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Regulatory Analysis, Rev. A Cc t Resolution Matrix

No. Office | Received Affactad Name Comment Disposition Revliw{Conourrdnc Priority
Section Phase
i i f J h i
Page 22— | think that the USGS 2008 model considers Western U.S. sites. These Western Warding fewse.d e follows Alﬂ'_lo'ug. the 11365 2008 madel dokr ot ponsier
X R ‘Western U5, sites (e.g., Columbia, Diablo Canyan, Palo Verde, and San Onofre)),
" sites were not addressed in GI-199 and seismic hazard curves were not computed for them. | i X s A
1 RES 09/04/13 43.2.1 J. Pires A i z these sites are not addressed in Generic Issue 199 (Ref. 76), which focused on
understand that given the higher design basis seismic loads for Western plants {and the higher . 3 2o
L : S the Central and Eastern United States, and therefore are not included in this
sefsmicity], usually these plants are not grouped with the CEUS plants. analyss
Figures 7, 8 and 9 — | think that the curves are not necessarily rock hazard curves (I
2 RES 09/04/13 | Fig7,8,&9 J. Pires understand that site specific conditions have been accounted for at least in approximation —this | Need input from RES.
needs to be confirmed).
Freguency of spent fuel uncovery for selsmic events
| was not able to get the results for the lines "this regulatory analysis” using the numbers in
Table 8, Table 3 and Table 11. Maybe you would like to check the numbers | got:
Base Case High Estimate Sensitivil
3 | mes |ogj0ana | Table1z J. pires e oy oy Agree. Table 11 revised,
33 34
The first column wsed base case inputs (Table 8) and the second column used high estimate
inputs {Table 9). Based on the results that you show for the high estimates | think that you
might have used numbers similar to the ones here in the analysis.
ding to state: Because plant-specific analyses Is not available to
il U.5. spent fuel pools and racks retain their structural integrity and
slable geometry following a beyond-design basis seismic event for all U.S.
ent fuel pools, a bounding approach was used to evaluate the sensitivity of
Table 13 — Fraction of ... uming the spent fuel is not air coolable following a seismic bin ne. 3 or
selsmic bin 4 earthquake. For bin no. 3 this modeling represents the scenaric in
P RES 09/04/13 Table 13 1. pi | understand that this table shows the fraction of the operating cycle that which the selsmic event results in a partial draindown condition {L.e., liner
e e given fuel uncovery. | understand that the high number in Bin 3 for PWI tal tearing at the walls) with some water remaining at the bottom of the spent fuel
draindown conditions (liner tearing at the walls) with some water rema om of the |poal. This was done by assuming a bounding value of 100% for the conditional
SFP {although liner tears might also occur at the bottom of the walls in probability of release for certain cases as shown in Table 12.
Revised Table 12 heading to: Fraction of Time Either Excessive Heat or a Partial
Spent Fuel Pool Dralndown Prevents Natural Cireulation Cooling of the Spent
Fuel.
Table 14
5 RES 09/04/13 Table 14 1. Pires | cannot derive the range f nts fuel uncovery (second column) shown in Table [Plan to revise table 13 to give release frequencies for low estimate, base case,

14 fram numbers in Table 47
numbers that | estimated 8b
Table 14. ’ :

Bnumbers in the draft that you sent nor with the
Wimbers in column 2 affect the numbers in column 4 of

and high estimate._




Regulatory Analysis, Rev. A Cc 't Resolution Matrix

Review/Concurrence

Affected
No. Offi Received Na C t Dispositio
o ice e it me ommen position Phase Priority
Data was collected for three refueling seasens in the past, Each time all but 1
out of approximately 20 PWRs performed a full core offload as part of refueling.
Median time to complete the full core offload was 9 days after shutdown and
the median {i.e., 10th of 19 samples arranged from low to high by offload
Section 4.3.15 - Description of representative plants duration} duration of lhefu.!l core offload was 11 days [tl_me to begin ret
fuel to vessel — don't have time when all reused assemblies have bee
Is the full core offloaded during a PWR outage and, if so, how long does it stay in the :: ufm|?|} Sometf‘iam \I.’fnh Im:z:rl reiuell:g a:socm:)edt ‘:I;h modlﬂ N 4
[ RES 09/04/13 4315 1. Pires SFP? This section indicates that about 45% or so of the assemblies are discharged per cycle hertu ::re I;l de ekl onger aurstions, UL It eoss ool
but is the core offloaded for some amount of time? This question may be relevant depending on SorsErnn aws:
th bability of th li tem for the SFP failing at | It of | f
g pru. : |.||:ylu N :un.mg Fyshemforthe Bifig st lonien g S s a ras, ez sonvet) Boiloff in a PWR is usually less severe than at a BWR becau Feasier
and its implications on boiloff. & 7 = % %
wventilate {pool is typically adjacent to truck bay with roll-ug 4
loading) and the spent fuel pool is often in its owifwent] red, 50 the
evolved steam can be kept away from other g owever, there
are a few plants where the spent fuel Pag 4 Iding without
significant separation from the remaindér of thyfe
Page 33
? RES 09/04/13 page 33 J.Pires  |The last paragraph refers to a ‘realistic’ analysis. | am not sure if a different adjective could be
used to qualify the analysis. Maybe itis. (the term ‘realistic’ is also used in Page 60 (bottomn
paragraph) and Page 68 (top paragraph) in similar contexts,
8 RES 09/04/13 4315 H. Esmaili  |Group 1- For PB, the power is ~3500 since all ather factors (pool capacity, etc.} refer to this pool
- li i 4 (f isch A heck
g RES 03/04/13 4315 H. Esmalll Gmup.‘.l. 852 as.semh ies requires both 1x4 (for newly discharged) AND checkerboard duesta
pool size limitation
fuel assemblies arranged in a checkerboard pattern,
. |Group 3 - This is only true for AP1000, right? ABWR has an elevated pool, and ESEWRha
10 R 09/04/13 5 ; _ , anl | 2., Al led.
= fusf: L 2zl elevated pool for temporary storage but the main pool looks like on the groug s, only the COL plants te.g; AP1000) were modeled
11 RES 09/04/13 4.3.1.9 H. Esmaili  |1st para - | have seen burnups as much as 53 for the reference plant Incorporated. Revized high value from 50 to 53 GWd/MTU.
Revised sentence to read:
In reality, the effectiveness of post Fukushima improvements to severe accident
mitigation measures will depend on a variety of factors, which the Spent Fuel
Poal Study did not consider but are expected to increase the likelihood that
deployment of mitigation measures is successful. Each plant has developed a
12 RES 09/04/13 p. 36 H. Esmaili  |Full para - What is the source of 95%7 plant-specific analysis and strategies for coping with the effects of the beyond-

design-basis natural events that may challenge its spent fuel pool cooling and

keup capabilities. For the of this regulatory analysis, it was
assurned that mitigation if successfully deployed decreased the conditional
probability by a factor of 19 for all initiating events as determined in the Spent
Fuel Pool Study.




Regulatory A , Rev. A Cc t Resolution Matrix
No. Office | Received ﬁﬂe?ed Name Comment Disposition Revliw{Conourrdnc Priority
Section Phase
Incorporated suggested rewording as fallows: The spent fuel poal release
fractions used in this regulatory analysis is based on the results of the Spent F
Poal Study for Group 1 as well as previous spent fuel pool studies. Table 19
shows a comparison of the release fractions between the Spent Fuel Pg
and p studies that d ates that cesium release fractions are
generally less in the Spent Fuel Pool Study when compared to prewuu
and the timing of the release is generally longer.
The range of release fractions for this regulatory analysis is
For the alternative 1 in Group 1, the release fractions are b
i i o density cases in the Spent Fuel Poal Study with the low esti enting
3 RES a3 4329 HrEsimalll’, |Revised text provided cases where the reactor building remains intact, Whi Base case reflects
cases with significant air oxidation as a resulsof age to the
refueling bay. The high estimate represénts a bo ) th large scale
damage and relocation of the spent fud bsequent interaction
of the fuel debris with the concrete floofsd @72 in Group 1 represent the
law density cases from the SEPST FOrF alig twe N the other groups, the range
of release fractions is consi t with tudles {see Table 19), but the high
estimate is 90% based gg insighl g th $5FPS regarding molten core concrete
interaction sensitivity st glease fractions for Alternative 2 in Groups 2,
3, & 4 are assul 5 in I raup 1 since the releases are dominated by
the recently difieh .
I have concerns with some of the conclusions we reach, considering some of the quantitative
results indicate to me that expedited fuel movement is cost beneficial for potentially many 5FPs.
14 RES 08/04/13 General A Nosek  |Also, | am seeing some inconsistencies in the results from what | expected. | think | was able taj ed. See response to comment 5,
identify some of them (see comment 13}, but | wasn't able to reproduce your calculations frong
the information in the report. It would be helpful if you gave the release frequenc!
conditional consequences) you used in the low, medium, and high estimates fap b
| will likely have difficulty defending the inputs from RES as used in the
|nput~s.for th? "basg £ase | esuits are ot mea.nt L representhe Hect 4 A base case calculation was performed along with sensitivities for key variables.
Lase - (5.2 paint : ands puin ¥ariatiors o In addition, a low estimate, base case, and high estimate calculation was
15 RES 09/04/13 | Methodology | A Nosek  |[site to site. Furthermore, when variations of the fleeta e in the low and - R R e
% T RS performed. As you correctly point out, it is unlikely that any ane site will
high estimates), the regulatory analysis indicate that g wenent is cost beneficial 3 .
B e realistically only have high, low, or even base case parameters.
for potentially many SFPs. A "maonte carlo” selecti Ol the regulatory analysis would
be prudent.
Section 6.2 found that the low-density alternative did not pass the safety goal
screen. Although, the analysis could have stopped with this finding, a regulatory
analysis was performed to estimates the risk reduction and to quantify the
The results of the RA do ngd aport the conclusion “the NRC's assessment of costs and and cns.ts Hloi dendity sFe"f f.uei @I .stcuage JElMplenienten.he
re ¢ ; 2 2 L analysis determined that the cost-justified criteria are not met when evaluating
benefits...is sufficiently lo ded costs involved with expediting the movement of spent ; J i . 4
i the averted aceident consequences within 50 miles of the site consistent with
16 RES 09/04/13 | Conclusions Al Mosek fughiardicrete e_glan ted seaciiically, whan consicedirig o more fealistic the regulatory framework. Sensitivity studies that extend the analyses to
analysis {i.e. nsi 5}, the "‘base case” results show that moving fuel is cost beneficial for 2 : 2
. cansider even stronger earthquakes, higher likelihood of failures, consideration
S0MMe groups. E\r en using the RA& Handbook recommendations, results show that moving = 2 ;
- y of acddent consequences beyond 50 miles of the site on mare populous region,
fuel is ggst benefig nnen'nail\r many sites. amaong others did identify cases where the benefits outweighed the costs and
the net benefit was positive. Hawever, even for these conservatively calculated
cases a cost-beneficial conclusion, although necessary, is not sufficient to justify
a backfit.
.
"@ inclusions based upon the results of this RA appear to be inconsistent with that of the The first step is to ensure that the proposed regul y actionisa
= ed Vent RA. The recommendation in the filtered vents RA was to implement filtered vents  |safety enhancement as compared to the Safety Goal Policy Quantitative Health
17 RES 09/04/13 | Conclusignss based upon qualitative factors, even though quantitative results indicated otherwise, This RA Objectives. If that criteria is satisfied, the second step is to determine whether

concludes moving fuel is not warranted, even though quantitative results indicate that it will be
cost justifiable in some circumstances, It is not clear what the basis for this difference is,

the direct and indirect costs of implementation are justified in view of this
increased protection,

/
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18

RES

09/04/13

Scope

Al Nosek

The regulatory analysis should consider different fuel patterns as an additional afternative. The
SFPS study shows that a 1x8 fuel pattern may significantly more cost beneficial, although this is
not considered. This s in contrast to OMB Circular A-4 on how to conduct a regul y analysis,

This alternative was removed during a Tier 3 Expedited Spent Fuel Transfer EDO

which states "You should choose reasonable alternatives deserving careful consideration.”

19

RES

09/04/13

Reporting

Al Nosek

| suggest reparting the release frequencies and conditional consequences that you used for the
low, medium, and high estimates, for all SFP groups. Currently, | cannot reproduce the

d. See

Incorp

20

RES

09/04/13

MNPV calcs

A Nosek

Since these calculations are considering future offsite consequences, they should also consider
expected future population densities and an expected future value of life as to not undervalue
future impacts. Both of these naturally go up, as itis the historical trend of the population to
grow and the public willingness to pay to avoid more risks as wages increase.

Alternatively, consider adding to section “4.5.10 Other Considerations” as a qualitative
consideration.

As described in section 5.7.1.2 of the Regulatory Analysis
monetary canversion of radiation exposure is to be calculatd
which the exposure accurs and then discounted ba preseng#al
evaluating values and impacts.

fptrposed of

21

RES

09/04/13

MNPV calcs

A Nosek

Consider not using a discount for health effects as the baseline. The act of monetizing health
effects is appropriate in order to compare the impact of health effects and costs. Howewver,
treating the value of life as if it is an investment with a rate of return does not make sense.
Discournting the value of life is saying that life in the past somehow less valuable than life today.

| understand the guidance given in the Regulatory Analysis Handbook likely states to discount
benefits. However, in my opinian, for health effects, “no discount” should be considered the
baseline. The use of a discount for health effects—especially when simultaneously not erediting
future population graowth and expected future VSL—will undervalue future impacts. The amount
of years of life lost is not a consideration here because an accident in the future would not affect
the average age of the public.

Alternatively, consider adding to section “4.5.10 Other Considerations” as a qualitative
consideration.

rthers ore, a sensitivity study was performed to

See responsgle :
reflect a poss alle of the dollar per person-rem conversion factor

when updated Jf nected future value of statistical life and an updated
value for thgffancergiskfactor as discussed in section 4.4.2.

22

RES

09/04/13

Consequences
beyond 50 mi

AJ. Nosek

| disagree with using a distance truncation of 50 miles for the regulato
can significantly underestimate the total offsite consequence for large!
estimated source terms in this report. | appreciate the regulatory analys
includes impacts beyond 50 miles. However, this should be capsidereg 3 ot merely
a sensitivity. | understand that this is the guidance given in the'R @ alysis Handboaok,

However, as stated in OMB’s Circular A-4, for which the

“[The scope of] your analysis should focus on benefl 5 that accrue to citizens and
residents of the United States. Where you choose to egliate a regulation that is likely to have
effects beyond the barders of the United States, thyffe effe ts should be reported separately. The
time frame for your analysis should cor g long enough to encompass all the important
benefits and costs likely to result from In addition, the “baseline should be the best
assessment of the way the world wol | 1t the proposed action”,

The NRC has voluntarily complied with OMB Circular A-4, "Regulatory
Guidance,” since 1981, Although the OMB section cited has to do with reporting
the effects beyond the borders of the US and does not explicitly address the
distance from the site. You correctly identify that guidance for evaluating

diclogical and offsite property damage effects within 50 miles is stated in the

Regul y Analysis H iwity analysis for effects beyond 50 miles
isincluded as a ivity study as infe ion for the C

23

RES

09/04/13

Executive
Summary

A Nosek

24

RES

09/04/13

Executive
Summary

Al Nosek

Security Events: |

dwe gt quantify the likelihoods of security events. However,
consider addi on 4.5.10 Other Consi ions” to ach vledge itasa i
consideration, ould also help the Executive Summary, which by definition is supposed to

be a summary giftheteport.

Security events are not considered in this regulatory analysis as discussed in the
Executive Summary.




Regulatory Analysis, Rev. A Cc t Resolution Matrix

No. Office | Received ﬁﬂe?ed Name Comment Disposition Revliw{Conourrdnc Priority
Section Phase
page ix: | suggest the following edit [below) in the executive summary. The analyzed source
terms given for this RA are all BWR source terms, which do not consider full core offloads (that
place significantly more shart-lived radionuclides in the pool) as commenly done for PWRs. That
being said, | do not believe the statement is wrong, but we have not done the analysis to support
B " the statement as currently written. In addition, protective actions are not expected to have
25 RES 09/04/13 S:::na:: Al Nosek  |significant impact early fatalities, since early fatalities are limited for other reasons. Text change incorporated.
d Edit: "Despite the fairly large releases for the spent fuel pool accident progressions
analyzed, the consequence analysis for all cases indicated no the Spent Fuel Pool Study indicates
there is little patentizl for affsite early fatalities from acute radiation effects because protective
actions were modeled to be effective in limiting doses to the public.”
Alternative 1is labeled as the regulatory b
Alternatives 1 and 2 make it sound like there are two all Ives considered to the baseli fuel storage requirements. To evaluatedh
26 R 05/04/13 5 ue k
E% f04/ Bl Azl Nosel although alternative 1 is actually the base case, Perhaps consider labeling one as the base case.  [between the two alternatives is analyzed.
are used on both alternatives.
27 RES 09/04/13 Fig 5 AJ.Nosek |p. 24 - Caption is the same as Figure 6. Do you mean "BWR™? Comment incorporated to by
28 RES 09/04/13 Table 11 Al Nosek  |p. 34 - Table 84 appears to be inconsistent with this table; Table 84 likely needs to be updated.  |Comment incorporatedi)
P 34 - | calculate different uncovery frequencies, Using the seismic hazards and liner failures in
the proceeding tables, | get 6.6 and 76 for group 1, and 3.3 and 34 for group 2.
Medium estimate High estimate
Bin 3 4 Total 3 4 Total
29 R 09/04/13 T uE ek 4 Ec oo |t .
S Vel able1z | ALMNosek | i micHazard 1.70E-05 4.90E-06 5.60€-05 2.00E-05 S Tmet resclulon
Liner Failure 0.11 11 ¢
BWR Mk I/Il Uncovery Frequency 1.70E-06 4.50E-06 6.60E-06 5.60E-05 2.00E-05 7.60E-05
Liner Failure 0.050.5 0.251
All others Uncovery Frequency 8.50E-07 2.45E-06 3.30E-06 1.40E-05 2.00E-05 3.40
b
p. 36 - "In reality, the effecti of post Fukushima imp ,
mitigation measures will depend on a variety of factors, which the 5p
consider, and which are expected to be more effective more than 95-p
expected to increase the likelihood that deployment of mitig:
30 RES 09/04/13 4323 Al Nosek Comment incorporated, Text revised.
Comment: | suggest the preceding edit. The original 25t 501
measures are more than 95% likely, which is unlike ¥the SPFS HRA and potential
improvements. | imagine the text may have meant . ‘s effectiveness “if successfully
deployed”, although this is mostly redundant with t o of 19 {95% ~= 1/19).
The e carrectly identifies thata ity was not performed far
mitigation. Text revised as follows:
p. 36 - “For the purposes of alysis, it was assumed that successful mitigation R Sl
:I:U:ase:i':thel cpom:u:lonal ot Iifor éILI.'I-;Ta.‘I? ei\nems a; dletirm.med ™ |for the purposes of this regulatory analysis, it was assumed that mitigation if
3 Res | oosoaraz |  azaa Al Nosek | iwpe" |ue: ‘:: udy o '"“f" “a”"_t.' .t'" " fs A ANCAREES successfully deplayed decreased the conditianal prabability by a factor of 19 far
Sween pienG, T2y J-idreosec na senallviny arisie. all initiating events as determined in the Spent Fuel Poal Study. Because of
¢ certainty and vanability in designs and strategies between plants, this
Comment: It 15 assumed, and | see no sensitivities that address mitigation. i i_ A o Iw.l £ | o kL g X .
assumption was only used in the evaluation of alternative 2 for low-density
spent fuel poal storage.
p. 37 itwalues are used in the low/medium/high estimates in Table 14, " y "
See response to item 5. Flan to revise table 13 to give release frequencies fo
32 RES 09/04/13 Table 14 Al Nosek L it is not clear which SFP groupis) this data is applicable to. Therefore, | cannot p : - 5 L s !
: low estimate, base case, and high estimate.
roduce the calculations.
. he | i i
le 22 & Page 66, Section 4.5.4.2: While Surry may represent an average Noted, Surry does produce tl e_ o.west Consequence wh?n the distance is not
tion density within 50 miles, it produces the lowest consequences when the distance is smunsated byt the results of withinwtacter.of 2ol the highiest total
33 RES 09/04/13 | T22 84542 Al ¥ B 5 consequence (at an assumed &8.4% release) which is within the range of

fncated. Please consider recognizing this somewhere in the report for the sensitivity

uncertainty. Itis somewhat surprising that the total consequence does not
reflect a greater delta,




