembly inay donslst of a '~Mr/I? 
~{-hgs;. lul'nouckles, master links, connecting:/ 
!. .,, , ·,. , , ) • . , , . 

trs's'emljlies are d(}signed to '!!!eet the_@_id 
~onsirleration:s made.J 

~ifJJJlg'requirements_conside,: dynamic loa _qy_f!!!!!!i£J!JE!!.fiiijj] 
~- .·components meet the 

V330.10- Hook;, and 

~~ Single-failure;.proof lifti 
'critical loads without the n . ,__ _______ -------

fJi;nhaneed safely, 
britical load I . . .. 
required 

. SME B30.9 ,___ Slings,, 

_ _res for handlin~ 
ion . 

/ , > . 
ajei:yfacto'l'r:iquir?d for handling nonl 

t, each qualified to the safety factofi 
' . . . ' . . . -· -------·, 

f , 
peefor · 
land 

Note ihdt.handli"f!g of critical loads may be1 

ailure pro@ ·ng;ifdmP. conditions hqvflbeftn analyzed 

\) 
ete.fil~k)id~(ing, concrete <;ask shield plug 

.. id sling;. . 'iJniste~1{J:!JJiihr: Sling:.-CalsJtusfd tQ;_hq_r{41'!.: th~ 
/~cturaf anisterretqinirtg ring sliiJiiJ 

/ , , : . ""., . '" 
/E.4A-:'4.4Tempeiature Instrume~ation 

Th ~ ,\\ k~ 'b> . d . h . . . e conqret<,\cas s may,, e eqmppe wit temperature-momtormg equipment to 
measure t~e optlet air temperature. The Technical Specification requires either daily 
temperatuue measurements or daily visual inspection for inlet and outlet screen 
blocka/t'o f sure the cask heat removal system remains operable. 

·v/ V 
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E.4.2.4 

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 I 00 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 the"-t.9p of the 
transfer cask. The transfer cask has retractable bottom shield doors. :Qtfriqg/loading 
operations, the doors are closed and secured by door stops, so they pa'nno( 
inadvertently open. During unloading, the doors are retracted using hydraulic 
cylinders to allow the canister to be lowered into the storage or'transR01+c{1sks. The 
transfer cask is shown in Figure E.4-11. ,. ij ~ ~ 
To qualify the transfer cask as a heavy lifting device,,i(is"ciesigned, fabric~d, and 

. ;, / ;,.;:_ ' ?roof load tested t~ the reqmremen~s ofNUREG-9912 and ANSI NI4.6. Mamt~fance 
is to _be performed m accordance with WCS C~.1'1):>J06edures that meet the ,, . )· 
reqmrements ofNUREG-0612. /. :· · / /:,,';, ~ 

< .· 
fLiJitng and handling of the-ii-aniler casns caniiiet-rransp_ti 
~ystein (CTS), which is described in Section 7.> \._// 

~ ( 
/..__ ', ", 

/ ............... ' ' 
Th. . b . f d\ ,;:--. . '----.f h . . l~ ·11" . d d is section presents a ne . ~scr{ptiQE, o t · ~~Pf_mcipa. anc'\ ary, eqmpment nee e to 

Ancillary Equipment 

operate the MPC-LACBWR m\accordanceJ~.~th its·d~gn. ,,,/ 

E.4.2.4.1 AdapterPlate ~ \V--/~J . 
The adapter ,plate is a carbon steel table that mates the transfer cask to either the 

/ ,,.-~--...., \ \ ' 
vertical c<,mcrete (storage)\cask or th\NAC-STC transport cask. It has a large center 
hole that all6ws the trahsp6rtable storage 1anister to be raised or lowered through the 
pla1~1ntifor out of t:1,e'trf~sfer ~ask. Rh{ls\re incorporated in the adapter pl~te to 
gmtle an·d,support the bottom slireld-do~s'6fthe transfer cask when they are m the 
open)osition. J::lfu.adapterplate:.also supports the hydraulic system and the actuators 
that opeil,an&c'los~he transfer ca~ottom doors . 

..,...-......,~ "'. ( ,,,.;(··; ,·.: :"-,. . ' 
E.4.2.4 .. 2--Yertical. Cask 'Tran~pprter 

///// T~h· ' ~>\l "k"·,· "'·,., . b"l l"ft" d . h ll C h f 

/ 
· / e ve~ca \cas traQ,spqyter 1s mo 1 e 1 mg ev1ce t at a ows 1or t e movement o 
( the vertical concrete stotage cask. The transporter engages the storage cask via the 

"' "'· embedde<l11ift)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, /{ranlporter shall not lift the storage higher than the allowed lift limit. 