Regulatory Analysis, Rev. A Cc t Resolution Matrix

No. Office | Received ﬁﬂe?ed Name Comment Disposition Reviaw/Concurrince Priority
Section Phase
p. 43 - | suggest renaming the section to 5FP Release Fractions, as this section does not discuss
release magnitudes. | also suggest keeping the section on pool inventory next to this section, as
34 RES 05/04/13 43.2.9 Al Nosek  [these are the two major inputs in deriving the source terms for the RA, Comment incorperated, Section heading renamed,
| coordinated the rest of my comments on this section with Hossein, Please see his writeup.
35 RES 09/04/13 4.3.2.10 A Nosek |p. 44 - Please delete the last paragraph. This isn't correct. C incorporated. Paragraph deleted.
p. 47 - This Evacuation model was anly used for releases less than 1 MCi, which | da not believe
ou used in the RA. Also, the next paragraph is on Met data, not "Emergency Response
b 2 :. % 2 .p .ag; oy i A BENGY Ao Section 4.3.2.13 text was revised to delete Peach Bottom-:
Medeling”. Some of this information is rather detailed and incomplete. Perhaps a better _ . 2
36 RES 09/04/13 43.213 Al Nosek i N 3 medel discussion, Emergency response model, although as not
strategy is to reference the offsite consequence analysis done in the Spent Fuel Poal Study, and ireditied from Beach Bottain's far sy sensitivity shidiss
distinguish what was done differently to expand the analysis to the fleet of SFPs. You may be ¥ v %
able ta use the input | gave you on July 18th.
.79 - I | poal i iti
:e:ifiJ:;l:as:hp:z%rr:::‘r:a;:to“o:‘e el s(pfnlts I::‘ee ”".‘1 srouipnst.:‘ceh;:\lf % gﬁsm:ve net. . |The RA Handbook guidance is considere, rre I framewark.
a7 RES 09/04/13 511 Al Nosek i & tak R "8 St g, BT i Updating the RA Handbook would not ghiange th unless the
the “regulatory k™? Simply ups g the RA would make this statement not et i
= : s s g 5 Commission agrees to policy changes.
true. Consider saying maore specifically “using the current RA handbook guidance”,
Section 4.5.6 shows the proj plement each alternative. The
difference in costs bef im nti he two alternatives shows that
. 85 The table indicates that industry impl ion of lited fuel costs less at
38 RES 09/04/13 Table 56 Al Nosek 2 5 ¥ : there is a greater delta w at 7% than 3%. That is because the
T4 than at 3%. s this correct? 3 = - - :
costs incurred chieve the low-density storage cenfiguration
has a great pact th; ose task storage costs incurred well into the future.
p100 The last paragraph of this section states that the backfit “would not constitute a substantial _ h .
3 . f 3 As previously di sponse to comment 24, security events are not
increase in protection to public health or safety or the common defense and security, and the dinaflis oW ory snalvsis as discussed in the Executive Summa
39 RES 09/04/13 6.2 A Nosek  |costs of this rule would not be justified in view of the increase in pratection to safety and z x i ."I ; : 25
2 i . is regulg®iry analysis does not impact conclusions of previously performed
security”. However, we did net analyze the security benefit of the backfit, only the safety 2 z F
ecurig@inalyses that resulted in that conclusion.
benefit.
As it stands, | disagree that the current analysis supports the conclusions being made. In i . . .
SR . P ument revisions were made to resolve discrepandies and issues as
40 RES 09/04/13 General B. Wagner |summary, the draft analysis is difficult to follow, some of the calculations seem incarrect, and misntad i shis matic
numerical results of the analysis do net support the regulatory conclusion. :
* The conclusions are not supported by the results of the analysis. The % ca n
account for variations among plants, while the "high estimate” does gDe: he decision is
made based on the results of the base case. The analysis essentially i at rther
regulatory action is needed for any plant because the alternative is not ¢ en | for some
41 RES 09/04/13 | Conclusions B. Wagner 2 ¥ Ve i See response to comment 15,
plants. To truly demonstrate that the proposed alternative is t eflgial, the analysis
should use reasonably imiting values for each parame! at al nts are bounded.
Mote that this is essentially what was done in the hi, tima I resulted in the
alternative being cost-beneficial.
» I was unable to reproduce the results alysighea me to suspect that many of the
r incorrect. Further, il i i in th i
42 RES 09/04/13 Results B. Wagner Eepltsars Incorect--Rriey noten - Ainprovnedin t. fere_port to T e the | ceer P to specific o below.
results. The results need a thoroughifeview tables summarizing intermediary results
should be provided, Some spedific suj 5 are provided in comments below,
“thi o tour ti in this regul lysis. h
* Much language is taken ffom Apps [ ofthe SFPS which doesn't make sense in the current The terlin i s.tud\-' s yseaieary mes. ks regy a.torya.lTa siac) Inizack Cas
43 RES 09/04/13 General B. Wagner i = . {p.p. viii, 34 {twice), and 45), the preceding sentence identified and referenced
context. The phrase Sthis study ftemused to describe the SFPS.
the SFPS.
= Many of the s in much more technical justification. Some specific
a4 RES 09/04/13 General B. Wagner V_ 2 P See responses to specific comments below.
suggestions ar i camments below.
* The executive sul ry is silent on the cost-benefit analysis which constitutes essentially the
: = 3 : z i
a5 RES 08/04/13 Executive 8. Wagner entir cumgnt < plgpose of an executive summary is to summarize the oont.en.'ts o lhe Noted.
Summary d nt 50 ould include several paragraphs on the results of the cost-benefit, inchuding
5ith
e analysis doesn’t consider other reasonable alternatives such as expedited
tr; r of less fuel (e.g. 10 year cooled and older} or alternative loading patterns (e.g. 1x8). NRC
dafice on performing regul y analyses, doc d in NUREG/BR-D058, states "The listof |A management decision was made to delete other alternatives being considered
48 RES 09/04/13 | Alternatives W g altegiatives should be reasonably comprehensive to ensure that the range of all potentially so that the regulatory analysis would focus solely on the expedited spent fuel
nable and practical approaches to the problem are considered.” This is a significant transfer alternative.
omission, especially considering the recommendation to consider a 1x8 pattern in the 5FPS
regulatory analysis,
Executive * Executive summary paragraph 4: Some risk information is discussed. Determining the relative
47 RES 03/04/13 e agner  |contribution to risk wasn't a goal of the regulatory analysis, which is not a PRA. Consider deleting|Noted,

risk statements,




Regulatory Analysis, Rev. A Cc t Resolution Matrix
No. Office | Received ﬁﬂe?ed Name Comment Disposition Revliw{Conourrdnc Priority
Section Phase
* Executive summary paragraph 6: The study assumes that mitigation is successful for low y
density cases and unsuccessful for high density cases, V4
Eviciiita o The basis for this assumption is unclear, There isn't any obvious reason density would affect V4
48 RES 05/04/13 i B. Wagner itigation likelihood. | suggest fails for bath high and low density. This assumption provides the largest delta benefit between the two alternativesy
& o Regardless of whether this assumption is changed, it should be removed from the executive } ¢ J
summary. It's one of many , and hasa y small effect, It's unclear why it -
shauld be highlighted in the executive summary. i 7
T m . —— T -
4 RES 09/04/13 Table 12 8. Wagner * Table 12 .Flequenc,y o Sgent_ Fﬂe Pool Uncovery for Seismic Events™ has incorrect values for Incorfiarater, Ses responea t comment 3. -
the row "this regulatory analysis, ' i
+ Table 13 “Fraction of Severe Seismic Events that Result in a Partial Spent Fuel Pool Draindown 4
Preventing Matural Circulation Cooling of the Spent Fuel”: the title is misleading. The values Incorparated. Table 12 was renamed to "Fraction of Severs gMsmic Ewents that
50 RES 09/04/13 Table 13 B. Wagner |presented in the table are the fraction of time the fuel is not air coolable due to either excessive  [Result in a Partial Spent Fuel Poal Draindown Preventing J¥tural Crculation
heat or a partial draindown. The table should be i and the ph more adeg v |Cooling of the Spent Fuel.” >,
explained in the text, ‘ ’
I “Rel i Fuel Poal Initi 1 Gt I i i I
51 RES 09/04/13 Table 14 8. Wagner . Ta.b e 14 “Release Frequencies for Spent Fuel Pool Initiators”: Some of the values in this table carporated., Saw rerpanes io chmme
are incorrect. :
| fre i ol i 2 le is gi 4 4
52 RES 09/04/13 Table 14 B. Wagner o tab_le Thareless des/ased hiould be pravided AR sxmples glven Incorporated. See responselt w
below in Table 1. bl |
= Table 21 “Estimated Cumulative Cesium Inventory Release Fraction Given a Spent Fuel Poal l
Fire" is an example of where significantly more technical justification should be provided in the
= == 03/04/13 tbloes B. Wagner text. RES provided these values based on SFPS results and their judgment. Though the values are TN fiput 1
samewhat arbitrary, there was reasoning behind them that could be conveyed. ‘
= Table 22 “Population Density within a 50 Mile Radius of U.S. Nuclear Power Plant Sites” lists TablE83, Reglilatol talysis Inputs Summary, identifies that the median [the
54 RES 09/04/13 Table 22 B.Wagner |high, mean, median and low estimates. It's unclear in this table which are used in the low, best fRighest g e twa low estimates) was used in the low estimate, the mean was
and high cases. sed gfthe Base case, and the high estimate was used in the high estimate.
4 ieFegulatory analysis, the Transnuclear TN-68 dry casks are selected as
* The cost caleulations assume that casks will have to be severely underloaded ba: ad on the g iépresentative DSCs for the BWH spent fuel for Group 1. For Groups 2, 3, and 4,
year cooling time. This results in a 25%-35% increase in cask costs. This significant tast inglfe the Holtec Hi-Storm FW DSC is modeled as representative DSCs for the PWR
55 RES 09/04/13 4332 B. Wagner |raises the obvious question of why a more reasonable alternative wasn't consie o spent fuel. Based on Table 5, the maximum capacity based on decay heat is
ple, with 7-year cooled fuel these costs would be significantly low: Fiefit: luced by app ly 16%. If additional spent fuel is allowed to remain in
be similar. The assumptions clearly don’t maximize the benefits relativ i the pool, then an analysis to determine what the loading configuration would be
2 and its impact on the accident progression and consequence analysis,
Discount rates - = Section 0.3.3.1 of the SFPS states "Historic alyses have As discussed in section 4.4.1, a low discount rate value of 2.0 percent is included,
rovided the undiscounted values for the costs and bene rposes, but have  |which represent the lower bound for the certainty-equivalency rate in 100 years
56 Res | osjoan3| 4313 8 wagner |72V A 7 p 5 iy ryed prat man
not provided them as a sensitivity analysis.” Why are I treported inthe  |using the random walk model approach to address the concern that interest
current analysis? & rates are highly uncertain over time. This
= Section 4.4.5 "Sensitivity to a Uniform Fuel Pattern d Outage”: Suggest referencing
57 RES 09/04/13 445 B. Wagner |where the results of this sensitivity are reported. Thegl is similar {redundant?) to Section  [The sensitivity results are reported in section 4.5.1.5.
4.5.15 . -
4 ) Table 35 provides a comparison of the effect on the public health (accident)
* Section 4.5.1.5 “Sensitivity to a Uniforgg®iel Pattern during an Outage™: It's not clear where attribute if a plant operator initially places discharged spent fuel in a uniform
58 RES 09/04/13 4515 B. Wagner £
/044 e these numbers come from. pattern and achieves the 1x4 pattern by the end of OCP 2 (i.e., within 25 days)
versus placing the fuel directly into the 1x4 pattern
= This section is one example where | can’t reproduce
g 4.3 person-rem per year, | calculate maore like 77. Further,
59 RES 03/04/13 451 B. Wagner PEeem to contradict those in the SFPS. This analysis uses a release ~3x Noted.
pcy ~10x larger and only calculates an averted dose ~3x larger. The
ues should be verified and should be more apparent in the text,
60 RES 09/04/13 4.5.1 . Wagner o 5' cz:g‘:er:\::;:‘h[::;‘:e:;L:l;r"l'ea;?::r save hiaca populationdenslty.arSda s Comment incorporated. Made conforming change to section 4.5.1.
 Jetion 4.5.1.1 "Population Demographic Sensitivity™ Not clear what this section is doing or _ . ) . ) 2 EH
: b f il il hi 5
61 RES 09/04/13 4511 i & the numbers are coming from. 1sn't this effect already included in the difference between his .secrmn _sh_aws the ll.ﬂlilad' of vanyingasingls varicble withinihe tase case
;i In this case, it is population demography,
base case and high 13
.
= Section 4.5.1.2 “Public Health [Accident) Consequences Beyond 50 Miles Sensitivity”: The first Commant iacasoprated. The taxt wgs revl?et.l asfollows: i
sentence should be changed to “Because a spent fuel | fire under certain scenarios and Because @ spent fuel poal fre could result Il impacts o public healt that
62 RES 09/04/13 451.2 3 fl hod extend beyond 50 miles, this case evaluates the sensitivity of averted public

envirenmental conditions could is expected to result in impacts to public health that extend
beyond 50 miles...” ta more accurately represent the likely scope of SFP accidents.

health exposures extending beyond 50 miles from the site, using the base case
assumptions and the standard 52000 per person-rem conversion factor.




Regulatory Analysis, Rev. A Cc t Resolution Matrix

No. Office | Received aﬂe?ed Name Comment Disposition Reviewer Comme Reviaw/Concurrince Priority
Section % Phase
* Section 4.5.1.4 “Seismic Initiator Frequency Assumptions Sensitivity”™: Isn't this already included [ . ; 2 X i
63 RES 05/04/13 45.1.4 B. Wagner |in the difference between the base case and high estimate? The numbers in the table seem ta Thesaction .sh.ows the 1r.n;?|.'fct ot Rrying & singls varlabie within thi base case,
L s - In this case, it is seismic initiator frequency.
conflict with previous tables.
i s o - - This section shows the impact of varying a single variable within the base case.
(1 RES 09/04/13 Table 44 B. Wagner STable s Se[:sctlvlt\r...Loadmg Raleim 2F Discliargest FueliNot dearitiaonumbers wers ussd In this case, the uniform high-density fuel pattern conseguences replaced the
to generate this table.
1x4 high-density fuel pattern consequences.
* Section 4.5.10.2 “Cask Handling Risk": This section erroneously implies that dry cask costs were Jits sectiopirelers iy the ina ahigrand eq tenaty sor.
65 RES 09/04/13 4.5.10.2 B. Wagner i receiving the casks, moving the cask to the Ioading area, and giovin
not included in the analysis when in fact, they were, i
the 15FSI. ‘ &
- RES 09/04/13 Table 47 8. Wagner -.Table 47 “Sul.nmary of Totals for ﬁfilematlues": Tab.le should include low and high estimates Noted.
since plant variation and uncertainties are not contained within the base case.
= Section 5.1.4 "Sensitivity Analysis": “In this section, a low and high estimate is provided which
combines the range of expected spent fuel pool attributes with conservative assumptions to
madel the range of poal accidents postulated.” It's not clear what is being caleulated in the low,
67 RES 09/04/13 5.1.4 B. Wagner |base and high estimates. If the range of expected attributes are included as described In the sensitivity analysis section anly o gt 2 time is varied.
throughout the text, the high estimate should be larger than the base case by at least the ratio of & ]
the release frequencies. Looking at the results, this is not usually the case, implying a mistake
seems to have been made somewhere.
68 RES 09/04/13 6.1 B. Wagner * Section §.1 “Regulatory Analysis”: Most of the justification in this section should be included in —
the executive summary
Sensitivity * The regulatory analysis guidelines should be updated to not recommend truncating results
69 RES 09/04/13 bayand 50 il B. Wagner |beyond 50 miles. For SFP releases, in many cases the majority of the consequences are beyond | Noted, This c change and requires Commission approval,
50 miles and a 50 mile truncation is inconsistent with the agency’s use of LNT.
The logic for the decision is not clearly presented. ; fa £ s . ;i
i 3 - basis for no action is there is not a substantial increase in public
70 RES 08/04/13 6 K. Compton 1. If the basis for no actien s that there is no su.bstantlal increase in public health or safety ! i ok implarnenting ltarnalive 2 low-density ssent ek pool
because of the large margin to the safety geals in the no action alternative, then that could b
much more clearly stated. In this case, the question of cost-beneficiality Is meoot.
Ta the extent that the costs of the proposed alternatives outweigh the benefits, the W itite
somewhat difficult to follow. The costs are dominated by industry implem
to be relatively constrained to arcund 50MS. The benefits are domina
71 RES 09/04/13 & K. Compton  |property and by public health {accident) consequences, which appea d that is [With respect to the consequence analysis, those are the two critical inputs.
where | would suggest that additional clarity is needed. There seem
See the response to comments 12 and 31. Credit for mitigation was only
cansidered for the low-density storage alternate 2 ta maximize the benefit as
alternative and assuming no successful compared to alternative 1. Section 4.5.10.3 addresses mitigation qualitatively
regulatary baseline”. However, the ernative 1 (p. 4) states that compliance with (by discussing the additional i ion, i i and
72 RES 09/04/13 | Mitigation K. Compton |all current regulatory requirements® eline. However, it does not appear that any |strategies required under Orders EA-12-049 and EA-12-051. This additional
of the three bulleted items are credited| Falternative 1 baseline. This should be more clearly i t, and features provided by Orders EA-12-049 and EA 12
explained. A recommended he to perfarm a sensitivity analysis with credit for  |051, provide additional accident fan ¢ bility and would further
mitigation and lack of cred . IFebuld well be that the assumption of no successful [enhance the likelihood of successful thereby further reducing the
mitigation as the baseli 11 would, in all cases, drive whether expedited transfer  |value for the conditional probability of release used in this regulatory analysis.
is cost beneficial agho
The computatio property damage does not appear to be clearly explained. For
of offsite property on p. 17 and p. 64 appears to be adapted from
s to items such as land, food, water, and tourism, However, (to the
tanding) the economic impacts computed by MACCS2 are dominated by the . .
73 RES 03/04/13 OPD Biction, i.e., the costs associated with depreciation and loss of use of interdicted land HlSheel ThE CoMpULEHE oR Gt prosftydanige i iied to b

K. Compton

sfficd, and the writeup implies that indirect tertiary impacts such tourism are included in the
1estimates. Including these indirect tertiary effects may impact the benefit of averted
omic lasses.

dominated by the cost of interdiction.




Regulatory Analysis, Rev. A Cc t Resolution Matrix

No. Office | Received ﬁﬂe?ed Name Comment Disposition Revliw{Conourrdnc Priority
Section Phase
The basis for the use of 50 miles as the base case is not explained except by reference ta the
puidance in NUREG/BR-0184. However, that guidance appears to be specific to power reactors.
On p. 56 of the reg analysis, it implies that the SFPS model may be the reason for results
extending beyond 50 miles {"The Spent Fuel Pool Study uses a plume release model that predicts
slow deposition of aerosols. This results in public health consequences that extend beyond 50 y
miles from the postulated accident site.”). The reason for effects beyond 50 miles is the large The plume model (including the met data) provides the transport medianisrmiffli,
74 RES | 09/04/13 | SOmiles | K.Compton | oo o tne Pe S ) s itllal Elime miodel finclucing he/ et Sstal prbildes e iraisnact Mol oy
magnitude of Cs release, not the plume model. Even for power reactors, it is acknowledged on p. [depositing radioactive cesium. i
5-40 of NUREG/BR-0184 that "A study is also performed comparing the effect of modeling offsite 3 -
damage to radii of 50 and 500 miles. It indicates that the choice of radius is significant anly for
the 55T accident category, the differences being quite pronocunced.”. Similar observations can
be made by examination of the NUREG-1150 analyses for the Zion plant (NUREG/CR-4551, Val 7,
Rew 1, Part 1, Fig. D.1-5)
y i
There are assertions of uncertainties on conseguence modeling that do not appear well
supported and/or that would challenge the conclusions made regarding whether the benefits i " 2 i
75 R 05/04/13 4610, i A L . Thi RES.
B o4/ Bl ki Gamptan outwelgh the costs. Note that the assertion of uncertainty does not necessarily imply that a Clafy. This.bext was provided by HES. |8 9
conservative treatment was used. ﬁ -
P. 47: “These measures are subject to large uncertainties, as it is difficult to model the impact of
disruptions to many different aspects of local economies, the loss of infrastructure on the general
76 RES 09/04/13 p. 47 K. Compton  |U.S. economy, or the details of how long-term protective actions would be performed.”. Ifthe  |[Noted.
uncertainties are large, the impact of these uncertainties on the conclusion (that costs outweigh
benefits) should be moare clearly addressed
P. 76: "There are also significant uncertainties in the calculation of event consequences in terms
of the dispersion and disposition of radioactive material into the site environs. This is due in part
to significant uncertainties regarding the degree to which topographical features and other
sl AngRrert g e g L B grlp - e i Peach Bottom met data and topographical features were used for all
7 RES 09/04/13 7 K.C phenemena are modeled at distances away from the evaluated site.": This does not appear, 3 47 Is that i b allidies i the st cited
P ~COMPLON consistent with NUREG/CR-6853 {comparison to ADAPT/LODI showed good agreement out ta! A b 2 da}.OO i oraisfiescinthe sudys
100 miles), SECY-12-0110 Enclosure 9, or staff testimony related to Pilgrim SAMA analyses whe 4 e IRTRETRNT PEYOM mibes
contentions regarding the effects of local meteorological variations (i.e., seabreezandh;e 4
was dismissed by the ASLB
v~ 4 Comment incorporated. Text revised to:
“In response to these recent events, the staff has determined that it shguld g at high In respanse to these recent events, the staff has determined that it should
density spent fuel pool configurations continue to provide adequate pr on, and assess canfirm that high density spent fuel pool configurations continue to provide
78 RES 09/04/13 p.2 K. Compton |whether any safety benefits {or detriments) would oceur fromi@xped fer of spent fuel to [adequate protection, and assess whether any safety benefits (or detriments)
dry cask storage.” — Shouldn't the Tier Il plan be refere e broad would eccur from expedited transfer of spent fuel to dry cask storage as
deseribed in a memorandum to the Commission, “Updated Schedule And Plans
For Japan Lessons-Learned Tier 3 Issue On Expedited Transfer of Spent Fuel,”
[Ref. 77).
Comment incorporated. Text revised to:
= P12 "Away-from-reactor pools argest volume of interim spent fuel storage.™
7a RES 09/04/13 P12 K. Compton | This does not seem right. Most fuel asks at onsite I5FSI's, correct? Recommend | Away-from-reactor pools are used to provide interim spent fuel storage.
clarification . Typically, they are divided intc pools at the reactor site and poals away from the
- reactor site or offsite although this distinction is not important to this analysis,
' 4
' The first paragraph of section 4.3.2.9 states: The spent fuel pool release
. fractions used in this latory analysis is based on the results of the Spent Fuel
=P 43 "A o characteristics from previous spent fuel pool studies Bl ST L A < i .D v
d L, o 1y less in th it Hani ¥ Pool Study for Group 1 as well as previous spent fuel pool studies. Table 19
ai RES 09/04/13 p.43 K. Compton em_ons THES [T o 1 CR LT 278 g?nera apialidicks c,urren_s ek an_in ntsiittied shows a comparison of the release fractions between the Spent Fuel Poal Study
studies”smore acc ly, the release fractions are generally less. With a larger inventory, one : 2 7 : :
el o bt Elaiah ik and p studies that ates that cesium release fractions are
fanl "_'- 3 3Mpyy relchp Iraction 8 EOMPRTADIE Bkuse MARNINES generally less in the Spent Fuel Pool Study when compared to previous studies,
and the timing of the release is generally longer.
gti: “Othe  settings and models necessary for a MACCS2 caleulation (e.g., food chain model)
taken fram the NUREG-1150 (Ref. 46] study MACCS2 input file prepared for the Surry
Station. The input file is documented in Appendix C to the MACCS2 code manual (Ref. 67)
o RES DRfosA3 B4 . .- 5 referred to there as Sample Problem-A.": | would not refer to Surry or Sample Problem AL Hoted,
e settings were based on the site specific review conducted for SOARCA and documented in

MUREG-1935, NUREG/CR-7110, and the forthcoming best practices NUREG




Regulatory Analysis, Rev. A Cc 't Resolution Matrix

Office
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Priority

RES

09/04/13

K. Compton

* P. 44: "Two important parameters and variables required to madel a spent fuel pool site are 1)
the population density and distribution and 2] the site meteorology™: The impact of
meteorological variations across sites does not appear to be discussed in the report

This regulatory analysis modeled the demographics and economic data of 4
nuclear power plant sites. Na variation from the Peach Bottom meteorological
data was conducted.

RES

09/04/13

K. Compton

= P_47:" This response model assumed that a seismic event would not significantly affect
emergency response. This is based on an assessment in NUREG-1935 [Ref. 54) of the same site
and seismic event that assumed the damage to local infrastructure is limited to 12 bridges, partly
due to the few large structures in the area “: Similar to the comment on meteorology, bear in
mind that this abservation is highly site specific but the results are used on a fleetwide basis

Noted, See comment 36 in which states: This Evacuation model was @hly usedgy

for releases less than 1 MCi, which | do not believe you used in the RA o

RES

09/04/13

K. Compton

= P_48: "Although using a single plant’s ¥ response 2 and ¢ e
analyses intreduce uncertainty especially for estimating consequences for distances far from the
site, the expected results are expected to be refatively insensitive near the site. Therefore, the
resulting quantitative health objectives used in comparisans to the Commission's Safety Goals
represent risk to the average individual within 1 mile and 10 miles of the plant, and should be

rel ly i itive to this modeling.": This needs to be checked, something does nat
sound right. EP should not affect consequences at far distances; however, it can significantly
affect close-in consequences such as early fatalities

~
e

This statement is based on input providey

RES

09/04/13

K. Compton

* P. 55: "Because C5-137 are long-lived, subseq d [FES OCCUT OVer many years.”; It
is unclear what the half life of the radionuclides has to do with the discount rate, as we do not
apply discount rates after the accident, only when rolling up annualized costs for the remaining
reactor life.

Comment incorporated. StatgMedbdelgted.

RES

09/04/13

p. B0

K. Compton

= P_80: "Therefore, the use of alternate dose response models would significantly reduce the

ified latent cancer by at least an order of magnitude.”: LCF risk, not latent
fatalities. We do not quantify total latent fatalities in the SFPS, only collective dose

VAR

Comment inco ised text to read: Therefore, the use of alternate

dose responsgdodels Would significantly reduce the quantified latent cancer
Fatality risjg®y at least'an order of magnitude.
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From: Witt, Kevin

To: Merzke, Daniel; Uhle, lennifer; Taylor, Robert; Schofer, Fred; Kokajko, Lawrence; im; ;
Lombard, Mark; Barto, Andrew; Gendelman, Adam; Campbell, Tison; Mizuno, Geary; Esmaili, Hossein; Gibson
Kathy

Subject: June 19 Chairman Briefing on Spent Fuel Pool Study & Regulatory Analysis

Date: Tuesday, June 18, 2013 3:21:44 PM

Attachments: ChairmanBrfAgenda(6-19-13).docx

i ief- r(6-19-

ChairmanBrief-1pager(6-19-13).docx
Schedules(Tier3-WC-SFPS(rev6-12-13)).pptx

Hello all, please see the attached final documents for the June 19 11am-12pm Chairman
briefing on the spent fuel pool study and regulatory analysis. Note that the briefing agegg
changed slightly from OGC comments to indicate the regulatory analysis and bac ‘
analysis discussions are focused on the reference plant. e 4

Please let me know if | can provide any additional information. " "

Thanks,
Kevin



Briefing Agenda for the Chairman
June 19, 2013, 11AM - 12PM

Recap of Spent Fuel Pool Study Results — High level discussion of results from the study as
outlined in the executive summary. Short discussion on qualitative comparison of risks
(Appendix B).

Reference Plant Regulatory Analysis:
o Discussion of regulatory analysis process
o How the results ot the spent fuel pool study were used in the regulatory a'. eV,

contamination impacts/costs). o’
o Overview of sensitivity studies included in the spent, tuela 6"1" study regulatory analysis
(including person-rem conversion factor, replacemen i éf‘gy costs, consequences
beyond 50 miles, and variation of conditional reie gt irequenCIes)
o Other considerations in the regulatory analysns eludlng modeling uncertainties, cask
handling risk, mitigation strategies, and qua ative factors including defense in depth)
o Regulatory analysis results <

Reference Plant Backfit Analysisy

o Results of the backfit analy%is__ __}_t:a'tned in the spent fuel pool study according to the

Tier 3 plan:
o Discussion of” w e inrsights from this study will inform a broader regulatory analysis of
__:Is_at all U.S. operating nuclear reactors

£ chedule to support the agency’s ongoing waste confidence efforts



Spent Fuel Pool Study and Regulatory Analysis Results
June 2013

e The purpose of the study was to determine if accelerated transfer of spent fuel from the
spent fuel pool to dry cask storage significantly reduces risks to public health and safety.
The study compares high-density and low-density loading conditions and assesses the
benefits of post 9/11 mitigation measures.

¢ The study estimated that the likelihood of a radiological release from the spent fuel pools
resulting from the selected severe seismic event analyzed in this study is on the order {
one time in 10 million years or lower.

potential releases.

e ©

e Low-density loading reduced the size of p ﬁ'af"?éleases but did not affect the likelihood of
arelease.

ficiéntly low that the added costs involved with expediting the movement of spent fuel
/..ifom the pool to achieve the low-density fuel pool storage alternative are not warranted.

Sensitivity analyses that extend the analyses beyond the primary area considered also show
that the low-density spent fuel storage alternative was not cost justified for any of the
discounted sensitivity cases.

e The NRC plans to use the insights from this analysis to inform a broader regulatory analysis
of the spent fuel pools at all US operating nuclear reactors.
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From: Witt, Kevin

To: Taylor, Robert; Skeen, David; McGinty, Tim; Davis, lack; Casto, Greg; Reckley, William; Kokajko, Lawrence;
Bahadur, Sher; Helton, Shana; Schofer, Fred; Gibson, Kathy; Lombard, Mark; Coe, Doug; Craig, ocelyn; Merzke,
Daniel; Bielecki, Jessica; Helton, Donald; Haney, Catherine; Hsia, Anthony; Moore, Scott; Imboden, Andy;
Gendelman, Adam; Safford, Carrie; Demoss, Gary; Wagner, Brian

Subject: RE: Alignment Meeting for Upcoming Chairman Briefing on SFPS/RA

Date: Tuesday, June 11, 2013 12:40:48 PM

Attachments: ChairmanBrfTopics(6-19-13).docx

Hello all, please see the attached proposed agenda for the Chairman briefing og ’ :
19. Please let me know if you have any comments or suggestions by COB today 48
are planning to provide to Jennifer Uhle for alignment with the Chairman’s f ,‘

Thanks, "

Kevin

From: Witt, Kevin

Sent: Monday, June 10, 2013 4:24 PM ;

To: Witt, Kevin; Taylor, Robert; Skeen, David; McGinty, Ti a@ k Casto, Greg; Reckley, William;
Kokajko, Lawrence; Bahadur, Sher; Helton, Shana; Schofer, bson Kathy; Lombard, Mark; Coe,
Doug; Craig, Jocelyn; Merzke, Daniel; Bielecki, Jessica =

Cc: Haney, Catherine; Hsia, Anthony; Moore, Scott; Imbogn, Andy; Gendelman, Adam; Safford, Carrie;
Demoss, Gary; Wagner, Brian ; -

Subject: RE: Alignment Meeting for Upcomlng Chai Briefing on SFPS/RA

Hello all, thank you for suppomn igfiment meeting. As a result of the meeting |
have noted the decisions/actioq,| 43 follows:

- Preferred briefing tipe,Syfe 19, 11am-12pm

- Attendance for the Bigfing: Jennifer Uhle, Rob Taylor/Dave Skeen, Fred
Schofer, RES ’Ot Z (1-2)

- NRR/JLD (KyMitt) will propose a detailed list of discussion topics for the briefing
by 12pm on Jun / 1 and subsequently distribute to the group for review and
comment

- SNNRA DSS (T. McGinty) will forward the proposed discussion items to Jennifer
e 1p€ discussion with the Chairmans office by 5pm June 11

/ NRR/JLD (K. Witt) will work with NRR/DPR (F. Schofer) to prepare a one-page
_;_.;_'- utline of the study/reg analysis to use during the briefing by Friday, June 14 and
subsequently distribute to the group for review and comment for finalization by June
18.

Please let me know if you have any comments or additional items to consider.

Thanks,



Kevin

-----Original Appointment-----

From: Witt, Kevin

Sent: Friday, June 07, 2013 1:24 PM
To: Witt, Kevin; Taylor, Robert; Skeen, David; McGinty, Tim; Davis, Jack; Casto, Greg; Reckley, William;
Kokajko, Lawrence; Bahadur, Sher; Helton, Shana; Schofer, Fred; Gibson, Kathy; Lombard, Mark; Coe,
Doug; Craig, Jocelyn; Merzke, Daniel
Cc: Haney, Catherine; Hsia, Anthony; Moore, Scott; Imboden, Andy; Gendelman, Adam; Safford, Carrlea‘
Demoss, Gary; Wagner, Brian r:
Subject: Alignment Meeting for 6/13 Chairman Briefing
When: Monday, June 10, 2013 2:30 PM-3:00 PM (GMT-05:00) Eastern Time (US & Canada).
Where: 09-B4 b

**Update — see attached POP

<< File: POP-ChmnSpentFuelBrf-MgmtMtg(6-10-13).docx >>

Office of Nuclear Reactor Regulation
US Nuclear Regulatory Commission

Washington, DC 20555



Office (301) 415-2145

%



Proposed Briefing Agenda for the Chairman
June 19, 2013, 11AM - 12PM

- Recap of Spent Fuel Pool Study Results — High level discussion of results from the study as
outlined in the executive summary.

on those aspects in the future if requested.

o Discussion of regulatory analysis process (including cons:deratlo of agequate
protection, substantial increase in safety screening criteria, ;a 7 cestfbeneflt analysis)

o How the results of the spent fuel pool study were used t_'_ fegﬂ\atory analysis
(including alternatives considered, seismic event qu""' 0 a?ncl frequency, consequence
analysis results, mitigation model, and Ilmltatlons of } &ré*gulatory analysis)

o Use of low, best, and high estimates for the requ| A ory analysas model (including release
frequency, occupational worker exposurexac 'en‘t) and long-term habitability criteria)

o Overview of sensitivity studies included in jfe spent fuel pool study regulatory analysis
(including person-rem conversion facto :\e’piacement energy costs, and consequences
beyond 50 miles) k -

o Other considerations in the r@u -
handling risk, and mitigation‘g
Regulatory analysis resuft

-.'a"‘halysis (including modeling uncertainties, cask

- Discussion ofshig _' plan to use the insights from this study to inform a broader regulatory
analyS|s of fh pbnt fuel pools at all U. S operating nuclear reactors while considering the



From: uhLeJ.enﬂiI.EL

To:

Cc: mm._uimwn Casto, Greg; Schofer, Fred; Iam_ﬁp_b_eﬂ Skeen, David; Kokajko, Lawrence; Bahadur, Sher;
Helton, Shana; Gibson, Kathy; Coe, Doug; Lombard, Mark; Hsia, Anthony; Imboden, Andy; Bielecki, lessica;
Merzke, Daniel; Witt, Kevin; Leeds, Eric; Dorman, Dan

Subject: RE: Proposed Agenda for Upcoming Chairman Briefing on SFPS/RA

Date: Wednesday, June 12, 2013 4:10:58 PM

Attachments: ChairmanBrfTopics(6-19-13).docx

Based on a discussion with OGC, I modified the agenda topics slightly. OGC does not want us to mix the rg; ' /
analysis inputs (ie, what was considered), process and purpose with the backfit process. Is this okay?
From: McGinty, Tim 3

Sent: Tuesday, June 11, 2013 6:51 PM

To: Uhle, Jennifer "
Cc: Reckley, William; Casto, Greg; Schofer, Fred; Taylor, Robert; Skeen, David; Kokajko, fwrerice; Bahadur
Sher; Helton, Shana; Gibson, Kathy; Coe, Doug; Lombard, Mark; Hsia, Anthony; Imbod#h, Andy; Safford, Carrie;
Bielecki, Jessica; Merzke, Daniel; Witt, Kevin; Leeds, Eric; Dorman, Dan __ o ¥

Subject: RE: Proposed Agenda for Upcoming Chairman Briefing on SFPS/RA,, *

Jennifer - as we discussed yesterday, attached is the staff's proposed Agéndag#Or the Chairman's June 19th briefing.
We believe it is fully responsive to the initial request, with additionalsspegffics added such that we can provide the
briefing that meets the Chairman's expectations. We are requesting share the proposed Agenda with the
Chairman's Office (Phil/Mike Waters) to confirm that the Agenda get their needs, and receive any additional
feedback or area's of interest.

Thanks, to Kevin and our Agency colleagues on CC y, inat ng the Agenda and participating with us. Tim

From: Witt, Kevin

Sent: Tuesday, June 11, 2013 5:26 PM
To: McGinty, Tim

Cc: Reckley, William; Casto, Gregg
Sher; Helton, Shana; Gibson, Kl
Bielecki, Jessica; Merzke, Dame
Subject: Proposed Agendd fo pco ling Chairman Briefing on SFPS/RA

ed Taylor Robert; Skeen, David; Kokajko, Lawrence:; Bahadur,
Yoe, oug Lombard, Mark; Hsia, Anthony; Imboden, Andy; Safford, Carrie;

ched proposed agenda for the upcoming Chairman briefing on June 19 to discuss the
e rcgulamry analysis. [ have received feedback from all of our stakeholders that they
gendd (with incorporated edits). Please let me know if I can provide any additional

Hi Tim, please seegliex
spent fuel pool A
agree with the’prgf
information.




Proposed Briefing Agenda for the Chairman
June 19, 2013, 11AM - 12PM

Recap of Spent Fuel Pool Study Results — High level discussion of results from the study as
outlined in the executive summary.

Regulatory Analysis:

o Discussion of regulatory analysis process (its purpose and what is conS|dered |n |‘

handling risk, and mitigation strategles)
o Regulatory analysis results
Results of the backfit analysis contalned |n

analysis.

Tier 3 plan:

aff 20 s not plan to specifically discuss aspects of dry cask storage during this
Hrto briefing the Chairman on those aspects in the future if requested.



From: Witt, Kevin

To: Uhle, lennifer; Schofer, Fred; Esmaili, Hossein; Lombard, Mark; Campbell, Tison; Lubinski, lohn;
Lawrence; Skeen, David; Reckley, William; Gibson, Kathy; McGinty, Tim; Casto, Greg; Taylor, Robert

Subject: RE: Spent Fuel Alignment Meeting

Date: Monday, June 17, 2013 11:20:09 AM

Attachments: ChairmanBrief-1pager(6-19-13).docx

ChairmanBrfTopics(6-19-13).docx

Hello all, please see the attached one-pager and agenda to be used for the briefi

Conference Line: 1-877-951-5843 " )
Passcode{ (b)(5),(0)6) ,
Thanks,

Kevin

----- Original Appointment----- "
From: Taylor, Robert On Behalf Of Uhle, Jennifer _ |

Sent: Monday, June 17, 2013 11:02 AM _

To: Schofer, Fred; Esmaili, Hossein; Lombard, Mark;\Canpbell, Tison; Lubinski, John; Kokajko,
Lawrence; Witt, Kevin; Skeen, David; Reckley, Williggf;*GiBison, Kathy; McGinty, Tim; Casto, Greg
Subject: FW: Spent Fuel Alignment Meetinga,

When: Monday, June 17, 2013 3:30 PM-4:00 DM ( I T-05:00) Eastern Time (US & Canada).
Where: NRR-OWFN-13D20-15p 4 '

Al

This meeting is bgihg'gCheduled at Jennifer Uhle’s request to align in preparation for
Wednesday's Chaig#fian briefing on the regulatory analysis for the spent fuel pool

study. ._ - "

Reduired attendees are those scheduled to be present at the Chairman briefing:
hle /Maylor, Schofer, Esmaili, Lombard (or designee), and Campbell (if OGC

_ (ayefdance desired).

The others on distribution are optional for the this afternoon’s meeting and are
welcome to attend if they desire.

Kevin Witt — Please email the prepared talking points to this distribution list and either
bring copies to the meeting or provide them to me before the meeting. Also, please



work to ensure we have a bridge line available for the call to facilitate participation by
those located off campus. Thanks.

Best regards,

Rob

-----Original Appointment-----

From: Uhle, Jennifer

Sent: Monday, June 17, 2013 10:07 AM

To: Uhle, Jennifer; Taylor, Robert
Subject: Spent Fuel Alignment Meeting l
When: Monday, June 17, 2013 3:30 PM-4:00 PM (GMT-05:00) Eastern Time (US & @anadz
Where: NRR-OWFN-13D20-15p 0

X<



Briefing Agenda for the Chairman
June 19, 2013, 11AM - 12PM

- Recap of Spent Fuel Pool Study Results — High level discussion of results from the study as
outlined in the executive summary. Short discussion on qualitative comparison of risks
(Appendix B).

- Regulatory Analysis:
o) DISCUSSIOH of regulatory analysns process (mcludlng consnderatlon of adeq;,aate"“' -

analysis results, mitigation model, and limitations of the reguyl_:_a___t;"
o Use of low, best, and high estimates for the regulatory anal{f’éi _ o&el (mcludlng release
1. habitability criteria, and

o Regulatory analy5|s results
- Results of the backfit analysis cont;
in 10 CFR 50.109(a)(3)

- Tier 3 plan'

o

- open to briefing the Chairman on those aspects in the future if requested. NMSS
e brleflng to help answer any specific questions that Chairman could have on the



Spent Fuel Pool Study and Regulatory Analysis Results
June 2013

This study is consistent with earlier research conclusions that spent fuel pools are robust
structures that are likely to withstand severe earthquakes without leaking.

The study estimated that the likelihood of a radiological release from the spent fuel pools~
resulting from the selected severe seismic event analyzed in this study is on the order a_
one time in 10 million years or lower. \

T NRC plans to use the insights from this analysis to inform a broader regulatory analysis
-.the spent fuel pools at all US operating nuclear reactors.



From: Witt, Kevin

To: Casto, Greg; Schofer, Fred; Reckley, William; lones, Steve
Subject: Slides for ACRS S/C Meeting on Tier 3 Spent Fuel Transfer
Date: Monday, July 08, 2013 3:08:00 PM

Attachments: ACRS-Tier3SubCommittee(7-9-13).pptx
A = - i CE L ‘ 2 5 o

Hello all, see attached slides for tomorrow's ACRS subcommittee meeting on Tier 3 Spent Fuel Transfer, as well
reference information if needed.

-Kevin | .
".

v
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Table 74 Release Frequencies for Spent Fuel Pool Initiators

Spent fuel loading configuration 1x4 1x4
Initiating Conditional Release Conditional Release
A Event Fuel | Probability of Frequen Probabili Fre n
lnltlagra%:vent U:covel:'y ol'\?el:ast: ° (Un:L?:cescs}fvul ofoReIZast: (succ::l;ess‘fle
Frequency | (Unsuccessful mitigation) (successful mltlgatlogi
(per r-yr) mitigation) (per r-yr) mitigation) (per Fe -y,
Seismic bin no. 3 1.4x106® 8.2% 1.18x107 0.43% @ 10N
Seismic bin no. 4 4.9x106® | 82%—100% | 4.03x107-4.9x106 | 0.43% @ 10-
Cask / heavy load 2x107@) 8.2% — 100% 1.64x108 — 2x107 0.43% 4
LOOP — severe 1x107 @ 100% 1.00x107 0.43% 4 s
LOOP — other 3x108( 100% 3.00x108 0.43% @
Internal fire 2x108 @ 100% 2.00x10® 0.43%" Y
Loss of pool cooling 1.5x10-8 (1 100% 1.50x108 % 7.89x10-10
Loss of coolant 3x109 100% 3.00x10° Q. 1.58x10-10
Inadvertent aircraft 3x10¢ 100% 3.00x10° V.. g}‘f (af’f‘” 1.58x10-10
Missiles — general 2.5x109 (1 100% 2.50x10° _ '\ /043% 1.32x10-10
Missiles - tornado 1x109 (@) 100% 1.00x10§ £ "0.43% @ 5.26x10-1"
Pneumatic seal n/a ) N/ S
Total 7.11x107 —"§489%10- 3.74x108 - 2.84x10-

1. Values from NUREG-1353. These numbers were multiplig

having a zirconium fire of 0.25.
2. Values from NUREG-1738

3. Initiating event frequency values from Spent Fu

L=
W

-

3 0
W
W

Bo0 %tudy, Table 4. The likelihood of fuel

; he stated conditional probability of

uncovery is a product of initiating event fraquecy‘\(e g., 1.6x10 for seismic bin no. 3), ac power

fragility (0.84), and liner fragility (0. 1) p-
product of initiating event frequency‘({l
(e.g., 100-percent likelihood of acﬁg

4. The conditional probability of rélea
is the quotient of OCP prol:;abmt /1
release likelihood (factor ﬁi 195
Additional mitigation equip

r s&ismic bin no. 4, the likelihood of fuel uncovery is a
0 ;)‘“ac power fragility of 1.0, and a liner fragility of 1.0
f amﬁ pool liner failure).