E.4 .2:4 .i"Rigging,/n: S 1 ings 
~ ,, / 

~.'PJ!ral lifi..ting ri? assembll.·es are r~quire.d to handle. variou~ Jo.fPC-fA. CBW&, ___ 
1 

boJrJponents during transfer operatzons at the CISF. :Each liftmg rig assembly ma.J1 
bonsist of a combination of slings, shackles, swivel hoist rings, turnbuckles, mastefi 
~inks, connecting links, and chains.. The liftingrig assemblies are designed tQ meei lfid 
kudance.ofNUREGICR-0612 with the follqwing conside,:_atiQ7JS_J?tgd~j . 
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~- · Lif.!J!J.gI!}_quii·ements ·~-;;;;;id;;. dJ!!J.Q~ifij;aditig:'.~, LI f.ly __ nami-;y;;~dJEctor jJ 
Ecomponents meet the requirements ofASME 1330-(i.e., -ASMEJiiif9~lh1g§), 
-iJJ30.10- Hooks, and B30.26 -Rigging Harc/ware}j /"" 
r:- ----.-------------- . - :r~ ~ 
~ Single-failure-proof lifting devices have e7Jha,:,ced safety featgres lJJJ;ijE!Jdling., 

britical loads without the need to consider drop :conditions.r /' ( 
/' 

fEnhanced safety features include double the Scifetyfactofrequi f/011, 'li ndling_ no~ 
briti~t:1! loads or redundant load paths, with each-qualified t . . safe [cm o.{ __ 
~?qtJil:edfor }lt:mdling non-critical loads: No.t~thqt hqndli. lf critical lo b~ 
~erfortned with rzon:.single-failure i?.r.ooLr'tggingJi_d,~.nditions haw~ bee z ·,ze4, 
~nilshqwnto.beacgp~S-- /(·/ ~ ~ 

['ypicdl figging .and slings include-a <;on¢r~b _,.. L ... ;id'.sling, C.ete 'Cask shiiilip~/ 
rli71g; canzste,~ shield lid sling; loaded can!. cirzs.frrSli!!g((.yJ/§l! ·used to handle t!J}., 
'Strz{ctural lid), and canister retaining ting_§_,. >~ / .,>-" 

E.4.2.4.4 Temperature Instrumentation ~ , < 
The concrete casks may be eg~ea-with temperatur~qni'toring equipment to 
measure the outlet air temperatur'e:--Th~ Technifal Specifi~atioihequires either daily 

d ·1\ · 'I · "··· for · I" d~ I temperature measurements or ar y\v1sua 'l~pectron.~ m et,aJ) out et screen 
blockage to ensure the cask heai1,removal systh1J,.-remains-:0perable. 

\'\ 7 / ~ 
E.4.2.5 Storage Pad~ ,,\ /// 

The MPC.t:LAeBWR'is ~signed for lonk-term storage at an ISFSI. At the ISFSI site, 
the load~~e'6ncrete stoi-ag6 casks are ~lac~d in the vertical position on a concrete pad 
in a/lin\ar array. ThJfein'forced concrcite:f6undation of the ISFSI pad is capable of 
su~a~ning_ the transient 15adsfrom-the_vdtti~al cask transporter and the general loads 
ofthe's~r~~lf/Thepad-design.._m,e6ts the NAC-MPC pad requirements listed in 

,,~eference.~4 1 :/ 

/:'·L'.~~- ~~ /· /,/ . ·, ,. " 
, ' . -. ' "' 

' . '", ) 
. \.. J ., 

>~"'// 
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RAI NP-E-6: 

Provide a rationale for the Section E.7.1, "Yankee Rowe MPG and Connecticut Yankee MPG," 
lead paragraph statement: ///. 

"Finally, bounding evaluations in Section E.7.1.11 are referenced to 9emonstrate that the 
confinement boundaries for the Yankee-MPG and CY- MPG canisJers do<Q.?t exceed 
ASME B&PV Subsection NB Article NB-3200 (Level A allowables) dufimg normal 
conditions of transport to provide reasonable assurance that tne 5e:ihfinement'boundary 
is not adversely impacted by transport to the WCS CISF.'\ v ~ ~ 

The canister structural performance has already been certif~d{~the NRG _for the NCT 1:19,_der~ 
Docket 71-9235 and there appears no need to reevaluate tne canister confinement boundar_y . 
further for transport; ~owever, if deemed necessary, r~yi~\,,as' appropriaje'-!. the evaluation in·""' 
WCS CISF SAR Section E.7.1.11, "Structural Evaluation o.f Yan~ee7c ·al'ld CY-MPG Canister 
Confinement Boundaries under Normal Conditions of'T~'sr;>0rt./// 

The NRG staff notes that WCS CISF SAR Section E.7.1.11,~rs to"the confinement boundary ' / evaluation of the NAC-STC with canisters as contents. The N~-S~f package has been 
certified for meeting the 1 O CFR Part 71 /71'-requirements for Nor-~al ~onditions of Transport 
(Docket 71-7235). As such, it's unclealwhy .. it isr'lecessary to re-evalwrte the canister 
confinement boundaries for transport of\p~~1:1clearfueL.to the WCS,sit'e7However, if the 
Normal Conditions of Transport are consitfered to 'aadr.ess certain handlir.ig and transfer 
operations upon canister receipt at the sitJ\ s~ecific g_e§criptio..Q_s ~st-be provided in the SAR to 
justify their applicability. [Note: The request 'alsi\ a~plies,fu SectibnJt7 .2 and Section E. 7 .2.11 
for LACBWR-MPC.] ~ \ v /,, 

This information is rn§ede~e~ine complianc'e with 10 CFR 72.24(c)(3) and 72.24(d)(1) 

and (2). / / ) )_ \ \ 

Response to'.RAl'-NP-E-6//. ~v 
The observati~,~ct that~trnctural performance has already been certified by 
the ~CJQf~e nor~al co@#itions of transport (NCT) under Docket 71-9235 and there is no 
need to reevaltJate the'eanister confinement boundary. It is also a correct observation that the 

/NAO:Sfea0es n1e~t the'requirements of 1 O CFR 71. 71 for the NCT and is relied on as the 
c6nfinement bd1.:mda1¥ duririg~a'nsport to the WCS CISF and does not need to be reevaluated. 