: ﬂylth ‘'successful mitigation with deployed 50.54(hh)(2) equipment
€ 91730 or 8.2%) divided by the mitigation benefit in reducing the

" See Section 5.6.3 of the main document for further discussion.

_Qt and mitigation strategies under Order EA-12-049 would further

enhance the Ilkellhoﬁd’ 192 uccessful mitigation, thereby further reducing the value for the conditional

probabillty of rele

th :successful mitigation.

Table 75 Spent Fuel Pool Release Frequency Estimates

Unsuccessful mitigation

Successful mitigation

Low |

Best High

Low

| Best

High

Frelease

7.11x107

5.39x10°

3.74x10%

2.84x10”

These release frequency values are subject to the assumption of unsuccessful deployment of
mitigation and the other assumptions contained in this analysis and those stated in Table 3 of

D-14
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Regulatory Analysis Results

Table 103 Summary of Net Benefits for Low-density Spent Fuel Pool Storage Considering All Initiator

Events (within 50 miles)
AttiIbiitE Best Estimate Low Estimate High Estimate
Undiscounted 3% NPV 7% NPV Undiscounted 3% NPV 7% NPV Undiscounted 3% NPV 7% NPV
Public Health {Accident) 5247,700 5179,500 $124,600 5119,700 586,700 560,200 52,520,000 51,825,500 51,267,000
Occupational Health (Accident) 51,300 5900 5700 $700 5500 5300 521,300 515,400 #510,700
Offsite Property $723,300 $524,000 $363,700 51,073,300 $777,500 $539,700 54,587,800 53,323,400‘1 :306,,700
Onsite Property 510,400 56,900 54,300 54,480 52,950 51,830 5378,600 0 b 5_153,800
Total Benefits $982,700 5711,300 5493,300 51,198,200 5867,700 5602,000 $7,507,700 i séf;'nm,zaa
Occupational Health (Routine) -59,000 -524,000 -527,000 -59,000 -524,000 -$27,000 -59,000 -$27,000
Industry Implementation| -$15,660,000 -$41,820,000 -546,770,000] -$15,660,000] -541,820,000| -546,770,000 -515,660,000, -546,770,000
Industry Operation -5730,000 -5252,000 -564,000 -$730,000 -5252,000 -564,000 -5?3{!&&_@ -564,000
NRC Implementation nc nc nc nc nc nc \:“}:-- ) nc
NRC Operation nc nc nc nc nc nc nc nc
Total Costs| -516,399,000| -542,096,000| -546,861,000| -516,399,000| -542,096,000| -546,861,000 -542,096,000 | -546,861,000
Net Benefit| -515,416,000{ -$41,385,000 -$46,368,000] -$15,200,800| -$41,228,300 -$46,259,000 -$36,682,100 -$43,120,800

Best Estimate

High Estimate

Attribute

Undiscounted 3% NPV 7% NPV Undiscounted i / Undiscounted 3% NPV 7% NPV
Public Health (Accident) 5495,400 5359,000 $249,200 $239,400 473, M _Lr$120 400 55,040,000 53,651,000 52,534,000
Occupational Health (Accident) 52,600 51,800 51,400 51,400 $ oo 5600 542,600 530,800 521,400
Offsite Property $723,300 $524,000 $363,700 e ‘,St-]ﬁ $539,700 54,587,800 53,323,400 52,306,700
Onsite Property $10,400 56,900 54,300 ‘}/ $3§950 51,830 $378,600 5249,600 5155,800
Total Benefits 51,231,700 5891,700 $618,600 51?4,900 5662,500 510,049,000 57,254,800 55,017,900
Occupational Health (Routine) -$18,000 -548,000 -554,000 -$48,000 -$54,000 -518,000 -548,000 -554,000
Industry Implementation| -515,660,000 -541,820,000 -546,770,000 n -$41,820,000 -546,770,000 -$15,660,000 -541,820,000 -546,770,000
Industry Operation -5730,000 -5252,000 -564,000 ] -5252,000 -564,000 -5730,000 -5252,000 -564,000
NRC Implementation nc nc 2 nc nc nc nc nc
NRC Operation nc nc nc nc nc nc nc nc
Total Costs| -516,408,000| -542,120,000 16,408,000 -542,120,000 -$46,888,000 -$16,408,000| -542,120,000 -$46,888,000
Net Benefit| -$15,176,000| -5$41,228,000 % -$15,089,400| -541,165,100| -546,225,500 -56,359,000| -$34,865,200| -$41,870,100

Table 107 Consequences Extendmg B

Spent FLreJ Pgol Storage Considering All Initiating Events

nd 50 Miles Sensitivity Analysis of Net Benefits for Low-density

Attribute

sEstimate

Low Estimate

High Estimate

Undiseounted 3% NPV 7% NPV Undiscounted 3% NPV 7% NPV Undiscounted 3% NPV 7% NPV
Public Health (Accident) 51 78 4 Qo0 » 51,291,900 $896,700 51,081,200 $783,300 5543,600 515,735,800 511,399,100 $7,911,700
Occupational Health [Acuden;} /{1 339 5900 $700 5700 5500 5300 521,300 515,400 510,700
Offsite Pro@‘t\f lﬁfﬁg 300 51,549,700 51,075,600 54,968,300 53,599,100 52,498,000 511,586,600 58,393,400 55,825,500
Onsite Prope 510,400 $6,900 54,300 54,680 $3,150 $2,030 $378,600 $249,600 $155,800
Tqﬁﬁsenef !"":'?;: 53,934,400 52,849,400 51,977,300 56,054,900 54,386,100 53,043,900 $27,722,300| 520,057,500 513,903,700
Occupational Hﬁf Ro, -59,000 -$24,000 -527,000 -59,000 -$24,000 -$27,000 -59,000 -$24,000 -527,000
indu<.try;impl%wtion -$15,660,000] -541,820,000{ -546,770,000] -5$15,660,000| -541,820,000| -$46,770,000 -515,660,000] -541,820,000| -546,770,000
..'_ | ndu.{i%{) peration -5730,000 -5252,000 -564,000 -5730,000 -5252,000 564,000 -5730,000 -5252,000 -564,000
p}ementatian nc ne ne ne ne ne ne ne ne
«Nﬁt Operation nc nc nc nc nc nc nc nc nc
Total Costs| -516,399,000| -542,096,000| -546,861,000| -516,399,000| -542,096,000| -546,861,000 -$16,399,000| -542,096,000| -546,861,000
Net Benefit| -512,465,000] -539,247,000| -544,884,000| -510,344,100| -%37,709,900( -543,817,100 $11,323,300( -522,038,500| -532,957,300

7 'f,-1‘

nc = not calculated

2. Results are expressed in current dollars (year 2012 dollars) except for the undiscounted cases, which are
expressed in constant dollars.
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Regulatory Analysis Results

Table 108 Combined Sensitivity Analysis that Analyzes Consequences Beyond 50 Miles using a Revised
Dollar per Person-Rem Conversion Factor on the Net Benefits for Low-density Spent Fuel Pool Storage
for All Initiator Events

AibGE Best Estimate Low Estimate High Estimate
Undiscounted 3% NPV 7% NPV Undiscounted 3% NPV 7% NPV Undiscounted 3% NPV %Py
Public Health (Accident) 53,566,900 52,583,800 51,793,400 52,162,500 51,566,500 51,087,300 $31,471,600| $22,798,200|4"
Occupational Health {Accident) 52,500 51,900 51,400 51,300 51,000 5700 $42,700 ;
Dffsite Property $2,139,300 51,549,700 51,075,600 54,968,300 53,599,100 52,498,000 511,586,600 825,500
Onsite Property $10,400 56,900 54,300 54,680 53,150 52,030 $378,600 S $155,800
Total Benefits $5,719,100 54,142,300 $2,874,700 $7,136,800 §5,169,800 53,588,000 $43,479,500 521,826,100
Occupational Health (Routine) -$18,000 -$49,000 -554,000 -$18,000 -$49,000 -$54,000 -554,000
Industry Implementation| -$15,660,000] -541,820,000| -$46,770,000] -515,660,000( -$41,820,000{ -546,770,000 -546,770,000
Industry Operation -5730,000 -5252,000 -564,000 -$730,000 -5252,000 -564,000 -564,000
NRC Implementation nc nc nc nc nc nc nc
NRC Operation nc nc nc nc nc nc nc
Total Costs| -516,408,000| -$42,121,000| -546,888,000| -516,408,000| -542,121,000| -546,888,000 -542,121,000| -546,888,000
Net Benefit| -$10,689,000| -$37,979,000| -544,013,000 -59,271,200| -536,951,200| -543,300,000 -$10,648,900| -$25,061,900

—

nc = not calculated
2. Results are expressed in current dollars (year 2012 dollars) except for {
expressed in constant dollars.

s€ounted cases, which are



Backfitting Analysis Results

Table 112 Summary of Backfitting Net Benefits for Low-density Spent Fuel Pool Storage for All
Initiator Events (within 50 miles)

Best Estimate

Low Estimate

High Estimate

Al Undiscounted 3% NPV 7% NPV Undiscounted 3% NPV 7% NPV Undiscounted 3% NPV 7% NPV
Public Health (Accident) $247,700 5179,500 $124,600 5119,700 586,700 $60,200 52,520,000 $1,825,500 51,267,000
Occupational Health (Accident) 51,300 5900 5700 $700 5500 5300 521,300 515,400 $10,700
Occupational Health (Routine) -$9,000 -524,000 -$27,000 -$9,000 -524,000 -$27,000 -$9,000 5'
Total Benefits 5$240,000 $156,400 598,300 5111,400 $63,200 533,500 52,532,300
Industry Implementation| -515,660,000( -$41,820,000] -546,770,000| -515,660,000 -541,820,000| -546,770,000| -515,660,000
Industry Operation -$730,000 -5252,000 -564,000 -$730,000 -5252,000 -$64,000 -$730,000
NRC Implementation nc nc nc nc nc nc nc
NRC Operation nc nc nc nc nc nc
Total Costs | -5$16,390,000| -542,072,000| -546,834,000| -516,390,000| -$42,072,000| -546,834,000 -546,834,000
Net Benefit| -$16,150,000| -$41,916,000| -546,736,000| -5$16,279,000| -$42,009,000| -$46,801,000| -513, -$45,583,000

1. nc = not calculated & v,
2. Results are expressed in current dollars (year 2012 dollars) except for the undlééo pted Ca
expressed in constant dollars. '

==

Best Estimate

High Estimate

Attribute v

Undiscounted 3% NPV 7% NPV Undiscounted | e ,’é 7% NPV Undiscounted 3% NPV T% NPV
Public Health (Accident) 53,566,900 52,583,800 51,793,400 52,162,50 g : 51,087,300 531,471,600 522,798,200 515,823,400
Occupational Health (Accident) 52,500 51,900 51,400 51,3&1 _‘-3‘7.51,'000 5700 542,700 530,900 521,400
Occupational Health (Routine) -518,000 -549,000 -554,000 -518,008T0, ,;534 5,000 -554,000 -518,000 -549,000 -554,000
Total Benefits 53,551,400 52,536,700 51,740,800 -6'1’,1’71;660 "'§1,5 18,500 51,034,000 531,496,300| 522,780,100| 515,790,800
Industry Implementation| -515,660,000] -541,820,000] -546,770,00 0 -541,820,000] -546,770,000| -515,660,000| -541,820,000] -546,770,000
Industry Operation -5730,000 -5252,000 -$64,00M b ¢ -5252,000 -564,000 -5730,000 -5252,000 -564,000
NRC Implementation nc nc nc nc nc nc nc nc
NRC Operation nc nc \.-_\_((c Y nc nc nc nc nc
Total Costs | -516,390,000| -542,072,000| 8 - O\W ?}-‘516,390,000 -542,072,000| -546,834,000| -516,390,000| -542,072,000| -546,834,000
Net Benefit| -512,838,600 —535,535,309 i, 0933300 -$14,244,200) -540,553,500| -545,800,000| 515,106,300| -519,291,900| -531,043,200

1. nc = not calculated
2. Results are expressed in currgn -,__Iollajs (year 2012 dollars) except for the undiscounted cases, which are

expressed in constant douafs

é%~Sensitivity Analysis Cost Offsets for Onsite and Offsite Property

Table 115 Summary of Cem

Total Cost Offsets

Attribute Low Estimate High Estimate
7% NPV Undiscounted 3% NPV 7% NPV Undiscounted 3% NPV 7% NPV
Offsite Property ‘51,549,}'00 $1,075,600 54,968,300 $3,599,100 52,498,000 $11,586,600 $8,393,400 $5,825,500
Onsite Property i 56,900 54,300 54,680 53,150 52,030 $378,600 5249,600 $155,800
Total Benefits 51,556,600 51,079,900 54,973,000 $3,602,300 5$2,500,000| 511,965,200 58,643,000 55,981,300
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{USNRC Presentation Objective

» Keep the ACRS informed about the staffs activities

on the Japa

n lessons learned Tier 3 activity on

expedited transfer of spent fuel

« Conceptually discuss the staff’'s plans for

expanding t
Spent Fuel
make it app

« Gain ACRS

ne regulatory analysis contained in the
Pool Study (SFPS) reference plant to

icable to all Spent Fuel Pools (SFPs)

insights for the upcoming Commission

paper on this issue



Background

* Objective of Tier 3 Plan:

— Confirm, using insights from Fukushima, that both SFPs
and dry cask storage continue to provide adequate
protection, and assess whether any significant safety
benefits (or detriments) would occur from expedited
transfer of spent fuel to dry casks

— Provides additional regulatory context of the results
from the SFPS

— Improves the public’s understanding of the relationship
between the Tier 3 issue, the SFPS and ongoing Waste
Confidence activities



Tier 3 Plan

* Three phases with Commission papers:

—Phase 1 — Evaluate whether substantial increase in
public health and safety exists (Commission paper by
9/31/13)

—Phase 2 — If necessary, perform detailed analysis of
costs and benefits (Commission paper by 7/31/15)

— Phase 3 — If necessary, consider other factors
(criticality, mitigating strategies, solar storms, economic
consequences, new regulatory framework, etc.)
(Commission paper by 7/31/17)



"USNRC Major Spent Fuel Pool
Transfer Milestones

\ June 2013 \ July 2013 \August2013 \ Sept 2013 \November

vy /L /4 2013 ®
y. /4 /4 y /&
*1. Draftreport public . ACRS FC « Public Meeting - 1. NUREG » Public Comment
*To Com_missmn and « ACRS SC « 2. ACRS FC Period Closes
NRR prior - 3. Phase 1 SECY
*2. Regulatory
Analysis for * Public Comment
reference plant Period Opens @
* Draft Documents ® ®
Released P
® ® ® ¢ ¢ ¢ o ¢ o o °o o °© °© °© °© °o o o
®
®

® e .\,April 2014 _____-kSeptZOM L k/ July 2015 @ 0\ July 2017

y.

« Draft Final EIS « Final EIS and * Phase 2 SECY, if * Phase 3 SECY,
and Rule Rule needed if needed
Public Published

Legend

Spent Fuel Pool Scoping Study
Tier 3 Expedited Spent Fuel Transfer Plan
Waste Confidence



\‘{/USNRC What is a Regulatory
Analysis?

An analytical tool provided to decision makers
which:

« Recommends a preferred alternative from the
potential courses of action studied

 Contains estimates of benefits and costs with a
conclusion whether the proposed regulatory
action is cost beneficial



~@°US.NRC  Elements of a Regulatory
Analvels

« Statement of the Problem and Objective
 |dentification of Alternatives

 Estimation and Evaluation of Values and
Impacts

 Presentation of Results
 Decision Rationale
* |Implementation



gPpI d}tf.

Public Health (Accident)
Public Health (Routine)

Occupational Health
(Accident)

Occupational Health
(Routine)

Offsite Property

Onsite Property
Industry Implementation
Industry Operation

NRC Implementation

® ' USNRC  Attributes Considered in a
) Regulatory Analysis

NRC Operation
Other Government
General Population

Improvements in
Knowledge

Regulatory Efficiency
Antitrust Considerations

Safeguards and Security
Considerations

Environmental
Considerations

Other Considerations



)y US.NRC Regulatory Analysis vs. Backfit

 UNITED STATES NUCLEAR REGULATORY COMMISSION
Protecting People and the Environment

REGULATORY ACTIONS (Operating Reactors)

Regulatory Analysis

. Recommendation to decision makers
- Should be done for all regulatory actions
- Analyzes all costs and all benefits
- Includes both public health* and non-public health attnbutes
and effects**
» Quantified where possible
« Qualitativately dispositioned otherwise
. NUREG/BR-0058 and NUREG/BR-0184
Backfit (10 CFR 50. 109) - Self-imposed based on non-binding Executive Orders
(re-affirmed by President Obama 1n 2011)
10 CFR 50.109(a)(4) exceptions: - Follows guidance from OMB Circular A-4
. Compliance
- Providing Adequate Protection *“Public Health attributes and **Non-Public Health attributes
. Defining or Redefining Adequate Protection effects and effects
o sunee Offsite Property Onsite Property
If no exceptions, move to 10 CFR 50.109(a)(3) ggﬁjp;zlaal:a?;ﬁc health . ggm radiclogical - ’
attributes ] w;”m
+» Evacuation of
public %
L]
: v
10 CFR 50.109(a)(3) Informs the = Fnforms the
Substantial Increase to Public Health and Safety or Evaluated for Backfit Decision Makers  Decision Makers

Common Defense and Security (Not for Backfit)  (Not for Backfit)

10 CFR 50.109(a)(3) ‘ ‘

Direct and Indirect costs of implementation for that Can be Can be

s N oA : Evaluated for Backfit Evaluated for Evaluated for
famhtyi?;: rizteldﬁed lfe:;f):: of this Backfit asa cost Backfit as a cost
i offset offset




@ USNRC  Spent Fuel Pool Study
o Regulatory Analysis

Overview

* The regulatory analysis was performed to provide
regulatory context for the Spent Fuel Pool Study

* The analysis assesses whether any significant
safety benefits (or detriments) would occur from
expedited transfer of spent fuel to dry casks for
the reference plant as modeled, and the potential
costs associated with such expedited transfer

11



:\“'{/U.S.NRC Data Used in the
CN svowaiag Poopl o the Evivorminant Reg u |at o ry An aly S | S
« Spent Fuel Pool Initiator Release Frequency
* Duration of On-site Spent Fuel Storage Risk
» Cost/Benefit Inflators
* Dollar per Person-Rem Conversion Factor

Onsite Property Decontamination, Repair, and
Refurbishment Costs

* Replacement Energy Costs

* Occupational Worker Exposure (Accident)
* Long-Term Habitability Criteria

* Other Key Data

12
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" USNRC  Assumptions used in the
Regulatory Analysis

* Fuel Assembly Decay Heat as a Function of
Burnup and Cooling Time

* Dry Storage Upfront Costs

 Incremental Costs Associated with Earlier Dry
Storage Cask Purchase and Loading

* Incremental Annual Independent Spent Fuel
Storage Installation Operating Costs

* Dry Storage Occupational Exposure (Routine)
* Number of Projected Dry Storage Casks Required

13
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~@°USNRC ensitivity Analysis
|
b a L] L]

- \  UNITED STATES NUCLEAR REGULATORY COMMISSION
Protecting People and the Environment

Present Value Calculations
Dollar per Person-Rem Conversion Factor
Replacement Energy Costs
Consequences Extending Beyond 50 Miles

Combined Effect of Consequences Extending
Beyond 50 Miles and Dollar per Person-Rem
Conversion Factor

14



----/US NRC Reference Plant Regulatory
e Analysis Results

« Total Cost to the Reference Plant
— $47 million (using a 7-percent discount rate)
— $42 million (using a 3-percent discount rate)
— Range from $16 to $47 million (sensitivity analyses)

» Value of Benefits to the Reference Plant
— $500,000 (using a 7-percent discount rate)
— $700,000 (using a 3-percent discount rate)
— Range from $500,000 to $43 million (sensitivity analyses)

e Costs to NRC

— Were ignored to calculate the maximum potential benefit

15



) USNRC Reference Plant Decision
ationale

+ Regulatory Analysis

— Alternative considered does not achieve a cost-beneficial increase
in public health and safety for the reference plant

— The three sensitivity studies also showed that the low-density
spent fuel storage alternative was not cost-justified for any of the
discounted sensitivity cases

» Backfit Analysis

— Comparison to Safety Goal Policy Quantitative Objectives

* No early fatalities predicted within 1 mile from site boundary which meets the
individual early fatality risk goal

« SFP accident represents 0.13% fraction of 1.84x10¢ per year societal risk goal

— Cost-justified criteria are not met when evaluating the averted
accident consequences

* Not met when evaluating the averted accident consequences within 50 miles of
the site consistent with the regulatory framework

* Not met for any of the discounted sensitivity cases that extend the analyses

beyond 50 miles 16



f---*\_j_""/US NRC Expanded Regulatory Analysis

For All Spent Fuel Pools

* Objective is to expand the Spent Fuel Pool Study
Regulatory Analysis (Appendix D) to all Spent
Fuel Pools

— SFPS Reference Plant is based on a BWR Mark |
with elevated SFP

— Staff developing methodology to apply SFPS
results to other reactors, including PWRs and new
reactors

17



' ¢ US. NRC Grouping/Sensitivity Studies

P:t ctin gP pf d!h ,E; rironmen

« Spent Fuel Pool Grouping by Configuration/ Design

1.