~SP included the desctiptions al'ltreferences to the supporting sections of the corresponding 
"transportation SAR\\o demonstrate that during NCT that the confinement boundary is not 

adversely impacted t,y tfiansport to the WCS CISF and that the confinement boundary will 
continue to perform its safety function when placed back into storage at the WCS CISF. 

Imp~~/ 
No changvr{sult of this RAI. 
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RAI NP-E-7: 

Provide for staff review NAC Calculation 30039-2010, Rev 0, "Concrete Cask Tip-Ov~r 
Evaluation WCS," including any computer based analyses input/output files, for th~site-specific 
non-mechanistic tip-over analysis. / / 

The calculation and input/output files are necessary for reviewing the summary aiscussion of the 
cask tip-over modeling approach, its implementation, and calculated cask deceler~ti~ns of 
Section E.12.1.3, "Concrete Cask Non- Mechanistic Tip-Over Analysii', [Jhis r~uest,also 
applies to NAC Calculation 30039-2015, Rev 0, "Tip-Over DLF Calc~lation for WCS," a~applied 
to Section E-12.2.3 for LACBWR MPC]. // ~ 

and 72.122(b)(1). / 
/ -~ /' 

Response to. RAI NP-E-7: . -~: ..... // 

NAC Calculation 30039-201 O has been included as _Enclosure)( of tti1s RAI response package. _______________ ,.,,., __ -- / ----- -- . -

l"he Input/Output files associated with Calculation 30039-201"Q~ave been included in ,E_n_cLq_~LJ_r§ 
)': of this RAI response package. ""~ 

Impact: ~-~ 
No change as a result of this RAI. 

~-

\ 

/ 

Page 82 of 109 



RAls and Responses - Public Enclosure 3 to E-54658 

SAR Appendix F, "NAC-UMS" 

RAI NP-F-3: /) 

Provide design details for the lifting yoke used for moving the transfer cask in)NCS"CISF SAR 
Section F.4.1.3, "Transfer Cask." // ~ 

The lifting yoke as an ancillary component for transfer cask lifting is not'~art"bf'tq_e design 
approval review for the NAC-UMS SAR. As such, it must be evaluat~ tofthe WOS Cl'SF site. 

/ v ~"" This information is needed to determine compliance with 1 O CFR ~24(c)(3) and 72.24(d)(1~ 
and (2). /// ""-, ,~ 

Response to RAI NP-F-3: / ( /) V 
SAR Section F.4.1.4.3 has been updated to provide ~re 'detail regardin(lifting rig assemblies, 
including specific lifting components and the standards lised ih,the design. 

Impact: ~ ~ 
SAR Sections F.4.1.4.3 has been revis~ibed in the respcl•~) 

M~ 

/ 

Page 83 of 109 



WCS Consolidated Interim Storage Facility Safety Analysis Report Revision 3 Interim 

F .4.1.4 Auxiliary Equipment 

This section presents a brief description of the principal auxiliary equipment needed 

F.4.1.

4

. l t:::~: ::.::,C-UMS Universal Storage System in accordanc: :'.'' design. 

/ ( 

F.4.1.4.2 

F.4.1.4.3 

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 casR t_9,either~fthose casks. 
It has a large center hole that allows the transportable stora'gt,oanister to 'be r~ised or 
lowered through the plate into or out of the transfer c~sk':j-ails are incorpdra~cfin,the 
transfer adapter to guide and support the bottom shjeld doors of the transfer cast<;: wfien 
they ate in the open position. The transfer adaJ;!~(als6supports the hydraulic sy~t~rri~ 
and the actuators that open and close the bottpiJ{~@6rs of the trJQ,Sfer cask. V 

Verti~ Cask Transporter . . \\,# 
The vertical cask transporter 1s a mo bile hfhng 'cl~v1ce that allows for the movement 
of the vertical concrete cask. The transporter eng}ges ihe storage cask via the 
embedded lift lugs on the topcllhe-cask. After the transporter has engaged the 
storage cask, it can lift the Jtora'ge,cahnd. move it to the disired location. When 

l\'1 " . . ""- "' . ' the storage cask has a loaded JSC, tfie· trn:risporter_~all noNift,the storage cask 
higher than the lift height limi~n\'ifable A91 of~e NAC-UMS Technical 
Specifications, Reference F.4.2-f \ //// '~./ 

,.,---... \ ./ / Rigging and Slings""\ ( 
/' /' -. 

\ '-::-----· rs1eve . --- lies are re . tq handle yarj()US NAC-UMS component] 
11 sat the CJ. ch(ijjing.rigqssembly !nay consi$t ofl 
bo t-'rings;.fttr,:lbttckles, J?1.GS(er finks,j 
bo .. . g rigia.ss}lflblies are designed t~_rneeilfi£ 
k,)<[_ · VCR-061 ·Wl · ejollewingjo,Jsidqqjjg!J§.l!lad!!J 

/~f~gfe enis cqnsider ~~/0:!!!!!!!!~~°_!~d_!fl!!_°!} 
/. · · t•~ rients require~ents.<>f (1SµIIB30.(i:.e;;:ASME B30.9 Sling§}, 

// -, -,- Jfg_ rm<!_ B3[Iq - ],(gg!flg_!f!lrdware).:l 
____ .::_y::__ . . . ---.. -· . -~- -----·-, 
. ure-proof lifting devices have enhancedsafety features .f!?r handlifJ:& 
ads wi!haut the need.to consider dtgp_ t(!!lpitig!J.~ 
··-·-- .. ---·· "'""' - .. ---- ---- . - -- . -·-- ----- - ---·-'--""""-- -- -··1 
ifety features include double th¢ sCJjety factor required for handlin_g!J2!J:J 

ds or redundant load paths, with i:ach qiialifled to the safety facto-,{ 
'-, e 'afor handling non-critical loads. Nofe that :handl~ng of crUical loads ma.r_ be, 

n armed w~th non-single-failure proofrigging_if_l{!:!J!l conditions have bef!J:i 
__ yzed and shown to be_acceptablef 

rypica~ rigging_ and sl~ngs i~clu1e a concrete b~sk lid sling, co_ncrete cask shi~li 
plug slmg, canister shield lid slmg, loaded canister trr;msfer_slmg_(also used to, 
lfiandle the structural lid), and cattisterretainingr'tng slirtgJ 
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RAI NP-F-4: 

Provide safety classifications of the SSCs discussed in WCS CISF SAR Section F

2
4.1.4, 

"Auxiliary Equipment," for the WCS CISF operation. // 

Section F.3.1.2, "Safety Protection Systems," presents safety classifications)or ~e 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 addre9s~~/\s,su't1\ safety 
classification must also be identified for the Auxiliary Equipment u:eg~t-ie WCS~S~e. 

This information is needed to determine compliance with 1.0 CF .. .R'72,24(c)(3) and 72.24~(d)(,1J 
and (2). / // 0 

·'/ 
Response to RAI NP-F-4: 4.. /) 
SAR Section F.3.1.2.1 has been updated to referenc~al51e E.3-2 (;::idd~d in response to RAI 
NP-E-4), which provides the generic safety classification~~aU~ia'ry equipment. 

Impact: . ~ 
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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 classification into Category A, B or C, as 
shown in Table 2.3-1 of Reference F.3-1. !TabliE:3~2p~6vides th~ sa]<:,_if:) 
1··------ ---- -----------.-------------------- ------.- ---- ----- - ----- ------ ------- ---------- ----.--------- .-------. -- ----- ---------; --- 7··------- ---- .. --------·, 
r;la_ssi.fic_atior,s for th¢ 4 uxiliary Equipm¢r,,f rde!e_11c_~d in Se_ctions F_j_] :tof this_ SAR., 
The safety classification is based on review of each component's .f((ncti-6n and the 
assessme11t of the consequences of component failure followip./the,guide~nes of 
NUREG/CR-6407, "Classification of Transportation Packaging,{nd ffir, Sp'ent Fuel 

. ~/ "' " Storage System Components Accordmg to Importance ,to~afety." The safety."'-

classification categories are defined as follows: ./:// ~ ~"-, 

Category A - Components critical to safe operai/'1:rhose failure or malfunction V 
could directly result in conditions adverse to{af~perations,,,fnt~grity of spent fuel or 

public health and safety. -~~// 

Category B - Components with major impact on safe operations whose failure or 
malfunction could indirectly r~sult~ conditions ad~rse i'o,safe operations, integrity 
of spent fuel or public health<l;lnd--safety:---...._ ~ ~ · \ '---_ ~~L> 
Category C - Components wh~e-~ul~~t"°s"i"gnificantly reduce the packaging 
effectiveness and would not likefy r~ult in/c6iiciitions~d~e to safe operations, 

integrity of /nt-fuel,,~~ public h2altliwq_safety. '.../ _ 

As discus~.it\S;;;;;;;,n 0B of Refe~nce\p .3-1, the NA C-UMS design incorporates 
fi / d-d · h,J b 1 d · \ \d · fi · d · eat,.es '} ressmg t 7a 0ve es1gn c0ns1_ erat1ons to assure sa e operation urmg 

fuel lc>aq!~g, handling, aefcLsto:~ge. Th~\8Jation addresses the following: ~- ','\" //,-~. -> . . 
I. Prot~ct1ou,oymult1ple conflnement barners and systems. 
2 P "' . · b/ . d . . 1 . 