2.

e/l 2 B

BWR Mark | / I with non-shared spent fuel pool (SFP) located well
above grade

PWR & BWR Mark Il with non-shared SFP located at grade with at
least one exposed side

Advanced reactor SFPs

Shared SFPs

SFPs located below grade

SFPs at decommissioned plants (fuel in pool)
Decommissioned plants with fuel in ISFSI or shipped offsite

. SenS|t|VIty Studies

s N e

Consequences beyond 50 miles

Population density

Time to achieve low-density SFP loading

Second operating life extension

Discount factors (7%, 3%, 2%, undiscounted)

Dry storage cask pricing and cask capacity 18



%US NRC Regulatory Analysis Inputs

Protecting People nd' t}t Enmrmrmem

| Parameter | LowEst__ | BestEst | HighEst___

Site seismicity

« Bin3 (SFPSF4) 2x10° (V Yankee) 1.7x10- (PB3) 3x10-° (Brunswick)
« Bin4 5x107 (V Yankee) 4.9x106 4.9x10

Ac power fragility 1.0 (bounding) 1.0 (bounding) 1.0 (bounding)
Refueling freq. 24 months 24 months 18 months
Liner fragility

* Bin 3 (SFPS) 0.1 0.1 0.1

* Bin4 1.0 (bounding) 1.0 (bounding) 1.0 (bounding)
Insufficient nat. circ

Full drain down 8.2% 8.2% 1%

Partial drain down 100% 100% 100%

Flex mitigation Higher success than Same as SFPS or Same as SFPS
likelihood SFPS higher

19



(cont’d)

’USNRC  Regulatory Analysis Inputs

Prot ctin gP opf m'fth Bntnonmem

__Parameter | __LowEst__| _ BestEst | _ HighEst __

Source term

Reactor unit MWt
rating

HD SFP inventory
(equiv. cores)

1x4 LD SFP
inventory

Initial refueling core
offload (% core)

Refueling core
offload (% core)

SFP loading
configuration

Release fraction

1775 (-50%)
(Monticello)

3.0 (-25%)
(assumed)

1.1
(assumed)

33% (-11%)
(assumed)

33% (-11%)
(assumed)

1x4 immediately
(PB3)

MELCOR

3514

(PB3)

4.0 (PB3)

1.1 (PB3)

37% (PB3)

37% (PB3)

Uniform for 25d then

1x4 (assumed)
MELCOR

3988 (+13%)
(Nine Mile)

8 (+200%)
(assumed)

4 (+360%)

(assumed)

50% (+35%)
(assumed)

50% (+35%)
(assumed)

Uniform for 60d then
1x4 (assumed)

MELCOR

20



P:at ctin gl opf

m'f Hz f.nmrmrmem

(cont’d)

»'USNRC Regulatory Analysis Inputs

__Parameter | __LowEst | _ BestEst | HighEst___

Dose Consequence Analysis

Population density & Low density

demographics

Weather conditions
& modeling

Exposure & health
effects modeling

Evacuation
assumptions &
modeling

(Pt. Beach)

Same as SFPS
(PB3)

500 mrem annual -

LNT

Same as SFPS
(PB3)

Offsite Property Analysis

Economic data

Site specific using
SECPOP2000)
(Pt. Beach)

Same as SFPS

(PB3)

Same as SFPS

(PB3)

2 rem first year, 500
mrem thereafter - LNT

Same as SFPS

(PB3)

Site specific using
SECPOP2000)

(PB3)

High density
(PB3)

Same as SFPS
(PB3)

2 rem annual - LNT

Same as SFPS
(PB3)

Site specific using
SECPOP2000)
(PB3)

21



{/US NRC Regulatory Analysis
T Alternatives

Regulatory Baseline (1x4 high density loading)
Low-Density Storage (1x4 with empty rack arrangement)

High-Density Storage (1x8, or other beneficial arrangement)

— Implementation may require temporary increase in rate of
transfer to dry storage may be necessary to free space if re-
racking is necessary for criticality prevention reasons.

Required Mitigation Consistent with Storage

— Spray capacity sufficient to cool fuel exposed to partial drain
down scenarios for all operating cycle phases

— Enhancements to improve spray deployment reliability
above that achieved by Order 12-049, such as permanent
installation or increased diversity and redundancy of

equipment.
22
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UNITED STATES NUCLEAR REGULATORY COMMISSION
Protecting People and the Environment
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From: Witt, Kevin
To: lung, lan; Uhle, lennifer; Esmaili, Hossein; Algama, Don; lones, Steve; Casto, Greg; ;

William; Skeen, David; Taylor, Robert; Helton, Shana; Gibson, Kathy; Santiago, Patricia; Dorman, Dan; Wittick
Brian; McGinty, Tim; Kokajko, Lawrence; Leeds, Eric

Subject: Slides for CA Brief on Expedited Transfer of Spent Fuel

Date: Monday, September 23, 2013 12:18:39 PM

Attachments: Tier3CA-brief(9-23-13).pptx

Hello all, see attached slides for the CA brief at 3pm this afternoon. Copies of the current,

Please let me know if | can provide any additional information. - .

Thanks,

Kevin "

Kevin Witt

Project Manager

Japan Lessons Learned Project Directorate
Office of Nuclear Reactor Regulation

US Nuclear Regulatory Commission
Washington, DC 20555

Office (301) 415-2145 "

i

draft COMSECY will be provided to the Commissioner’s Assistants in addition to the sli @ '
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Prote cting People and the Env '_ onment

Japan Lessons Lear red Tier 3 Issue:

Expedited Tra _‘fer of Spent Fuel to
j/Cask Storage

wnissioner’s Assistant Briefing
September 23, 2013




* Objective & Background ¥
* Regulatory Analysis for, 'J'Spent Fuel Pools
« Summary of Stakeho__ der Feedback

* Next Steps
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- UNITED STATES NUCLEAR REGULATORY COMMISSION

Meeting Objectives

» Outline our activities on the Japan lessons learned
Tier 3 activity on expedited spent.erI transfer

* Discuss how the Spent Fuél 'P'ool Study and past
studies were used Iin the regulatory analysis for all
spent fuel pools |

e Inform Comm133|on offices of the staff's upcoming
activities '



-9 USNRC

gf’p-' d}:ﬁ

Background>”

» Spent Fuel Pool Study initiated in July 207

* Tier 3 Project Plan:

— Determine whether the NRC ___s_ould conS|der expedited transfer of
spent fuel to dry casks

— Utilizes information from; ast SFP studies and SFPS

» Commission provided additional guidance

« Schedules ha.v._f---e_een aligned to facilitate the public’s
involvement in-the Tier 3 issue, the SFPS, ongoing Waste
Confidence “activities, and related policy issues
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Protecting People and the Environment i %t N

 Phase 1 — Evaluate whether substantial '_,_:crease in
public health and safety exists - expanded to include
regulatory analysis (Comm|SS|on paper by mid-October)

» Phase 2 — If directed, perform xdditional analysis (i.e.,
additional research on expe-}te'd transfer risk) (7/31/15)

* Phase 3 — If directed, ;:".-"]‘SIder other factors (criticality,
mitigating strategies; gotar storms, economic
consequences, new regulatory framework, etc.)

(7/31/17)



@ USNRC Overview O

Protecting People and the Environment

Regulatory.Ahalysis
i ‘iu e Plant
: 2 Adix D)

|

o

~

0 Regulatery Assessment
+ Specific Plant
. EXpa ed Scenarios

'/

pent Fuel Pool
Study

» Consequence Study
« Specific Plant
» Specific Scenario

_




W L20NRG Spent Fuel Pool Study
Overview <

« Updates public consequence estimat\__“bf a beyond-
design-basis earthquake affecting a‘spent fuel pool at
a reference plant under high- azi_ low-density loading
conditions |

« The Study, together witrevious research, confirms
spent fuel pools ade'ately protect public health and
safety

* The regulatory \'a‘nalysis for the reference plant
indicates thet faster spent fuel transfer does not
su bstan’" ially enhance safety



/U S NRC Tier 3

s (Generic Regulatory:s

ralysis

* The Study’s Regulatory Analysis (Ap'_f'ndix D)
considers other initiating events s_ €h as:

— Cask drop
— Loss of power
— Partial draindown

» Tier 3 Expand Evail_u"“-."bh': to all Spent Fuel Pools

— Conduct regulatery analysis for all spent fuel pools,
including PWs and new reactors

« Security events previously assessed outside of



%)U 2 NRC Groupings

gPpa" d'}tf.

" BWR Mark I / Il with non-shared spent fush§@! ( (SFP)
located well above grade (Excluding We stern U.S. Reactor
- Columbia) - f

2. PWR & BWR Mark Ill with non- sh_"ed SFP located at
grade with at least one expose@/sSide (Excluding Western
U.S. Reactors — Diablo Canyoh and Palo Verde)

3. Combined Operating Licg ""se Holder SFPs (AP-1000)

—CREGAS S E- N —SENE TN E-INTERMNAINESRMAHOMN-



Protecting People and the Environment

@ USNRC accident Progression ;up 1

h
~ - “ﬁf
L5 . aé&’
BestEst. |  HighEst.
Site seismic hazard Peach Bottom Peach Bo w Limerick
« Bin3(0.7g PGA) 1.65x10° 1.65x10; 2.24x10°
 Bin4 (1.2g PGA) 4.90x10 4.90x40#” 7.09x10-®
Ac power fragility 1.0 (bounding) 1.Qinding) 1.0 (bounding)
Liner fragility
* Bin 3 (SFPS) 0.1 (0 1.0(bounding)
« Bin4 0.5 1.0 (bounding) 1.0 (bounding)
» Cask Drop 1.0 &£ 1.0 1.0
Insufficient nat. circ N ‘
* Bin3 8% / 8% 100% (bounding)
* Bin4 100% (bounding) 100% (bounding)
» Cask Drop 8% 100% (bounding) 100% (bounding)
)

« All Other Initiators #1809

Release Fraction
* Alternative
» Alternative

3%
0.5%

100% (bounding)

40%
3%

100% (bounding

90%
5%



Ac power fragility
Liner fragility

« Bin 3 (SFPS)
« Bin4

» Cask Drop

Insufficient nat. circ

« Bin3
« Bin4
» Cask Drop

» All Other Initiators .;

Release Fraction
* Alternative
. Alternativ -

» ' USNRC

Prot etin gP opf :mdth Enmr nme

___Parameter | __LowEst___

Site seismic hazard
* Bin 3 (0.7g PGA)
* Bin4 (1.2g PGA)

Peach Bottom
1.65x10°
4.90x10%

1.0 (bounding)

c /o (boundlng)

Accident Progression
Groups 2-4% )

Best Est

Peach Bottem/
1 65x10-
4.90x s

1. (‘3 dlng)

<005
»0.50

1.0

100% (bounding)
100% (bounding)
100% (bounding)
100% (bounding)

75%
3%

[Highest in Group]
2.9x10° to 5.6x10°
9.1x10% to 2.0x10-5

1.0 (bounding)

0.25
1.0 (bounding)
1.0

100% (bounding)
100% (bounding)
100% (bounding)
100% (bounding)

90%
5%



___HighEst.___

® u
,  UNITED STATES NUCLEAR REGULATORY COMMISSION S o u rc e I e r m M ‘ I
Protecting People and the Environment

__ Group | LowEst |  BestFst
&

Source term _ -

Group 1 (BWR) 40.6 52. ' 63.3
Group 2 (PWR) 57.4 L1678 78.2
Group 3 (New) 33.7 4.4 54.2
Group 4 (Shared) 63.6 " 101.1 142.2




)’ USNRC Regulatory Analys@» %uts

Prot etin gP opf and th Enmroume t

BestEst. | HighEst

Dose Consequence Analysis

Population density & 169 people/sq.mi. 317 peg ﬁ' oJs.mi. 722 people/sq.mi.

demographics (Palisades) (Sur 0 (Peach Bottom)
Weather conditions  Same as SFPS *-‘ SFPS Same as SFPS

& modeling (Peach Bottom) P ach Bottom) (Peach Bottom)
Habitability Limit & 500 mrem annug I - @ rem first year, 500 2 rem annual - LNT
health effects LNT ‘mrem thereafter - LNT

Evacuation Same as $ ‘s Same as SFPS Same as SFPS

assumptions & (Peac ‘-;__" oim) (Peach Bottom) (Peach Bottom)

modeling .

Offsite Property Analysi N~

Economic data '@’ specific using  Site specific using Site specific using
¢ SECPOP2000) SECPOP2000) SECPOP2000)

(Palisades) (Surry) (Peach Bottom)
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@ US) NRC  Regulatory AnaIySIS__, esults

* For the low estimate and base case, <0 '-'soutwelgh
benefits (Y

— Benefits based on $2000/person -re -: |th|n 50 miles

— For the high estimate, benefits o" :welgh industry costs

« Sensitivity Analyses ($4'\_O"/person-rem and
consequences beyon":50 miles)

— For the base case‘--- ;-”nd high estimate, benefits outweigh industry
costs &

— When usin .-____2000/person -rem and consequences beyond 50
MY new reactors (Group 3) and shared pool plants




@ USNRCG  Backfit Analysis Results

gPpa" d'}tf.

« Comparison to Safety Goal Policy Quantl i_'\'/.e"HeaIth
Objectives -/

— No early fatalities predicted within 1 ll'e\:ﬂfrom site boundary

— Calculated latent cancer risk is f__ss than Quantitative Heath
Objectives vV

+ All cases are similar dug/fo offsite protective actions

* Individual risk domi,__':-_ tedby long-term dose in habitable areas

* Costs outweigh be_f,f__.féfi'ts when evaluating the base case
averted accidentConsequences

— Not met whén evaluating the averted accident
rences within 50 miles of the site




@ USNRC Preliminary Findifgs

» Expedited transfer of spent fuel to dry g&sK storage
does not appear to provide either a. sdbstantial
increase in the overall protection ef-public health and
safety or a safety benefit that o._Weighs the
associated costs

» The staff's current po: ition is to not pursue expedited
transfer of spent.fu@l to dry cask storage and close this
Tier 3 Japan |es§or



@ US.NRC iveg
2 Other Alternatives--
- \  UNITED STATES NUCLEAR REGULATORY COMMISSION : ;
Protecting People and the Environment i R O

« Examples include: g
— Alternative loading patterns )
— Direct offload of fuel into mg e coolable patterns

— Enhancement of mltlgat",_ n strategles

- Staff has taken not of these possible
improvements bt determined that they do not
provide a substantial safety enhancement such
that generi¢ regulatory action could be pursued



gpr d}tf.

S ¢ U>. NRC Stakeholder Feedback

Two public meetings held (August 22__a_September 18)

Letters received from stakeholders 4

— Staff drafting responses

Comments received on Spv_j_' Fuel Pool Study

— To be addressed in flnstudy

In response to stake} .of'l"d':ér feedback, staff has provided
additional clarification on specific issues in Tier 3 paper
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Draft Tier 3 Analysis Publicly Avallable 7 )

— Late September

Present Tier 3 Analysis to full Alsory Committee on
Reactor Safeguards

— October 2, 2013

Issue Final Commissipfi)Papers

Conduct Comf; SS|on Meeting on Spent Fuel Safety
~ By end of 2013) *
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From: Schofer, Fred

To: | Steve: G sreg: Reckl iliam: Witt, Kevi
Subject: Tier 3 Expedited Spent Fuel Regulatory Analysis roadmap
Date: Monday, June 24, 2013 3:19:30 PM

Attachments: RA map rAl

Attached is a suggested approach to expand the SFPS to encompass all licensed nuclear power
reactor spent fuel pools. We can discuss this proposal on Wednesday.

Thanks, '/
R. Frederick Schofer .
Senior Cost Analyst _

Division of Policy and Rulemaking

Office of Nuclear Reactor Regulation "
NRR/DPR/PRMB

301-415-5682

9



Expedited Spent Fuel Draft Analysis Roadmap
Groupings
Groupings based on Spent Fuel Pool Structures

Group Description No. of units
1 BWR Mark | and Mark Il plants w/ non-shared SFP — SFP located about 100 to 31
150 ft above grade )
2 PWR and BWR Mark Ill plants w/ non-shared SFP — SFP located at grade level majority V4 /

with at least one exposed side

3 Shared SFPs

4 Plants with SFP completely below grade (e.g., only boil off events, so bounded by
groups 1, 2, and 3)
5 Spent fuel stored in spent fuel pools at decommissioning nuclear power plants
(not evaluated further, all spent fuel is air coolable) o
6 Decommissioning nuclear power plant spent fuel transferred to dry storage in an =, 16’

ISFSI or shipped offsite by end of year 2014

Additional sub-groups based on seismic hazard, if necessary
e Central and Eastern US
e Western US

Alternatives considered
1. Regulatory baseline
2. Low density storage (1x4) with full offload capability
3. High density storage (1x8) for hottest spent fuel
a. May require near-term dry storage to ma
b. May require longer refueling outage (ass

Modeling inputs

Para R
High Low | Best | High
Release frequency
Site seismicity Bin3and 4 Use bin 3 & 4 point estimates Bin3and 4
‘ boundary est boundary est
Ac power UREG-1150), 1.0 for bin 4 (bounding) 0.84 for bin 3 (NUREG-1150), 1.0 for bin 4 (bounding)
fragility
Refueling freq. | 24month | 18 month 24month |  24month | 18 month
4 / 0.1 for bin 3 (SFPS), 1.0 for bin 4 (bounding) 0.1 for bin 3 (SFPS), 1.0 for bin 4 (bounding)
/4 60/730=8.2% 8.2% 60/547.5=11.0% 8.2% 8.2% 11%
% (SEPS) (SFPS) (SFPS scaled) (assumed) (assumed) (assumed)
Separated by In pool In pool Separated by In pool In pool
wall wall
(no cask drop (no cask drop
g initiating event) initiating event)
FLEX rﬁitigation 20% success 0% success HD; 0% success HD; 20% success HD; | 0% success HD; 0% success HD;
likelihood HD; 80% 100% success 100% success LD 80% success LD 100% success 100% success LD
success LD LD LD
Source term
Reactor unit 1775 (-50%) 3514 3988 (+13%) 1500 (-53%) 3216 (median) 4408 (+37%)
MWt rating (Monticello) (PB-3) (NMP-2) (Ft Calhoun) (IP-2/3) (Grand Gulf 1)
HD SF Pool 3.0 3055/764= 4.0 8 4 6 12




Expedited Spent Fuel Draft Analysis Roadmap

Pl BWR PWR
Low Best High Low Best High
inventory (assumed) (SFPS) (assumed) (assumed) (assumed) (assumed)
(equiv. cores)
1x4 LD SF Pool 1.1 852/764=1.1 5 1.1 3 9
inventory (assumed) (SFPS) (assumed) (assumed) (assumed) (assumed)
(equiv. cores) p
Initial refueling 33% 284/764 = 0.37 50% 50% 100%
core offload (assumed) Or 37% (assumed) (assumed) (bounding)
(% of core) (SFPS)
Refueling core 33% 37% 50% 33% 37%
offload (assumed) (SFPS) (assumed) (assumed) (SFPS) - assumed)
(% of core) 7,
SFP loading 1x4 Uniform for 25d | Uniform for 60d | Uniform for 25d | Unifor 1 Uniform for 60d
configuration immediately then 1x4 then 1x4 then 1x4 then 1x4
(SFPS) (assumed) (bounding) (assumed) (bounding)
Release fraction SFPS scaled Same as SFPS | SFPS scaled based SFPS scaled N/ SEPS scaled SFPS scaled
based on pool on pool inventory | based o ool /[wbased on pool based on pool
inventory (using equiv cores | inventor inventory (using | inventory (using
(using equiv & MWt rating) equiv « equiv cores & equiv cores &
cores & MWt (assumed) MW?1 rating) MW?1 rating)
rating) (assumed) (assumed)
(assumed)
Dose Consequence Analysis
Population -50% Same as SFPS -50% Same as SFPS +300%
density @ 10 mi (assumed) (assumed) (assumed) (assumed) (assumed —
& distribution based on IP2/3)
Population -50% Same as SFPS -50% Same as SFPS +300%
density @ 50 mi (assumed) (assumed) {assumed) (assumed) (assumed —
merick - based on IP2/3 -
1058) 2138)
Population -50% Same as SFP +50% -50% Same as SFPS +300%
density @ 500 mi (assumed) (assumed — based (assumed) (assumed) (assumed —
on Limerick) based on IP2/3)
weather Same as SFPS | Samgas SFPS Same as SFPS Same as SFPS Same as SFPS Same as SFPS
conditions & (assumed) & |} 4ssumed) (assumed) (assumed) (assumed) (assumed)
modeling =
Exposure & Same as SFPS Same as SFPS Same as SFPS Same as SFPS Same as SFPS
health effects (assumed) (assumed) (assumed) (assumed) (assumed)
modeling
Evacuation Same as SFPS Same as SFPS Same as SFPS Same as SFPS Same as SFPS
assumptions (assumed) (assumed) (assumed) (assumed) (assumed)
modeling
Offsite Property Aralysis
Same as SFPS Same as SFPS Same as SFPS Same as SFPS Same as SFPS Same as SFPS
(assumed) (assumed) (assumed) (assumed) (assumed) (assumed)
[based on [based on [based on [based on [based on [based on
SECPOP2000] SECPOP2000] SECPOP2000] SECPOP2000] SECPOP2000] SECPOP2000]

Sensitivity studies

1. $4,000 per person-rem conversion factor
2. Consequences extend beyond 50 miles
3. Population density @ 50 miles

a.