-<~~ • rotect10n Y. eqmpment an mstrumentat10n se ect1on 
/ ·__:_: 3.~Nuclear )Fiticitlity safety 

/ /~ ~- -,. ' ' 

5 F~~ ~ 1 . ,,_ . 

~

. 4. · Radiological'P{ote~~ion 
/ . ire anu exp osr0~_ytotectlon 

/ 6. Ancfllar~ Structure (Canister Handling Facility) 

. ~ The confilmlnt performance requirements for the NAC-UMS System are described 

~ ~ in Chapir 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 

th1;1t th{confinement boundary is not adversely affected by normal conditions of 
trarGport. 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 pa~qgraph 
statement: ,,//. 

"Finally, bounding evaluations in Section F.7.1.11 are referenced to 9/m9nstrate that the 
confinement boundaries for the NAC-UMS canisters do not exceed'ASME B&PV 
Subsection NB Article NB-3200 (Level A allowables) during norm'al conditidns of 
transport to provide reasonable assurance that the confinem~nt q,0Gndaty~ ri'et 
adversely impacted by transport to the WCS CISF." /~ "·./ ~ 

/ / ' The canister structural performance has already been certified b,Y,:the NRC for NCT under 
Docket 71-9270 and there appears no need to reevaluate tt(e canister confinement boundar:y 
further for transport; however, if deemed necessary, revite, as' appropriate, the evaluation in 
Section F. 7.1.11, "Structural Evaluation of NAC-UMS-CaniAfer Confinerfle~~ Boundaries under 
Normal Conditions of Transport." ~ ~ /,// 

The staff notes that Section F. 7.1.11 refers to the confinement boundaries evaluation of the 
NAC-UMS Transport cask canisters as contents. The NAC- OMS package has been certified for 
meeting the 10 CFR Part 71.71 requirernentsJor Normal Conditionsb\Transport (Docket 71-
7290). As such, it's unclear why it is ne'cessaryto-ev.aluate the cartister confinement boundaries 
for transport of spent nuclear fuel to the 'wc-~ite. However, if the N6rmci'l'Conditions of 
Transport need to be considered to addr~ss t::ertinhandling':'and transfer/operations upon 
canister receipt at the site, specific description's must b~ grovif!_edirrthe SAR to justify their 
applicability. [Note: The request is similar to~h~t discuss'd previously for the NAC-MPC cask 
system] ~ \ V // 

This information is r:i6~de~ter~ine complianc~ with 10 CFR 72.24(c)(3) and 72.24(d)(1) 
, / ) \) and (2). / / 

/ ,' 

/ /' 
Response to~'~-5/ _ 

The observation is,correot that'the~tructural performance has already been certified by 
the ~C-fo.0_,he No~~I C°:~ditions ~f Transport (NCT) un?er Docket 71-9270 and t_here is no 
need to reevaluate the canister confinement boundary. It 1s also a correct observation that the 

/NAQ'..'O'MS""Fransf)0zt Cask~ee~ the requirements of 10 CFR 71. 71 for the NCT and is relied 
/ or<'as the confineme!'lt bounaary auring transport to the WCS CISF, and therefore does not 

// ,./need to be reevaltlate'c!. ISP iri'el.yi~d the. descriptions and references to the supporting 
sections of the corr'espdnding transportation SAR to demonstrate that during NCT that the 
confinement boundab, i~ not adversely impacted by transport to the WCS CISF, and that the 
confinement boundaty Will continue to perform its safety function when placed back into storage 
at~,wcs c1sy ·; 
lmpac0v// 
No cha~,as-'tesult of this RAI. 

V 
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~- RAI NP-F-8: 

Verify that the wording, "Reference 4," is correctly cited for the WCS CISF SAR pag.!:) 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 located in Section F.12.2, "References." // 

This information is needed to determine compliance with 10 CFR 72.24(c);hl4(d)(1i and (2), 
and 72.122(b)(1). V 
Response to RAI NP-F-8: // 

/''•;/ 
The reference in Section F.12.1.3.12.2 (page F.12-13) is"incorrect it should be Reference 
F.12.2-1. The WCS SAR has been updated to correcMhis~ror. /) 

Impact: ~V/ 
SAR Section F.12.1.3.12.2 has been revised as described int~ 

,/ 
/"/ 

~· 
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', . "\ / ./ 

Figure F.12-5 "\ / /, 
Deformed Shape of UMS VCC, Concrete P~, M~dmat and Soil 

,-, "' '\__ 
The canister lid and attached(:nis:~eH-peak accelenrt:ion is-determined to be 
26.6g, which would also corre\pohdto'the sWic·acseleratidn.Jo Be applied to the 

I \ .... , ..._ 'V 
model for the canister stress evaluat:ion. ') ,, · 

\ \ ,/ /~..... ·,/ 

For t_he amplifi9tion.~~the accel~~at{~Hs,,~yri~g the shortiulse, the maximum 
possible DLJHor the trnu~gularpulsr rs 1 .. .52 regardless of the basket fundamental 
modal frequegcyand ·r;uls~ duration. "P~~wise, for the accelerations during the long 
pulse, thf' maximum DLF for the sine 'pulse is 1. 76. The Table F .12-3 shows the 
ba~e1 ~c.6eleration 03t'ai9b~ from th~ a\~l~~is, the maxi11:um DLF, an_d the amplified 
accelerations. The acceleratmn-used m the,oasket and canister evaluations for the 

' -., /,· -._ V 

UMS'system in RefeJence-!zJJ}Jdjj wa?40g's. The peak basket amplified 
accelerationi'sfiown below is 3 7. 1;-wliich bounds the peak canister acceleration. Both 

/---,-acc~eraticlis~r~~unded_ by t~e design basis acceleration. The:efore, the bask~t. and 
,./ · ,,,,--~~~1ster.,~valuat1ons·~~ntamed m Reference F.12.2-1 are boundmg for the cond1t1ons at 

/ / the <;;ISF :, ~,,, // '\, '\ ' / "'- \ > 
\ ~ \ \ Table F.12-3 "'""' f ';k Accelerations and DLF for UMS VCC Systems 

,~, 

' 

P~Jse / Peak Basket DLF Amplified 

/ ,/ Analysis Acceleration (g) 

"'' // 

Acceleration (Ap)xDLF 

' ,/ (Ap) (g) 

vshort Pulse 24.8 1.52 37.7 

Long Pulse 19.8 1.76 34.8 
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SAR Appendix G, "NAC-MAGNASTOR" 

RAI NP-G-2: /) 

Provide safety classifications of the SSCs discussed in .wcs CISF SAR Section~G:4.1. 7, 
"Auxiliary Equipment," for the WCS CISF operation. · // 

/ 
/ /' 

WCS CISF SAR Sections G.3.1.2, "Safety Protection Systems," preseF1ts safety~lassjfications 
for the MAGNASTOR storage system focusing only on the cask syst(m/.cbmponents for~eneral 
license approval. Auxiliary equipment needed for the site-specifiC"OQeration is not a'cidressed. As 
such, safety classification must also be identified for the Auxiliary Equipment used at the W6S 
CISF site. ,1/ / ~ 

/.y 
This information is needed to determine compliance wm(1 O~CFR 72.24(e)(3) and 72.24(d)(1) 

and(2). · \.-~ /// 

Response to RAI NP-G-2: "\v / 
SAR Section G.3.1.2.1 has been updatedJo reference Table E:,'K-lEadded in response to RAI 

:~:::· which provides the Generic S\~ions for !He~ Equipment. 

SAR Section G.3.1.2.1 has been revised as d~vY-tlfe·,e~::,•· 

/~' 
//' 

, ,/ 
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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 discussecl, fire and 
explosion events are effectively precluded by site administrative contr9I§ th~ prevent 
the introduction of flammable and explosive materials. The use of pa's1v{systems 
provides protection from mechanical or equipment failure. / <.. 

G.3.1.2.1 General (~~ 
MAGNASTOR is designed for safe, long-term storag~;pf-spent fuel. The s~~em~ill 
wit?stand all of t~e evaluated normal ~ond~tions a,1~ff,-rfurmal _and po~t~lated,< '."'­
accident events without re leas~ of rad1oa~tlve m __ /_ ~-ten~fo: exce~s-1ve rad1at1on expo,zure~ 
to workers or the general pubhc. The maJor de}£&Jl"cons1derat1,.0QS to assure safe, long/ 
term fuel storage and retrievability for ulti#e~isposal by ;hf 9epartment of Energy 
in accordance with the requirements of 10 CRR 72~d '6"2 _are as follows. 

C . d d" . . 1 fi~ - ' ,. " ,/ I d "d • ontmue ra 10act1ve matena con mement myostu ate acc1 ents. 
• Thick steel and concrete biological shield~-~'> 
• Passive systems that''ensure reliability. ___ !~ ~ 
• Pressurized inert h~liufu ... at~here to provide corrosion protection for fuel 

\\~--.... '' cladding and enhanced heat transfer for-the stored'fuell 

R . b·1· . d fi d " \ \ . / ~~l~b"-. '~ 11 h h . I etneva 1 1ty 1s e me as: mamtammg spen}1ue "m~tant1a y t e same p ys1ca 
condition as it was-when originallt,Io~gecl into the storage cask, which enables any 
future transp0ftation, urtloading and\ulti:tJiate disposal activities to be performed using 
the s_ame/ge~9ra~'-of 61uipment arid pro-cedures as were used for the initial 

load/g,:~/-· ) / \, \ 

Ea8i'.m~jpr compcyent 6fthe-system is cLa~sified with respect to its function and 
corr~noncii{l-g potential-effocLonpubli?safety. In accordance with Regulatory Guide 
7.10, e~h m1j& srstem compo;-;;'iin(assigned a safety classification as shown in 

/----~:'"T-aQI·~- 2.4),q~_R{f erence G_.3-1. 'f(iibfe.· IJ, :3_~ 2 proviqes, th~_,safety. flassifj_catioY1csf2r thq 
/.·· ~ra,;y EqwP.,ment-~_Frence,d in Secflor;s G.4.1/1-ofJhzs:SAR. · 1The safety 

/. // classitication is based'0t_1 review of the component's function and the assessment of 
,(( the cciliseqi'I~nces &"its failure following the guidelines ofNUREG/CR-6407. The 

safety clilssification ci£gories are defined in the following list. 