Avg for all sites = ??

b. PB=722per sq mile



Expedited Spent Fuel Draft Analysis Roadmap
¢. Limerick =1058

d. IP2=2138
4, Achieve Low-density spent fuel loading
a. 5Syrs
b. 10yrs
c. 15yrs

Assume 2" 20 year life extension

Discount factors (7%, 3%, 2%, undiscounted)
Cask pricing (20% less, 10%less, same)
Sensitivity to cask capacity

09 =



Expedited Spent Fuel Draft Analysis Roadmap

Operating NRC-Licensed Power Reactors

Unit name Type Unit Rating (MWHt)

ANO1, U1 PWR 2568

ANO1, U2 PWR 3026

Beaver Valley 1 PWR 2900

Beaver Valley 2 PWR 2900

Braidwood 1 PWR 3586.6

Braidwood 2 PWR 3586.6

Browns Ferry 1 BWR | 3458

Browns Ferry 2 BWR | 3458

Browns Ferry 3 BWR | 3458

Brunswick 1 BWR | 2923

Brunswick 2 BWR | 2923

Byron 1 PWR 3586.6

Bryon 2 PWR 3586.6

Callaway PWR 3565

Calvert Cliffs 1 PWR 2737

Calvert Cliffs 2 PWR 2737

Catawba 1 PWR 3411

Catawba 2 PWR 3411

Clinton BWR I 3473

Columbia BWR I 3486

Comanche Peak 1 PWR 3612

Comanche Peak 2 PWR

Cooper BWR |

DC Cook 1 PWR

DC Cook 2 PWR

Davis Besse

Diablo Canyon 1

Diablo Canyon 2

Dresden 2

Dresden 3

Duane Arnold

Farley 1

Farley 2

Fermi 2

FitzPatrick

Fort Calhoun

Ginna PWR 1775

Grand Gulf 1 BWR I 4408

Harris PWR 2948
BWR | 2804
BWR | 2804
BWR | 3840
PWR 3216
PWR 3216
BWR Il 3546

LaSalle 2 BWR I 3546

Limerick 1 BWR I 3515

Limerick 2 BWR I 3515

McGuire 1 PWR 3411

McGuire 2 PWR 3411

Millstone 2 PWR 2700




Expedited Spent Fuel Draft Analysis Roadmap

Unit name Type Unit Rating (MW1)
Millstone 3 PWR 3650
Monticello BWR | 1775
Nine Mile 1 BWR | 1850
Nine Mile 2 BWR I 3988
North Anna 1 PWR 2940
North Anna 2 PWR PWR 2940
Oconee 1 PWR 2568
Oconee 2 PWR 2568
Oconee 3 PWR 2568
Oyster Creek BWR | 1930
Pallisades PWR 2565.4
Palo Verde 1 PWR 3990
Palo Verde 2 PWR 3990
Palo Verde 3 PWR 3990
Peach Bottom 2 BWR | 3514
Peach Bottom 3 BWR | 3514
Perry 1 BWR Il 3758
Pilgrim 1 BWR | 2028
Point Beach 1 PWR 1800
Point Beach 2 PWR 1800
Prairie Island 1 PWR 1677
Prairie Island 2 PWR
Quad Cities 1 BWR |
Quad Cities 2 BWR |
River Bend 1 BWR Il
Robinson 2 PWR
St Lucie 1
St Lucie 2
Salem 1
Salem 2
Seabrook 1
Sequoyah 1
Sequoyah 2
South Texas 1
South Texas 2 PWR 3853
Summer PWR 2900
Surry 1 PWR 2587
Surry 2 PWR 2587
BWR I 3952
BWR Il 3952
PWR 2568
PWR 2644
PWR 2644
BWR | 1912
PWR 3625.6
PWR 3625.6
Waterford 3 PWR 3716
Watts Bar 1 PWR 3459
Wolf Creek 1 PWR 3565




Expedited Spent Fuel Draft Analysis Roadmap

Spent Fuel at Shutdown NRC-Licensed Power Reactors

Unit name Spent fuel storage status Grouping
Big Rock Point ISFSI 6
Crystal River 3 Fuel has been permanently removed 5
from the reactor. Spent fuel stored in
SFP
Dresden 1 ISFSI except for 108 spent fuel assemblies 5
and one fuel rod basket from Unit 1 are
stored in the DNPS Unit 3 SFP
Fermi 1 The fuel and blanket subassemblies were
shipped offsite in 1973
Fort St. Vrain ISFSI
Haddam Neck ISFSI
Humboldt Bay 3 ISFSI
Indian Point 1 ISFSI
Kewaunee Fuel has been permanently removed
from the reactor. Spent fuel stored in
SFP
La Crosse ISFSI
Maine Yankee ISFSI
Millstone 1 Stored in Unit 1 spent fuel pool
Pathfinder

License terminated and fuel removee
from site

Peach Bottom 1 All Unit 1 spent fuel has been remov 6
the site {

Rancho Seco ISFSI Q | j 6

Saxton License terminated and fug oved 6
from site. )

Shoreham License termlna gl removed 6
from site.

SONGS 1 ISFSI 6

SONGS 2, 3 Fuel ha anently removed 5

ctor Spent fuel stored in
T™MI 2 6
6r some debris in the reactor coolant

Trojan 6

Vallecitos Spent fuel has been removed from the 6
site
ISFSI 6
Spent fuel stored in the spent fuel pool until 6

completion of fuel transfer to the ISFSI in
2014




From: Witt, Kevin

To: Casto, Greg; Reckley, William; lones, Steve; Schofer, Fred
Subject: Tier 3 Public Meeting Slides

Date: Wednesday, August 14, 2013 10:39:29 PM
Attachments: Tier3-PublicMeeting(8-22-13).pptx

Hello all, see attached draft slides for the Tier 3 meeting. I think we need to update the reg analysis portion of the
slides. We need to make these slides final by Friday for the public to review before the meeting. ,/

Thanks,
Kevin .

£

C



Spent Fuel © Dry Cask Storage

Public Meeting
August 22, 2013



., e [ ] ®
{— \  UNITED STATES NUCLEAR REGULATORY COMMISSION .
Protecting People and the Environment i

* Objective & Background
« Regulatory Analysis Proges’s

» Spent Fuel Pool Study)Appendix D —
Regulatory Analysis-and Backfitting
Discussion NO Y

* Preliminary utline of Regulatory Analysis
for all Spent Fuel Pools



S bt Presentation Objéective

* Inform stakeholders about the staf activities on
the Japan lessons learned Tier 3 activity on
expedited transfer of spent.fuel

- Discuss the staff's plansfor expanding the
regulatory analysis contained in the Spent Fuel
Pool Study (SFPS)xéference plant to make it
applicable to all<3pént Fuel Pools (SFPs)

 Gather stakekolder feedback for the upcoming
Commissin paper on this issue



l ] 5 . _ |
= \  UNITED STATES NUCLEAR REGULATORY COMMISSION e
Protecting People and the Environment i

* Objective of Tier 3 Plan:

— Confirm, using insights from Fukushima, that both SFPs
and dry cask storage continueto provide adequate
protection, and assess whether any significant safety
benefits (or detriments)weould occur from expedited
transfer of spent fueH.dry casks

—Provides additiona | regulatory context of the results

from the SFRPS X

— Improves {t _""*public’s understanding of the relationship
betweenthe Tier 3 issue, the SFPS and ongoing Waste
Confi_" énce activities



@ USNRC  Background, CO it

« Spent Fuel Pool Study initiated in Ju 2011

« SECY-12-0095 (7/13/2012) esta'_.'llshed the general

plan to address the transfer o,_; Spent fuel to dry cask
storage |

+ SRMs on Commission, eetlngs affect the issue
— June 7, 2012 Meetipgdith ACRS (SRM 7/16/2012)

— August 7, 2012 '-frapan Lessons Learned Briefing (SRM
8/24/2012) /-

— May 7,2043 Memorandum to the Commission outlining
updated Tier 3 plan



Tier 3 Plan’

* Three phases with Commission p pers:

—Phase 1 — Evaluate whether sub -.filtahtial increase in
public health and safety exists({Commission paper by
9/31/13) |

—Phase 2 — If necessan
costs and benefits (¢

) "p:e'rform detailed analysis of
ommission paper by 7/31/15)

—Phase 3 - If ne¢gssary, consider other factors
(criticality, mitigating strategies, solar storms, economic
consequenges, new regulatory framework, etc.)

(Commigéion paper by 7/31/17)



@’ USNRC Major Spent Fuel P
Transfer Milestones

June 2013 \ July 2013 \/August2013 \ Sgpt N yhovember

/4 7/ 4 7 2013 __ e

Prorectmg Peopfe m:d er Enmmnnwnt

*1. Draftreport public . ACRs FC « Public Meeting - * Public Comment
I]?? goprzgwrissmn and « ACRS SC RS FC Period Closes

«2. Regulatory Phase 1 SECY

Analysis for
reference plant

Public Comment
Period Opens ®
&
&

* Draft Documents
Released

Lo

® .\ July 2015 @ .> July 2017

* Phase 2 SECY, if * Phase 3 SECY,

® e .\April 2014 @ Sep

&

» Draft Final EIS
and Rule needed if needed
Public
/_:—:. -‘.-'e-."i.q-,‘. ___i‘.;}‘. L e ; en d

Spent Fuel Pool Scoping Study
Tier 3 Expedited Spent Fuel Transfer Plan
Waste Confidence




An analytical tool provided to de |on makers

which:

« Recommends a preferre_"'all-'ternative from the
potential courses of action studied

» Contains estimates.of benefits and costs with a
conclusion whetpyer'the proposed regulatory
action is cost geneficial






p: d}:f.

* Public Health (Accident)
* Public Health (Routine)

* Occupational Health
(Accident)

* Occupational Health
(Routine)

« Offsite Property

» Onsite Property

+ Industry Implemép ation
* Industry Opera fon

+ NRC Implénientation

-/US NRC Attributes ConS|de,d ina
. Regulatory Apalysis

NRC Op; ation
Other, overnment
G S je__ral Population

Hmprovements in
" Knowledge

Regulatory Efficiency
Antitrust Considerations

Safeguards and Security
Considerations

Environmental
Considerations

Other Considerations

10



y>US.NRC Regulatory Analysis v&-

UNITED STATES NUCLEAR REGULATORY COMMISSION
Protecting People and the Environment

REGULATORY ACTIONS (Operating Reactors)

Backfit (10 CFR 50.109)

10 CFR 50.109(a)(4) exceptions:

. Compliance

. Providing Adequate Protection

. Defining or Redefining Adequate Protection

If no exceptions, move to 10 CFR 50.109(a)(3)

10 CFR 50.109(. \(?,
Substantial Increase to Pu? uc ."¢a'*h and Safety or
Common Defer ie znd Security

10 CER 50.109(a)(3)
Direct and Indi:ect costs of implementation for that
facility « e justified in view of this
mcycased protection

Regulatcry Analysis

- Recommendation to decision makers
- Should be done for all egulatory actions
- Analyzes all cost: 2ud all benefits
- Includes bota prblic health® and non-public health attnbutes
and effecis™*
» Quaut-red where possible
« Quaistativately dispositioned otherwise
. NUREG/ER-0058 and NUREG/BR-0184
- Seliamposed based on non-bmding Executive Orders
‘re-affirmed by President Obama 1n 2011)
. Follows gmidance from OMB Circular A-4

*Public Health attributes and **Non-Public Health attributes

effects and effects

« Public Health

« Occupational Health

» Other potential public health
attnbutes

Offsite Property Onsite Property
« Offsite radiological -«
clean up

« Supply cham
« Evacuation of

public ®

\ 4
Informs the = fpp Informs the
Decision Makers  Decision Makers

(Not for Backfit) (Not for Backfit)

V 4

I Can be | Can be

Evaluated for Backfit Evaluated for Evaluated for
Backfitasa cost Backfit as a cost
offset offset

Evaluated for Backfit




@ USNRC Fuel Pool Study
\  UNITED STATES NUCLEAR REGULATORY COMMISSION N
Protecting People and the Environment
v

» The regulatory analysis was_péfrformed to provide
regulatory context for the §gent Fuel Pool Study

* The analysis assesses.whether any significant
safety benefits (or detfiments) would occur from

expedited transfer 6fspent fuel to dry casks for

the reference pht as modeled, and the potential

costs associated with such expedited transfer

12



\‘{)USNRC Data Used in th 4
Protootivg People nid the Bxiironinind R e g u I at 0 r,y A n . S Is

« Spent Fuel Pool Initiator Release Frequency
* Duration of On-site Spent Fug} Storage Risk
- Cost/Benefit Inflators \~

» Dollar per Person-Rem €onversion Factor

» Onsite Property Degegntamination, Repair, and

13



| g
@’ USNRC Assumptions usecg
. . A . p S
\  UNITED STATES NUCLEAR REGULATORY COMMISSION
Protecting People and the Environment

Regulatory A_-_ lysis
Fuel Assembly Decay Heat as a F nctlon of
Burnup and Cooling Time X7
Dry Storage Upfront Costs <4\~

Incremental Costs Assogciated with Earlier Dry
Storage Cask Purchageand Loading

Incremental Annuak -Ihdependent Spent Fuel
Storage Installgtion Operating Costs

Dry Storage.@ccupational Exposure (Routine)
Number 6f Projected Dry Storage Casks Required



: B u ] = ."”
@ US.NRC Sensitivity Analysis
( N\ @ ° y ‘®
\  UNITED STATES NUCLEAR REGULATORY COMMISSION ’
Protecting People and the Environment b ;

 Present Value Calculations N

* Dollar per Person-Rem Conve_ioh Factor
 Replacement Energy Costs*
Consequences Extendifig)Beyond 50 Miles

Combined Effect of &onsequences Extending
Beyond 50 Miles gnd'Dollar per Person-Rem
Conversion Factor

15



2 ¢ USNRC Reference Plant RUI'atol'y

gl pI d}tﬁ

Total Cost to the Reference Plant
— $47 million (using a 7-percent discountrate

Value of Benefits to the R-fer-ence Plant
— $500,000 (using a 7- per_.__nt discount rate)
— $700,000 (using a 3spercent discount rate)

— Range from $500 00 to $43 million (sensitivity analyses)
Costs to NRC ¢/~

— Were | ngno __d to calculate the maximum potential benefit

16



P:at etin gl opf m'“h Enwrmrmel'

. Regulatory AnaIyS|s

ed that the low-density
ot cost-justified for any of the

— The three sensitivity studies also sh”._ |
spent fuel storage alternative wa$;
discounted sensitivity cases (,

« Backfit Analysis

— Comparison to Safety aI Policy Quantitative Objectives
* No early fatalities p:rg_._'__: ted within 1 mile from site boundary which meets the

A " met for any of the discounted sensitivity cases that extend the analyses

“beyond 50 miles 17



naIyS|s
j Pools

* Objective is to expand the Spent Fu PooI Study
Regulatory Analysis (Appendlx D)toall Spent
Fuel Pools )

— SFPS Reference Plant is b'_ "ed on a BWR Mark |
with elevated SFP '

— Staff developing met} dology to apply SFPS
results to other re‘_, fors, including PWRs and new
reactors ‘

18



@ USNRC Grouping/Sensitivity,

P:t ctin gl pI d!h I'. vironmen

* Spent Fuel Pool Grouping by Configu;
. BWR Mark | / Il with non-shared spent fuel pool

NG o

: SenS|t|VIty Studi

P oA w N

tudles

|--onl Design
FP) located well
above grade

PWR & BWR Mark Il with non- shared S_F-' IOcated at grade with at
least one exposed side -’

Advanced reactor SFPs
Shared SFPs

SFPs located below grade :
SFPs at decomm|SS|one_ "-Iants (fuel in pool)
Decommissioned pla_ With fuel in ISFSI or shipped offsite

és

Consequenceés _\_eyond 50 miles
Population, gepsity

Time to -___Chieve low-density SFP loading
Sec"-_._d operating life extension

D count factors (7%, 3%, 2%, undiscounted)
-Dry storage cask pricing and cask capacity 19



nputs

P:ot ctin gP opf m'fth Enwrmrm.ent

Site seismicity N
« Bin3 (SFPSF4)  2x10° (V Yankee) 1.7x10-5 (PB3 3x10-° (Brunswick)
* Bin4 5x10-7 (V Yankee) 4.9x10°07 L

4.9x10
Ac power fragility 1.0 (bounding) 1.0 4bg

Best Est. High Est.

ding) 1.0 (bounding)
nonths 18 months

Refueling freq. 24 months 24,

Liner fragility

* Bin 3 (SFPS) 0.1 y~ \U.1 0.1

* Bin4 1.0 (boundingy™ 1.0 (bounding) 1.0 (bounding)
Insufficient nat. circ '

Full drain down 8.2% ' . 8.2% 1%

Partial drain down 100% . 100% 100%

Flex mitigation ersuccess than Same as SFPS or Same as SFPS
likelihood higher

‘ £
F

20



USNRC  Regulatory Analysis
(cont’dy,~
BestEst. | HighEst

Source term 8
>

Inputs

Reactor unit MWt 1775 (-50%) 3514 3988 (+13%)
rating (Monticello) (PB3)N, (Nine Mile)
HD SFP inventory 3.0 (-25%) _4.04eB3) 8 (+200%)
(equiv. cores) (assumed) L (assumed)
1x4 LD SFP 1.1 /\T1(PB3) 4 (+360%)
inventory (assumed) (assumed)
Initial refueling core  33% (-11% 37% (PB3) 50% (+35%)
offload (% core) (assu 1) (assumed)
Refueling core 37% (PB3) 50% (+35%)
offload (% core) (assumed)
SFP loading ‘ immediately Uniform for 25d then Uniform for 60d then
configuration PB3) 1x4 (assumed) 1x4 (assumed)
~ MELCOR MELCOR MELCOR

Release fractié

21




Protecting People and the Environment

@ USNRC Regulatory AnaIyS| Inputs

p
(cont’c
Best Est. m
Dose Consequence Analysis N ‘
Population density & Low density Same a §85 High density
demographics (Pt. Beach) (PB3d=N\™ (PB3)
Weather conditions  Same as SFPS Sa v-. SFPS Same as SFPS
& modeling (PB3) R (PB3) (PB3)
Exposure & health 500 mrem annual w“‘é?gfaém first year, 500 2 rem annual - LNT
effects modeling LNT X N/ mrem thereafter - LNT
Evacuation Same as S ‘Q Same as SFPS Same as SFPS
assumptions & (PB3) ' (PB3) (PB3)
modeling =
Offsite Property Analxs
Economic data  » %Gil ;pec:lfic using Site specific using Site specific using
N S ECPOPZOOO) SECPOP2000) SECPOP2000)
(Pt. Beach) (PB3) (PB3)

22




U, S NRC Regulatory Analysis

- Alternatives
Regulatory Baseline (1x4 high densityl6ading)
Low-Density Storage (1x4 with emptyrack arrangement)

High-Density Storage (1x8, or ot erbeneficial arrangement)

— Implementation may requirest€mporary increase in rate of
transfer to dry storage may be necessary to free space if re-
racking is necessary fey/Criticality prevention reasons.

Required Mitigation ConSistent with Storage

— Spray capacity sufficient to cool fuel exposed to partial drain
down scenarl_-\g for all operating cycle phases

23
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? Sfer of Spent
6/Dry Casks

& Alighiment with SFPSS

Tr fisfer of Spent Fuel Working Group
Japan Lessons Learned Project Directorate
X January 22, 2013



Background)”

- SFPSS work initiated by RES in July20

« SECY-12-0095 (7/13/2012) estab ished the general
plan to address the transfer of spent fuel to dry cask
storage )

 SRMs from Comm|SS|on."-.eetings affect the project

plan

_ June 7, 2012 Meétibg with ACRS (SRM 7/16/2012)

— August 7, 2012 Japan Lessons Learned Briefing (SRM
8/24/2012)79

e Multi- off' ‘e worklng group (including senior
management) addressed these issues representing:

AMSS. NRR, NSIR, and RES "



Three phase Approach

— Phase 1 — Evaluate whether substantial mcrease
safety exists (12/31/13)

L

L ]

UNITED STATES

2 USNRG, Tier 3 Project Plan

NUCLEAR REGULATORY COMMISSION

Protecting People and the Environment

-h‘Uinc health and

Consider SFP high density to low density pool cﬂnf'urations

Include research studies such as spent fuel poo_ Coplng study, human reliability
analysis, and comparative assessments & %

Complete screening analysis according tg e_g.(l'latory analysis guidelines
Summarize information and provide t"o a‘mmission

— Phase 2 - If directed, perfor'._analy3|s of costs and benefits for

expedited loading to dry.s}e

L]

tefage (6/30/15)

ct and indirect costs and benefits to determine cost/benefit

Detailed analysis of all di €
ratio ¥,
Includes fuel Ioadi g rlsk personnel exposure, security assessments, international
practices

— Phase 3 -Af '_i__r:ect'ed, consider other factors (criticality, mitigating

strategies

Solar storms, economic consequences, new regulatory
wark, etc.) (7/31/1 7)

0n5|derat|0n of items currently under Commission review, and lessons learned from

> Nimplementation of other JLD activities



UNITED STATES NUCLEAR REGUL
Protecting People and the Environment

* Request changes in SRM direction to CQ”_' ""ﬁ.'thI“iidate and
unify Agency activities on this issue %,

— Recommended changes would be requ -sted via
communication to Commission via. GGMSECY

— Goal to complete COMSECY in Fe bruary 2013
— Complete first phase analys.-_l___s_._ y) December 2013



From: Skeen, David

To: Reckley, William; Witt, Kevin; Schofer, Fred; Helton, Shana; Bahadur, Sher; Jones, Steve
Subject: URGENT: RES comments on Tier 3 Spent Fuel expedited transfer paper

Date: Monday, September 23, 2013 2:03:36 PM

All,

| got a call from Doug Coe and Stu Richards concerning comments from Brian Sheron and, ;
RES staff. | told them to provide whatever written comments they could as quickly as ¢
possible so the staff can review and incorporate the comments into the paper, or there, "%
needs to be a discussion at the OD level we can set it up ASAP. Given the paperis to§o *
public on Wednesday, we are really under the gun at this point to make changes fﬁ -
be signed off by tomorrow. 7

Doug intends to send comments to us within the hour. Stay tuned. "
Basically, the comments center around:

1. Providing more discussion of the high cases that co w ake.some plant specific
mods cost beneficial ;

2. Clarifying that the staff is changing the Reg Anal s el
rem -

3. Explaining that this would be the first tlme the 12
non-reactor source terms

4. The fact that 1x8 loading could be in p erpented for little cost at some plants
(something the ACRS also brought -

delines to $4000/person-

imission would use QHOs for




From: Helton, Donald

To: Compton, Keith; Nosek, Andrew

Subject: FW: RES review of 1x8 Reg Analysis (COMSECY-13-0030 Addendum)

Date: Wednesday, September 10, 2014 3:02:00 PM

Attachments: Closeout User-Need Request NRR-2011-008 Reassignment of NRC"s Dollar Per Person-Rem Conversion Factor
Policy.msg

FYI

From: Coyne, Kevin '/
Sent: Wednesday, September 10, 2014 2:59 PM K N
To: Witt, Kevin ' .
Cc: Santiago, Patricia; Nakoski, John; Wagner, Brian; Helton, Donald "
Subject: RE: RES review of 1x8 Reg Analysis (COMSECY-13-0030 Addendum)

Kevin — "

| also support Don and Brian's comments below (the only exceptiom |fiight take is Brian’s
characterization of the QHOs not capturing any societal risks - but ¥this doesn’t changes
his characterization of the issue and | think the point he wa ‘ ngetting at was that there
are societal impacts associated with the issue not capturgd @ QHO metrics). You
should also be aware that RES recently closed out a user Weedsfor updating the dollar per
person conversion factor with a recommendation to @‘ 100 per person-rem. This is
documented in a July 10" memo from Dr. Sheron to Banorman (I've attached the
ADAMS reference) — so | think the continued gSe #f $2,000 for these types of cost-benefit
analyses is indefensible and places us welloulgide fhe rest of the federal family for
considering the costs associated with small ganges in risk.