:~ Catelry )A -Components c;itical to safe operations whose failure or malfunction 
· _ couicl' d).fectl7 result in conditions adverse to safe operations, integrity of spent 

·. fue·I, or public health and safety. 

"'-/c / B C . h . . ti .- h f: ·1 ategory - omponents wit maJor impact on sa e operations w ose at ure or 
malfunction could indirectly result in conditions adverse to safe operations, 
integrity of spent fuel, or public health and safety. 
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RAI NP-G-3: 

Provide a rationale for the WCS CISF SAR Section G.7.1, "Undamaged and Damaged PWR 
Fuel," lead paragraph statement: /"' ') 

. // 
"Finally, bounding evaluations in Section G. 7.1.9 are referenced to derfwpstrate that the 
confinement boundaries for the NAC-UMS canisters do not exceed·'ASME B&PV 
Subsection NB Article NB-3200 (Level A allowables) during nor,ni'al cc5nditidns of 
transport to provide reasonable assurance that the confinem~rit boiJndary~is ri'et 
adversely impacted by transport to the WCS CISF." /"-',/ ~ 

/ / ' ~ 
The canister structural performance has already been certified/bY,Ahe NRC for NCT under (> 
Docket 71-9356 and there appears no need to reevaluate,tn'e 9cfuister confinement bound'ar.y · 
further for transport; however, if deemed necessary, revise, as appropriate, the evaluation in · 

/ . / /' 
Section G. 7.1.9, "Structural Evaluation of NAC-MAG~NAST,OR Canister/Confinement 
Boundaries under Normal Conditions of Transport." '"'- / / 

, ... V.._/!' 
The NRC staff notes that Section G. 7.1.9 refers to the confi~ement,ooundaries evaluation of the 
NAC MAGNATRAN Transport cask canisters as content. The,NAO,MAGNATRAN package has 
been certified for meeting the 10 CFR Pafr?,1 .. 71 requirementst0z Nbr:mal Conditions of 
Transport (Docket 71-9395). As such, it's uncl~wby it is necessary td'evaluate the canister 
confinement boundaries for transport of'sp~~uclearfael~ the WCS"-sit~1However, if the 
Normal Conditions. of Transport need to Be censid"eree:Uo adares.s certain-handling and transfer 
operations upon canister receipt at the sit~; s~ecific de§criptions ~st,be provided in the SAR to 
justifytheirapplicability. \ V// ~ 
This information is neede~mine compliance'with 10CFR 72.24(c)(3) and 72.24(d)(1) 

and (2). , .. / / )" \\) / // 
/ / . 

Response to RA\P-G-3: 

The observat~{s correct that tbe-caoister structural performance has already been certified by 
the NRC for the N'elm~kGbndifions of T~mY(NCT) under Docket 71-9356 and there is no 
need to-reevaluate the canister confinement boundary. The observation is also correct that the ....- ' . ........__ ,· ' 
NAC-MAGNAFRAN meets the requirements of 10 CFR 71. 71 for the NCT and will be relied on 

A :,...----. . ' ' ' . s the confinement bounda!Y dt:mng transport to the WCS CISF, and therefore does not need to 
/ e"reevaluated:'l8P'includ~._!h~descriptions and references to the supporting sections of the 

/ (/corresponding transpd~ation SA!3io demonstrate that during NCT that the confinement 
" undary is not ad~ersely impacted by transport to the WCS CISF, and that the confinement ~\ry will conti)e) perform its safety function when placed back into storage at the WCS 

Impact:~// 

No ~ge as a,r{sult 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 

!~~\::ei~t·~:f~~e~~:e~~!i~;~;~~. in the basket and canister evaluations /for the /ASTOR 

"Reference 5" cannot be located in Section G.12.2, "References." ~ .. 

This information is needed to determine compliance with 10. C. FR 72,2~)-04(d)(11~and (2), 
and 72.122(b)(1). /)"-/ 

/· 
Response to RAI NP-G-6: /~ / 

The reference in Section G.12.1.3.12.2 (page G.12-14) .is"inc&rect it should be Reference 
G .12-1. The WCS SAR has been updated to correct this ~r. /) 

Impact: ~ ~/ 

SAR Section G.12.1.3.12.2 has been revised as described irl't~ 

./~ 

~ // 
\ 
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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 sho1:t,·pulse. 
Details of the modal analysis for the MAGNASTOR basket are contained ef 
Reference G.12-3. The bounding DLF associated with the short pulle,7liich is 
dependent on basket orientation, is 1.05 resulting in an amplified;fcceleration for the 
short pulse of29.2 g's. For the accelerations during the long pu'.lse,;the hln{nding DLF, 
for the sine pulse is 1.76, regardless of the fundamental mo.d~l fr6querie;y of'the basket. 
The DLF of 1.76 for the sine pulse is conservatively applie~,t6the peak transient 
analysis acceleration. The table below shows the basketa~'celeration obtain}d fr6in the 
transient analysis, the maximum DLF, and the ampJtfi~d~ccelerations. The "". -~ 
~cceleration ~E!, the basket and canister ev,,~~tl~tions for the ~~NAST?R ~y'stem 
m Reference ,'G-_;]2..,f.! was 35g's. The p~ak a,91plrgea ?asket ac,p~lefat1on, which lS I 
shown below, rs 33.1 and the peak camsteN~:.cce'lerat10n of 2'8.,8,,and both of these 
accelerations are bounded by 35g. Therefore;'the Basket.,aiid .i::anister evaluations 
contained in Reference G .12-1 are bounding foi'the 2o6diti6ns at the CISF. 