Kevin Coyne, P.E., Ph.D. . ‘
Chief, Probabilistic Risk Assessg

Division of Risk Analysjse@ffj¢e Of Nuclear Regulatory Research
U.S. Nuclear Regula ‘0 wnission

Washington, 085%Q00 1
(301) 251-7, :.%

(0)6) AP

Kevin

Ent Branch

@ Helton, Donald
Wednesday, September 10, 2014 1:49 PM
/4, To: Wagner, Brian; Witt, Kevin

Cc: Santiago, Patricia; Nakoski, John; Coyne, Kevin
Subject: RE: RES review of 1x8 Reg Analysis (COMSECY-13-0030 Addendum)

Kevin W.,

| echo Brian W.’'s comments.



Don

From: Wagner, Brian

Sent: Wednesday, September 10, 2014 1:33 PM

To: Witt, Kevin o
Cc: Santiago, Patricia; Nakoski, John; Helton, Donald; Coyne, Kevin
Subject: RE: RES review of 1x8 Reg Analysis (COMSECY-13-0030 Addendum)

Kevin,

Here are my comments.

The QHOs only measure differences in individual risks, not societal risks. SRM 'UQ?JS%ECY-
93-086 “Backfit Considerations” clarifies that the substantial standard “is :-ho ihtended to be
interpreted in a manner that would result in disapprovals of worthwhjle safety.or security
|mprovements having costs that are justified in view of the mcreaseg;l ppoteetion that would
be provided.” Recognizing this, the filtered vents regulatory anaFyS| didhot use the QHOs
and instead relied on qualitative factors and total population, ﬁlﬁsmln éomparison the 1x8
analysis predicts more dose being averted than the flltered sgg analyms and neither the
1x8 analysis nor the filtered vents regulatory analysis wo d fass a QHO screen. | suggest
coordinating with staff working on the filtered vents rhﬂ‘e 7 i mg and using the same criteria
for both analyses. We should be consistent. N, ,._.L

_ h ¥
= 4

The analysis should include sensitivities such as g low and high estimates in addition to
the base case. As stated in the regulatory é a¥sis’'guidelines (NUREG/BR-0058)
“Uncertainties are important to considesang éued to be presented in a regulatory analysis.”

In addition the analysis should incli ! *‘gjiﬁ'onal sensitivities for consequences beyond 50
miles and $4k/person-rem. Thes e:@bth being considered as part of updating regulatory
analysis guidance. Together,“t ode jmll increase the total benefits by around a factor of 5,
which would call into queﬁ‘f’ ionhe"onclusion that a 1x8 is not cost-beneficial.

b

The analysis need&tb}y |fy fhat moving to a 1x8 would cost more than $2.4 million. This is
not obvious given’ ich Bottom does it voluntarily. If there are a few outliers where
achieving a 1x8 woyld\be espemally difficult/expensive, they could be given special
treatment as Wa dtjne in the license conditions requiring a 1x4 configuration. Further, the
analysis ﬁ"io yd discuss whether the cost is likely to exceed the expected benefit when
conssdenn K onsequences beyond 50 miles and using $4k/person-rem.

Aith ugh mmgatlon is likely to be successful, no mitigation is assumed for either
0 (altg ,natlve
\\ \ 9 e,,’hkellhood of mitigation being successful has not been established and would require a
J@EQA Suggest replacing with “Although mitigation may be successful, no mitigation is
- assumed for either alternative.”

»

Thanks,
Brian

From: Santiago, Patricia



Sent: Monday, September 08, 2014 5:14 PM
To: Nakoski, John; Wagner, Brian
Subject: FW: RES review of 1x8 Reg Analysis (COMSECY-13-0030 Addendum)

FYI
| understood this was getting ticketed to both DSA and DRA but am unsure at this point so
wanted you to be aware and feel free to email any comments to Kevin Witt.
thanks

From: Compton, Keith

Sent: Friday, September 05, 2014 9:43 AM
To: Witt, Kevin; Santiago, Patricia ¥
Subject: RE: RES review of 1x8 Reg Analysis (COMSECY-13-0030 Addgnd""

Kevin,

| am sorry that it has taken me so long to get to the review of thl$ ’ cument My comments
are appended. You may do with them as you see fit; | hop&‘tﬁ__ y‘eufcan use them to
strengthen the document. Also, given the nature of the dis CL sion, and the importance of
the QHO screen in the argument that you are developing &al§n strongly recommend that
DRA staff be given the opportunity to review this doau . r’it ds they had raised concerns
about the application of the QHO screen for this app '__tLah Thanks for the opportunity to
comment, and let me know if you need anythlrig SISe - Thanks!

****COMMENTS APPENDED****

GENERAL COMMENT: AlthoughinAfie interests of time | did not re-review all of what was
in COMSECY-13-0030, the decup 'égt does not seem to me to be very responsive to the
direction to "explain why t__I;ge"”- X W8 /configuration was not found to provide a substantial
increase in safety”. Basé?-_ ‘a quu:k look, it seems to simply reiterate the logic that was in
S étﬁeem to introduce any significant new information or

Lwas in COMSECY 13-0030 and ItS supportlng documents.

:‘p&wer plants were very low and in the range for which the NRC typically takes no
ks tory actions.” (p.2)

iéﬁ;jstatement is unclear and not well supported. It seems to imply that spent fuel pool risk
is-a’negligible contributor to overall plant risk. The documentary record seems much more
~tambiguous. As stated as early as 1987 in NUREG/CR-4982 Section 5.6, “The unique
character of fuel pool accidents (potentially large releases of long lived isotopes) makes it
difficult to compare directly to reactor core melt accidents. There are no early health effects.
The long-term exposure calculations are driven by assumptions in the CRAC modeling and
the results are not very sensitive to the severity of the accident.” That observation is
essentially identical to what we found in the SFPS, which is that the primary impacts are
potential doses arising from long-lived Cs-137 groundshine, which must be limited by



(potentially extensive) protective actions such as interdiction and decontamination.

Likewise, NUREG-1738 (cf p. 3-45) found that the risks from a SFP accident could be
comparable to those of a severe reactor accident for the high ruthenium source term, and
about an order of magnitude lower for the low ruthenium source term, although in fairness, |
think that we now consider the low ruthenium source term to be the more likely of the two.

The recently published Appendix F of NUREG-2157, states that “The risk values in Table F-
2 include individual risks and population risks. The individual risk values for both severe
reactor accidents and spent fuel pool fires are comparable to each other and both lower
than the NRC's Quantitative Health Objectives contained in its Safety Goal Policy 4
Statement (51 FR 30028) for both individual early fatality risk (5 x 10-7Ryr-1) and md‘*w"al
latent fatality risk (2 x 10-6 Ryr-1) (NRC 2001). As stated above, the population risk v ues”
for the two accident types are comparable I recommend elther removing thls s' r

A —

an documented analysis.

COMMENT 2: “In the case of the other possible improvements mentiong "'T"ri-”CAbMSECY
13-0030, the staff has limited information for specific cases for the'fejere n€e plant in the
spent fuel pool study.” (p.2) fi )

| am not sure what this sentence means. | recommend Gia rif

COMMENT 3: “The safety goal screening evaluation-";jn ‘G)MSECY 13-0030 concluded that
SFP accidents are a small contributor to the overall r"'_,___A__,frJr public health and safety (less
than one percent of the QHOs).” (p. 4) o '

This statement does not follow. The observan that the accident risk from an SFP
accident is a small fraction of the QHO deg nof mean that it is a small contributor to the
overall risk, if the overall risk is als@” a Sh ,‘H»fractlon of the QHO. Reactor risk is most likely
also a small fraction of the QHO (g_g omments 1 and 5)

COMMENT 4: “However, th&¥ol gig,"é:stimate shows that these costs must be less than $2.4
million of the averted cos’f& i#., benefits) shown in Table 2 to be cost-beneficial. Although

sufficient data was not.. av able to explicitly estimate costs for plant operators to implement
and maintain a 1 x
loadings is IIKQL)L

. COMMENT 5: “Furthermore, even if it is determined through cost-benefit analysis that
expected industry costs for implementing the 1 x 8 loading pattern at Boiling Water

=JReactors with elevated plants was less than this value; available information continues to
support the staff's conclusion that the safety benefits do not satisfy the routine thresholds
established by the NRC for imposing additional regulatory requirements.”

To the extent that the routine threshold referred to in this document is the QHO screen, this
argument seems weak. | do not believe (although | could be wrong) that the installation of
hardened filtered vents would pass a QHO screen either; however, | believe that staff took



the position that they should be installed. | believe that this statement may place too much
emphasis on the use of the QHO screen in decisionmaking.

From: Witt, Kevin

Sent: Thursday, September 04, 2014 11:55 AM
To: Santiago, Patricia; Compton, Keith . X
Subject: RES review of 1x8 Reg Analysis (COMSECY-13-0030 Addendum) '

Hi Pat and Keith, thanks for your help with reviewing the attached addendum to 4, ‘
COMSECY-13-0030 which contains the reg analysis for the 1x8 configuration 4THe” .

attached version is the latest revision. | appreciate your quick review on this, agafy §
management is expecting this to be finished early next week. ' :
Thanks, )

Kevin



Rihm, Roger

From: Garrison, Jade
Sent: Friday, July 11, 2014 3:23 PM
To: RidsNrrDpr Resource; RidsNrrDprPrab Resource; RidsResOd Resource; RidsNrrOd

Resource; Leeds, Eric; Kokajko, Lawrence; Bone, Alysia; Lappert, Glenna; Helton, Shang
Coyne, Kevin; Brock, Terry; Correia, Richard; Dorman, Dan

Subject: Closeout User-Need Request NRR-2011-008, "Reassignment of NRC's Dollar Pof:
Person-Rem Conversion Factor Policy" ,/

If there are any questions or concerns regarding this package, please conta ' f* at

301-415-1034.

View ADAMS P8 Properties ML13323B585

Open ADAMS P8 Package (Closeout User-Need Request NRR-2014=008. JReassignment of

NRC's Dollar Per Person-Rem Conversion Factor Policy")

Thank you,
Jade

" %{/ - cj/(;ff(’ (i{j&ﬂizﬁﬁﬂ

Division Administrative Assistant

U.S. Nuclear Regulatory Commission

Office of Research ’
Division of Risk Analysis D ’
Mail stop: CSB/4A 07 h ¥
(P): 301-251-7568 _ ‘
Jade.Garrison@nrc.gov '

3



From: Helton, Donald

To: Wagner, Brian

Cc: Nakoski, John; Coyne, Kevin

Subject: RE: Proposed Resolution of RES Comments on 1x8 Reg Analysis
Date: Friday, September 12, 2014 1:16:00 PM

Brian,

My thoughts from a very quick skim are:
¢ The first paragraph shouldn’t imply that limitations in SECY-13-0112 prevent ‘

when it comes to the low/medium/high, but not these.
| would be okay with the 2" paragraph if the word “high” was re

have enough information on either side of the ledger to know thatWp€diy

with the >50 miles and $5.1K/p-rem would not be cost-benefigjal,/ =~

¢y don't
estimates

Don e

From: Witt, Kevin
Sent: Friday, September 12, 2014 11:48 AM

To: Wagner, Brian; Helton, Donald

Cc: Casto, Greg; Jones, Steve; Nakoski, John; CoynegK
Gregory; Reckley, William [
Subject: Proposed Resolution of RES Comments
Importance: High

avip? Schofer, Fred; Inverso, Tara; Bowman,

Reg Analysis

, we agreed to add some language to the

Hi Don and Brian, as we discusse .
' itations of the 1x8 regulatory analysis, particularly

regulatory analysis acknowledgint
in regards to the sensitivity stadie

3

(e

The following paragraph Wag’added to the section entitied “Analysis Limitations”

] analysis of 1 x 8 spent fuel loading patterns contained in
taff is unable to easily conduct sensitivity studies, as was done in the

Due to the limited de
SECY-13-01125

miles, as'wéll as consideration of high estimates on important parameters would generally
incrgaseAhe
fing the transfer of spent fuel.

o[lowing sentences were added to the section entitled “Cost-Benefit Assessment”

"The staff acknowledges that if sensitivity studies were to be conducted (i.e. consideration of
consequences beyond 50 miles and dollars per person-rem conversion factor) that some
combinations of high estimates for important parameters can result in large economic
consequences, such that the calculated benefits from a 1 x 8 spent fuel loading pattern
could outweigh the associated costs. However, even if it is determined through cost-benefit
analysis that the potential benefits from implementing the 1 x 8 spent fuel loading pattern
exceed the expected industry costs, available information continues to support the staff’s




conclusion that the safety benefits do not satisfy the routine thresholds established by the
NRC for imposing additional regulatory requirements.

Please let me know if this proposed language is an amenable resolution of your comments
on this document. The latest revision of the document is attached.

| would appreciate if you could send me a response as soon as possible, as this is due to
OEDO by Monday, 9/15. ’
Thanks, 4

Kevin ‘
" _



W

From: Marksberry, Don

To: Helton, Donald; Wagner, Brian

Subject: FW: Additional Paragraphs

Date: Wednesday, September 25, 2013 1:38:04 PM
Attachments: COMSECY RA Additional paragraphs.docx
FYI

From: Correia, Richard '
Sent: Wednesday, September 25, 2013 1:04 PM /
To: Marksberry, Don _ '- '

Subject: FW: Additional Paragraphs

FY1

Richard Correia, PE ‘

Director,

Division of Risk Analysis

Office of Nuclear Regulatory Research
US NRC

richard.correia@nrc.gov " .

From: Reckley, William

Sent: Wednesday, September 25, 2013 11:10 AMy,_#4,

To: Coe, Doug; Correia, Richard; Richards, Stuart /%

Cc: Jones, Steve; Schofer, Fred; Witt, Kevin; 'S @‘l

Subject: Additional Paragraphs '

To address the RES comments (e, #21) regarding QHOs for which the disposition table
said we were making changes ﬁ regulatory analysis — attached are two draft
paragraphs that we plan % add to the safety goal section (Section 5.4) of the enclosure.
Please take a look and offérany issues or suggestions. Thanks..

William D. ' ;
Japan Lessons L ,@i Project Directorate

william.reciléy@sirévgol
(301) 415-7496




The staff notes that the safety goal policy statement and associated qualitative, quantitative, and
subsidiary objectives (e.g., CDF and LERF) were developed for accidents associated with

nuclear reactors and the conditions and radioactive materials in an operating reactor core.

Given the relationship of the spent fuel pools to the nuclear reactor facilities, it is reasonable to
extend the use of the qualitative and quantitative health objectives to this assessment. Previouss /
NRC evaluations of spent fuel pools, including NUREG-1738 and the recent SFPS, included a ;

rationale for determining that no regulatory actions were warranted to decrease the amot
spent fuel being stored in pools. There are some potential issues in using the traditionz *
approaches in the regulatory analysis guidelines for comparing spent fuel pool risks} tha

exceed those of reactor accidents in terms of the amount of radioactive maté?: ' 'reléé”éled the
land area affected, and the economic consequences. The safety goal comp | JSO[Y“!S however,
used only as a measure of health consequences to determine if a poie iél acnon provides a
substantial safety improvement and relates to the risks to an mdswdﬂ |rL campar:son to other
risks that individual faces. Although a spent fuel pool fire might.affe -_,_Ia{ger areas and more

people than a reactor accident, the risks to individuals remams ele] hded by the assessment of
the population close to the facility. For this reason the use o _keexistmg QHOs is adequate for
determining whether the substantial threshold is met. &

The significant difference between the potential c;nﬁ gue'r“i‘i"’:es of a SFP fire and a reactor
accident has led some stakeholders to propose emﬁte performance measures to help in the
decisionmaking process. Such measures coy dinC lide a revised consideration of economic
consequences, a collective dose to populé Ons, ;or other estimates that reflect the large
consequences and reduces the |nﬂuanc @I ﬂife low event frequencies in assessing the overall
risks associated with SFP acmdent% uch an approach would be especially useful if the
conditional probability of a 5|gn| 2 t QFP fire is very high for particular event scenarios (a so-
called cliff-edge effect). Althﬁu fh€staff has used various conservative assumptions in this
assessment in order to estimidte the potential benefits of reducing the density of spent fuel
stored in pools, the expegted a?;‘jlllty of pools to retain their integrity and the availability of
mitigation capabiliti >8)J€ads the staff to conclude that exceeding design basis values associated
with spent fuel péd afa\unilkely to result in such a cliff-edge effect. Therefore, the staff has not
identified this’ 33 {n afea for which it needs to develop new methodologies, guidance or criteria.
In the SRM f ECY 12-0110, “Consideration of Economic Consequences Within the U.S.
Nuclear Rtﬂatory Commission’s Regulatory Framework,” the Commission directed the staff to
proee gAvith improvements to the guidance for estimating offsite economic costs. The staff is
Fololgly i ur@ its efforts and planning related to the SRM and is scheduled to provide the
Co Hmssmn with a paper in December 2013. Factors considered likely to change as a result of
_ iestaff's activities (e.g., dollars per person-rem conversion factor) have been addressed in this
“eValuation through the presentation of additional cases and sensitivity studies.




From: Pope, Tia
To:

Hossein; Murphy, Andrew: Helton, Donald; Wagner, Brian; Chang, lames; Barto, Andrew; Compton, Keith: Algama, Don; Schofer, Fred: Lee, Richard; Gibson, Kathy: Correia, Richard;
Resource; RidsOpaMail Resource; RidsOcfaMailCenter Resource; RidsOgcMailCenter Resource; RidsNsirMailCenter Resource: i ; RidsOpeMailCenter Resource; Kline,
Kevin; Camphbell, Tison; MorganButler, Kimyata; Brown, David; Ader, Charles; B Eric; Uhle, |ennifer; Witt, Kevin; Sullivan, Randy; Bielecki, Jessica

Ce: skeen, David: McGinty, Tim: Thaggard, Mark: Ader, Charles: Miller, Chris: McCree, Victer; Casto, Chuck: Howell, Art; Lombard, Mark: Armstrong, Kenneth: RidsResPmdahail Resource
Subject: ACTION: Review and Concurrence - Report and SECY Information Paper “Consequence Study of a Beyond-Design-Basis Earthquake Affecting the Spent Fuel Pool for a U.5, Mark T

Boiling Water Reactor” (SFPS)
Date: Thursday, May 30, 2013 2:27:02 PM

Attachments: SEPS_CompiledComment 053013s.lsx

All,

Please find in the link below a revised report and InfoSECY based on the comments received during the Office Director Review. Attaghe
a matrix that includes comments received and their dispositions. Please review and provide concurrence on the report by 1200h
31st. If there is a need to discuss comment dispositions with RES, please contact Don Algama.

-Basis uake Affecting the Spent Fuel Pool for ad9, X1

From: Pope, Tia '
Sent: Friday, May 24, 2013 2:24 PM

To: Satorius, Mark; Haney, Catherine; Tracy, Glenn; Leeds, Eric; Wiggins, Jim; Dean, Bill; Sheron, Brian; Brenner, Eliot; Dyeg#]i { Manan Nosek,
Andrew; Pires, Jose; Esmaili, Hossein; Murphy, Andrew; Helton, Donald; Wagner, Brian; Chang, James; Barto, Andrew; Gt pton enth .ﬁ.lgarna Don; Schofer,
Fred; Lee, Richard; Gibson, Kathy; Correia, Richard; Case, Michael; RidsNmssOd Resource; RidsNroMailCenter Resal Rid: @d Resource; RidsNrrMailCenter
Resource; RidshrrOd Resource; RidsFsmeOd Resource; RidsRgniMailCenter Resource; RidsOpaMail Resource; R @fOMailCenter Resource; RidsOgcMailCenter
Resource; RidsOGCFrontOffice Resource; RidsNsirMailCenter Resource; RidsNsirOd Resource 1

Cc: Skeen, David; McGinty, Tim; Thaggard, Mark; Ader, Charles; Miller, Chris; McCree, Victor; Casto, ChuckisHopell, Art; Lombard, Mark; Armstrong, Kenneth;
RidsResPmdaMail Resource ——

Subject: UPDATE: ACTION: Review and Concurrence - Report and SECY Information Paper "Consequ iceAtidy of a Beyond-Design-Basis Earthquake Affecting
the Spent Fuel Pool for a U.S. Mark I Boiling Water Reactor” (SFPS) ;

All,
RES/DSA previously requested Office concurrence on the Spent Fuel Pool StugygFP3) by today. However because of the significant
number of comments received, we are still working to resolve commentssshhgfeforefiwe do not expect Office concurrence today. We

intend to send an updated report out by the middle of next week that affdre#Ses your comments and which asks for Office concurrence.