"'',, ~/ -

"-, 
' ~,, ,, --" ~ ,,v,, 

'· ""-~... ., -- . ~ \' /~~/'·"'· \\\ // '-
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SAR Appendix H, "Canisterized GTCC Waste," H.1., "Introduction and General 
Description of Installation" 

RAI NP-H-1: ll 
Revise WCS CISF SAR Appendix H.1 to address whether the confinemeni.ooundary of the 
GTCC canister does not exceed ASME B&PV Subsection NB Article N':73200 (Level A 
allowables) during normal conditions of transport to provide reasonable assOrahce that the 
confinement boundary is not adversely impacted by transport to the ~S/ CISF. ~ ~ 

The applicant made a similar statement in WCS CISF SAR S~e.-~ A.3.4.4, E.7.1, F.7-,Z_and 
G.7.1 to confirm that the canisters, received at WCS CISF, db not exceed ASME B&PV ."\. 0 
Subsection NB Article NB-3200 (Level A allowables) durir:rg·nofmal conditions of transport to · · 
provide reasonable assurance that the confinement botihdary is not ad\lersely impacted by · 
transport to the WCS CISF. \~ / L 
The applicant should add a similar statement (underlined'above).1in the WCS CISF SAR 
Appendix H if the confinement boundary of the GTCC cani~ter doelnot exceed ASME B&PV 
Subsection NB Article NB-3200 (Level A ,allowables) during ndr~al"eonditions of transport to 
provide reasonable assurance that the\°nfineme,nt boundary. is not a'a~rsely impacted by 

tra~s~ort to t~e ~cs CISF. . \ ~~ ~-

Thrs rnformatron 1s needed to determrne c0mplrance wrth 10 CFR--7'.2.120 a). 

Response to RAJ NP-H-1: \ v~ 
ISP has added SAR S~\Structur~Eva'luation of Canister Confinement Boundary 
under Normal Conditi<y1~ of Trarisport," to point\to the evaluations demonstrating that the 
greater than Cl~is ~Y(GTCC) W~1steJ'canisters d6,no1\exceed American Society of Mechanical 
Engineers (ASME,)'"Boiler and Jres~el (B&P\b) Subsection NB Article NB-3200 (Level A 
allowables) ct'udng 'normal conditions of transport.,..fKich provides reasonable assurance that the 
confinement bo~A~~,(V1,0versely-impacJ.~5U5y transport to the WCS CISF. 

T~,a,ddition~o.t_ new S1\f Section H.8.3 has caused the reference section for Appendix H.8.3 

/i2:~e~\4~ 
<;AR Section H.8.3 has been added and Section H.8.4 has been revised as described in the 

response. V 
,/ 
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rr-·-~- ·-------·-· -····-------------~------------------------", '!_[. 8. 3 . .· Structural Evaluation of Canister Confinement Boundary under Normal Conditions. of 
I . I 

tTrans2orn 

IThe confinement boundaries for the canisters used to s.tore GTCC waste a,~e designed 
~o meet ASME B&P V, Subsection NB, Article NB-3200 (Level A allowq_lf!e?}> durz!J.{""' 
~ormal conditions of ?"ansport in ordei to 1:rovide reasonable assu~J2'it-zat th~-­
bonfin.ement boundqnes are not adversely impacted by transport t,/5.~;_;,#l:_y WCS CISF.j 
~ince the structural design criteria for ?ach oft~e GTCCwas . ~~uthorized1..._

1 
for st~ra[Je-at the WCS C~SFar~ the ~ame asthe.sn:lfctura~~.i crzte~€1¢ff~df01; the, 
bssociated sperttfuel carusters listed in Tablt;-J-h,the c'tural evaluaflbns,.{i:j'fs.the 

. ~pktitfue/. canister confinement boundades ftnijer,,fld onditions of r;t/l;Jp..?f!_i. 
b. · .. ·.l .. S.£? ... ·.b.·e. l.in·.··_d··· ~ .. he.· _cbr····.r.e._spo~d.· in. g. G. J'CCwa .. s._te .... da.h.ist' . ..... ~.Js·e···sJr ... uc. tu.·rare. ·.val.u~ .. r··~~fl~ ~re presented tn:Appemj1x A.7.7."(J'{'f]HOM~-- µs,k Systef!l); Append,~ . 

~1;rx1~-~:~1~f:~~~~~gdrr~~r c·~ ndix F7:·JA(ljAC~UMS2; and 
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Proprietary lnform~~.e(i'9U~gh 109 
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Figure 1-6 

WCS CISF Storage Pad Layout 
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