We
appreciate
your
support
for this

' ' ' effort.
From: Pope, Tia P : ‘

Sent: Monday, May 13, 2013 11:38 AM /
To: Satorius, Mark; Haney, Catherine; Tracy)! eeds, Eric; Wiggins, Jim; Dean, Bill; Sheron, Brian; Brenner, Eliot; Dyer, Jim; Zobler, Marian; Nosek,

Andrew; Pires, Jose; Esmaili, Hossein; Murphy Wndrew; Helton, Donald; Wagner, Brian; Chang, James; Barto, Andrew; Compton, Keith; Algama, Don; Schofer,
Fred; Lee, Richard; Gibson, Kathy; Co Bithar Case, Michael; RidsNmssOd Resource; RidsMroMailCenter Resource; RidsNroOd Resource; RidsNrrMailCenter
Resource; RidsNrrOd Resource; Ri : d Resou e; RidsRgni1MailCenter Resource; RidsOpaMail Resource; RidsOcfoMailCenter Resource; RidsOgcMailCenter
Resource; RidsOGCFrontOffice Rés RidsNsirMailCenter Resource; RidsNsirOd Resource

Cc: Skeen, David; McGinty, Tim; Thaggard, Mark; Ader, Charles; Miller, Chris; McCree, Victor; Casto, Chuck; Howell, Art; Lombard, Mark; Armstrong, Kenneth;
RidsResPmdaMail Resource y :

Subject: ACTION: Revied dZoncurrénce - Report and SECY Information Paper “Consequence Study of a Beyond-Design-Basis Earthquake Affecting the
Spent Fuel Pool for a .5 ﬁ ling Water Reactor” (SFPS)

All,

ML13133A127frotides for your review and concurrence the Report “Consequence Study of a Beyond-Design-Basis Earthquake Affecting

the Sg '_- Fj€l Pool for a U.S. Mark | Boiling Water Reactor” (SFPS) and its associated SECY Information Paper. This Information Paper

wﬂl US&d to transmit the Report to the Commission on June 10th 2013. This is one week prior to the report going out for public comment
£ 17th2013.

' @ provide your comments on the Report and the Information Paper by COB May 20" 2013, and your concurrence via email by COB
, 2013 to Don Algama. Don Algama may also be reached at 301-251-7940 for any questions.

_,:v..A_k




Tia Pope
RES/DSA
C-3 A03 (301) 251-7499
Mailstop- 3A 07m
tia.pope@nrc.gov



Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

1 Affected SFPPS Ch. = o Revi 'Col
Office | Received l:h:pter Mame |Comment it Disposition Reviewer Co Y ew,:har::urrenu Priority
{Note: Comment not based of official I0WG SFPSS Report)
- (Pg. v}"., high-density loading in the 5FF , a relatively fi : e -
Executi E Add d in "PriorD Bal 1" ¢ #15 Outside Planned
NSIR | 01/22/13 T, fe From page 65 of this report “The plant studied actually exceeds this expectation, Don A, i e e t ..] Closed i -
Summary Shrader in that tly_discharged fuel is stored ina 148 patt In addition, the report has been modified to refer to the “reference Process
! AREEmlY BN THETIE VAR Saw HAThRTR: plant.” The "reference plant” is generally represented by Peach Bottomid
but with a few differences including the 1x4 configuration.
(Pg. vi) Highlighted text: For the pattern currently employed at Peach Bottom
1x8 horter time to th int at which the fuel is al lable vi tural
i N [.x b a_n ST RO, |me. o e_po.uj a_ A ? bty ?lrc@ et (Note: Comment not based of official IOWG SFPSS Report) *
nsik | 0122113 Executive Eric circulation could result, While variability in SFP loading configurations was not a Do A, clossd Outside Planned B
Summary Shrader |focus of this study, Section 10.6 of this report provides additional information £ No cormment wiis rovided Process
regarding the effect of the 1x4 configuration on fuel heatup timing and release P ’
magnitude.
Executive Eric {Fg.vill Highlighted t\e:.«: For high aénsityloading, the: sue.of rel.ease fouldbeup {Note: Comment not based of off ort) Outside Planned
NSIR | D1/22/13 to two orders of magnitude larger {these cases are assoclated with hydrogen Don A % Closed -
Summary Shrader : No comment was provided. Process
combustion events).
. ii i i .2 i i I i icti r o
Executiva Eric (PE. .vu} Highl |s.l1ted text: the arnuuntofumnhabrtablg and r_nterd!ctlun fur_ the eihs: Eiommmac did bass N € sFpss Report) Outside Planned
NSIR | 01/22/13 died scenarios could be up to two orders of magnitude higher for the high Don A, Closed -
summary Shrader ; AR, ; Tt U No comment was g Process
density loading situation as compared to the low density loading situation
. N (Pg.vii} Highlighted text: from the high density loading situation is predicted to o . =
Execut E Mote: C pf official IDWG SFPSS Report Qutside Planned
NSIR | 01/22/13 sxecu e sh n; ) result in uninhabitable land interdiction of 0.29 hectares per year and 0.49 Don A. L e Trea, Hnaet) Closed P 2
ummary race displaced individuals per year. ° C 1ocRss
(Pg. 4} "a condition reprasentative of the current situation for the selectad site
{i.e., high-density loading in the 5FP, a re ly full SFP, and current regulatory o
WiShe GIHEA : i q e Gl .r.ev 3 2! .c LY Ent not based of official IOWG SFPSS Report)
Erie ments with respect to fuel col ation and preventive/mitigati Outside Planned
NSIR | 01/22/13 1 bilities . Closed =
/221 Shrader £apaniies) See response to comment #1 e Process
is closed.
Because this arrangement is believed to be highly atypical (relative to the flgs r eens
is not modeled as the base case in this study.
(PE.58) "On th {Note: Comment not based of official IDWG SFPS5 Report}
somewha F The study calculated the strains caused by the earthguake (demands).
amage state with The reviewer is citing a sentence that refers to strain capacity.
Eric small leakage flow rate” Note: Qutside Planned
NSIR | 01/22/13 4 J P. Closed =
/22 shrader A58 This comment is the same as comments #317 from the branch chiefs i Process

fi that woltld be produced by
alue know to create the desired

Does this mean the study did not calcula 4
the assumed sizemic event but rather, @

failure?

review and #355 from the division directors review.

Please see response to comment #355.




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

>
2 Affected SFPPS Ch. " " . Review/Concurrence
# Office | Received Mame |Comment Disposition Reviewer Comn 5. us / Priority
Chapter Lead ’ Phase
/ —
[Pg. 59) "Given the estimated width, length and depth for each localized liner tear
and their number, it is stilt necessary to es the leakage rate through these [Note: Comment not based of official I0WG SFPSS Report)
tears. Estimation of this flow rate uses the following assumptions (1) the flow rate The assumptions referred to by the reviewer relate to the leakage ra ‘ /
can be estimated using an equation similar to that used for flow through the given the estimated cracks in the liner. The initiation of cracks was s
Eric concrete rr_actr. and {2) the If. iction factor for :h.?: eg n can be calculated on calculated separately based on the strain demands and capacities. ‘ Outside Planned
8 NSIR | 01/22/13 4 Shiaile the basis of test re for leakage rates through cracks in pipeés. These Jose P. |Note: $ Closed P -
assumptions are not validated at this time. Therefore, considerable uncertainty This comment is the same as comments #318 from the bra ch ROk
exists for the resulting leakage rate estimate.” review and ¥356 from the division directors review.
This seems to say the cracks in the SFP caused by the seismic event were not Please see response to comment #356.
valuated but assumed based on “These assumptions are not validated at this time
\
(Pg 63) "According to the fragility analysis for the NUREG-1150 seismic PRA
(Lambright et 1980), the median fragility for th actar build is about 1.6g.
Tk respemn b sdétne kg st e f e xpectet o e aru sl 1 e ot SR AN S Mgt
) ) = e ey i The HRA is ngg#ffeferfiig 16 a seismically induced failure of the
the horizontal ground m n to the vertical ground motions. Natural T T 3 F
£ e A s 7 con cpft. Containmient failure in this case is due to leakage from a
frequencies of vibration for horizontal modes of vibration of the reactor building £ 2 ¥ i
i i g ¢t reagtor accident. The text is also modified in the report to
Eric arg 7 Hi {i.e., frequencies at which the spectral accelerations of the ground | that palé 63 refers to a seismically induced failure or damage Outside Planned
9 NSIR | 01/22/13 4 motion for the scenario considered are less than those for the ground motions Jose B : : Closed =
Shrader 4 " [gte; Process
with the same PGA considered in earlier evaluations of the median fr ty). On ey - -
S iz comment is the same as comments #319 from the branch chiefs
these bases, failure or severe damage to the reactor building would not be g 2 2
G . review and #357 from the division directors review.
expected for the seismic scenario considered
. % " . ase 5ee response to comment #357,
The HRA input to this study has an assumption that the containment fails ﬁ P
does one part of the study assume no failure and another assume failure
_ ‘
{Pe 64) "The plant studied actually exceeds this expec 0- i . mns v
ischarged fuel is stored in a 1x8 pattern. " 3
Eric discharged fu ploreR i o atters, / [Note; Comment not based of official I0WG SFP5S Report) Outside Planned
10 NSIR | 01/22/13 5 S ’ " R Don H. Closed =
Shrader |The beginning of the study describes using Peach Bg#om asithe site of study, why e - " Process
x F P Addressed in "PriorDispositionBalanced” comments.
are we not using the Peach Bottom prac fo later in the study for specific
procedures? ’ £
Pg&7) "The ca thich sful mitigation are presented to |
{ Fb 1 SHIES W ‘.r i el ;‘.”:l'er‘ k fi {Note: Comment not based of official I0WG SFPSS Report)
acknowledge uncertai these efforts during a beyond-
i design basis event (il} g ffectiveness of successful mitigation” Outside Planned
11 NSIR | D1/22/13 5 ShEr:;er SIEsIEn s Svant and Wi SiEReM SR Ep=IITILBRNEN Don H. |Current language was developed in response to a previous comment Closed s -
. ral 4 _ . doc {in "PriorDispositionBalanced" and is i jed to convey oGRS
This could be bettep@tated M hegasespresented will demonstrate the potential z 2 2
: S both the uncertainty and benefit of successful mitigation deployment.
effects of both subge d unsuccessful mitigation efforts
(Pa4¥5) "M PBAPS procedures do not provide instructions nor PBARS staffs are
; iy B s s i e A REE _b 2 (Mote: Comment not based of official IOWG SFPSS Report). In the
g o pro flow rate that exceeds y requirement and is able to Pt g - . i
e R e eGP meddrata i mitigation equipment discussion, clarified that the 600 and 1300 gpm
d i i Sl it are the pump capability. PBAPS only demonstrated meeting the flow Outside Planned
12 | NsIR | 01/22/13 8 i ¥ . y : James C. |rate recommendation by 10CFRS0.54{hh). The actual flow rate is Closed -
age 188 . the TSG-4.1 "Peach Bottom Station Operational Contingency i G Process
i 2 : k In to deliver flow rate for the 1300 gpm
pidelines” is the most applicable procedure to the SFPSS scenarios. The i e cah T5G-4.1 only instructs
y following discusses SFP mitigation strategies per TSG-4.1:" The description of two r::::::;u “:::Ds:soonnec s bt Bl
v, pumps used to provide make up are 600 and 1300 gpm. & :




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Ny
Affected SFPPS Ch. ; Review/Concurrence
# Office | Received Name |Comment Disposition Reviewer Compmignts us Priorit
Chapter Lead it ‘ ‘ Phase ¥
[Pg 182} "Because the earthguake event could be a common cause failure '
mechanism causing simultanecus damages to Unit 2 and Unit 3, only a half of the
available plant staff mentioned above is assumed available for responding to the
A : ! PR 2 g H B (Note: Comment not based of official I0WG SFPS5 Report). Language .
Eric Unit 3 problem including Unit 3 SFP mitigation . 2 Outside Planned
13 NSIR | D1/22/13 8 Shrader James C. |added to state that the staffing consideration does not apply to when Closed s -
; : S ¥ Tocess
: either Unit 2 or Unit 3 is in refueling outage.
This event is assumed to occur during a refueling outage (RFO) which would have & & ‘ /
a significantly larger onsite staffing level than a normal at power weekday or as /
assumed here weekend and or evening “
Note: Ci t not based of official IOWG SFPSS Ry t).[Re
N (Pg 186) "= Minimum site staffing levels (i.e., weekend/back shift" L .no _ase .o D. = . i =
14 nsir | 01/22/13 3 Eric e to state the staffing discussion is for typical off normal hou : Closad Outside Planned B
Shrader " |during a night shift or weekend shift} instead of minimum sp&staffings
RFO staffing is much higher then weekend/back shift B ‘g S P . ) L 3 4 Process
The word “minimum” caused link to the minimu aff rgfuirment.
(pg.vii} "In general, SFPs have a larger propartion of longer-lived radionuclides, i
relative to reactars, which are less likely to cause the significant doses reguired #
for acute health effects” |Mote: Comment not based of gfifCialMOWGSER port) i
Rand / Outside Planned
15 NSIR | 01/23/13 ES Sulli\r:n AN ¥ 5 Closed o e
‘Wow this comment does not seem correct, Cs in the quantities available certainly See response to comment$# 2367 R,
can deliver life threatening doses, | think it is the slowly developing accident and
evacuation that prevents early fatalities
Pg.vii) "Therefare, the fad truncation significantly 1 th o
[PEI. hiseelare. the ise aFa-doss tryncalion signiesntly ks (Note: Comment g B official IOWG SFPSS Report)
Rand qua I latent cancer fa s, by at least an order of m 2 Outside Planned
] NS |\ ST/ B Sulli\ra‘; AN sedfespongeto comment #238 Flased Py &
we did not use dose truncation and the reader will not understand what it is 5 3 rocess
unless explained somewhere
N#ERCommBht not based of official IOWG SFPSS Report)
F
(Pg. vii} "These values are muftiplied by the frequency of release (10-7 per year), b
Rand usu il Eomt ot -t e Tk \UZ:J" L ¥ | YO ‘We'ggree. However presenting the results conditionally removes the Outside Planned
17 NSIR | 01/23/13 ES SuHiv:n b HiEe e WM. |likglihood context, which is very important in communicating the Closed P -
. . . Its. Removing the g information ¢ Iy undermines HipEss
really? do you mean divided? odd way to communicate land contaminatig s N i
the resolution of previous comments, which stressed the need to be as
‘. quantitative as possible,
{Pg. wiii} "= Human reliability analysis for ansite and offsite mitigation ¢ v " {Note: Comment not based of official I0WG SFPSS Report)
following a seismic event, and specific to the spent fuel gool." 1 .
Rand 5 5 ; i : Outside Planned
18 | nsiR | 01/23/13 £ Bl Don A. Closed & -
that ability to bring in a fire truck and pump water, or bgi the B € ment This seems to be a response to another reviewer's comments, and is no L
and pump water up 6 stories to the pool ‘ - longer applicable.
(Pg 2} "+ Earlier movement of fuel in to casks that ar roved for shipping
or long-term storg| quire that fuel to be repac ter for shipment ta
the eventual long-term repository or integf st g site "
Randy Once again, | !'I'IE.IS( subn:ut that the sec A ‘ us o e options is not 1.119 [Mote: Comment not based of official I0WG SFPS5 Report) Outside Planned
19 NSIR | 01/23/13 1 sullivan =™ The doc is OUD, it see bthis gMould be addressed. language is Don A. Closed 5 -
proposed as follows: Report will be public and OUQ materials will be removed. o
* Physical protection ra iren IR ot cask storage are not addressed in this
study and may be rglévant (N Guerall ssessment the risk benefit for earlier
movement of fueltp casks
(Pg 2: pylsghhers iz ifsufficient motivation to spend the additional agency
resaitoos e d with @ mare holist and these resources are better {Note: Comment not based of official IOWG SFPS5 Report)
syoted Ml aspects of the agency’s mission of protecting people and the -
Randy i OQutside Planned
20 NSIR | 01/23/13 1 _ 1 ; Don A, [We acknowledge this, and will fix when time allows, Closed -
Sullivan Process
gf of this introduction is rather informal. Is that acceptable agency practice This document received a Level 3 review by QTE.
UREG?
X




Compiled Comments on Frozen SFPSS Documents
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1 Affected SFPPS Ch. = o Revi 'Col
# Office | Received l:h:pter Mame |Comment it Disposition Reviewer Co Y ew,:har::urrenu Priority
scope some of the associated limitations via sens (Note: Comment not based of official IOWG SFPSS Report)
Rand d scenarios are being treated, which in p:
21 NSIR | 01/23/13 2 SuTIi\r:n the case where a reactor of other-SFP ev prevents operator action lames C. [Comment appears to be based on an earlier version of the report with Closed IOWG Review -
text that no longer exists. In addition, the reviewer is correct that the
The HRA does treat reactor steam FYI HRA does treat reactor steam.
[Pg.24) "Total health effect estimates are not a function of distance, and have no
Rand distance truncation . See Section 7.2.3 for more information on this assumption.” {Note: Comment not based of official IDWG SFPSS Report) #8
22 NSIR | 01/23/13 2 sull \:1 AIN Closed IOWG Review 2k
uiliva When did we agree to this? so now we have small doses and millions of people? See response to comment §242
thought we agree to truncate atPAG?
{Note: Comment not based of official IOV
Pg67) "» At 24 haurs, offsite support arrives ;
(Pe67 nours, ofisite support armves Similar to "PriorDispositionBa nts. Inthe context of a
Rand: ; I ismi t whick infrastructure, th Closed with ;
23 NSIR | 01/23/13 5 al.-l il as has been consistently stated by NSIR, this assumption is overly canservative, Don H. BIBE 5elsm_1c EYENT WOIC DY BE M u_re e ok IOWG Review =
Sullivan : h - CE will be significant challenge & necessary equipment. Ques.
the industry support is designed to arrive in 24 hours, local state and corporate g i R
i i A seatar Given these challepgesy eve a 24 hour assumption is
SUPROTEOuIE BIThE soone is consistent with the assumptions
1935, section 3.2, 1st paragraph)
it d of official IOWG SFPSS Report)
(pg.67) "+ At 24-48 hours, ad hoc actions are planned and staged " P Balanced” o As stated above, in
Randy fid large seismic event, and possibly a concurrent reactor Closed with
24 NSIR | 01/23/13 5 D -
/231 Sullivan  |ad hoc actions would be planned from about 3 hours on, although resources could on cessary actions will be challenging. Given these Ques. I0WG Review
limit implementation enges, the authors believe the assumption is reasonable. Further,
the assumption is consistent with the assumptions made in SOARCA
& NUREG-1935, section 3.2, 1st paragraph)
{Note: Comment not based of official IOWG SFPS5 Repart)
(Pg.69) "« 30-minute delay associated with manual observation/decis
Randy The HRA was performed after the rest of the analysis and uses a .
25 NSIR | 01/23/13 5 : Closed [ -
1231 Sullivan  |Is this consistent with the HRA? seems like they assumed long different set of assumptions. In the case of diagnosis and o WG Revew
sorry?) decisionmaking, the HRA predicted longer times which will affect the
likelihood of mitigation being successful.
Rand {Note: Comment not based of official I0WG SFPSS Report)
26 NSIR | 01/23/13 5 sulli Vﬂ Don H. Closed IOWG Review ==
e thought HRA would be attached to repo Section 5.3.3 has been removed.
(P139) “This approach is similar ta that v 321935, NUREG-1935 used
the dose truncation levelg¥ bapproach also analyzed an annual
Rand :m::::.‘,ir-::szv. :fn{n rl:::v Giant Bl ot (Note: Comment not based of official I0WG SFPS5 Report)
27 | nsie | 01/23/13 7 priohd o & AIN Closed IOWG Review -
Sulfre=n Paragraph deleted
agree with Nate Bixlg The 10 mrem dose truncation level was Br2R ’
discarded and w: paragraph should be deleted”
ans for both states allow for this protective action”
H > sed of official I0WG SFPSS R
8 nsik | 01/23/13 N Rand anments: The following discussion defines the cohorts differently that the AN flace: Lomaieae e beemhelaic IGWG SFvES Redoi] Closed |OWG Revi o
i are modeled in MACCS2, On the other hand, Table 26 defines the e

the way they are modeled in MACCS2. This difference may confuse the
r, especially the fact that the the list defines 7 cohorts but the table only &.

ohorts should be numbered for easy cross reference to the following table.

This is not a comment from Randy to the us. Please delete.
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SFPPS Ch.
Lead

Disposition

29

N5IR

01/23/13

Randy

Sullivan

(Pg.157) "This cohort will begins evacuating as they hear the order to evacuate for
the 10- to 3-mile area, or observe evacuees traveling through the area ."

yes probably right, but will not make much difference
Mates B comments: If they are observing evacuees traveling through the area,

would they not have noticed those evacuating from the EPZ and thus have
evacuated earlier?

{Note: Comment not based of official I0WG 5FPSS Report)

This is not a comment from Randy to the us. Please delete.

Review/Concurrence
Phase

Priority

Closed

IOWG Review

30

NRI

=

01/29/13

Abstract

E. Bowman

(Pg. fi] "The pools’ thick walls and floors provide <
protection of the fuel from natural phenomena

Pool's should be singular possessive to match the discussion in the remainder of
the paragraph.

Fixed

Closed

Closed

IOWG Review

31

MR

=

01/29/13

Abstract

E. Bowman

[Pg i) "It is only because such a challenging event is studied that any offsite

consequences are predicted.”

The use of the word "predicted” in this sentence conveys strongly that we believe
that in the event the postulated seismic event occurs there will be offsite
consequences due to the effect of the event on the SFP. This contrasts with the
low conditional probabilities of release provided in tables 32 and 44, the highest
of which is 0.69%, and the 0.1 conditional probability of failure cited in itermn 2 of
the Executive Summary on page v. In order to better convey to the uninformed
reader that we are not predicting that an consequential event with a conditional
probability that low will occur given the unlikely initiating event, | would suggest
using the phrase "may be possible” or "may be postulated” rather than the word
"predicted.” | believe this is important in the Abstract in order to set the proper
tone for the paper.

32

NRR

01/29/13

Executive
Summary

E. Bowman

(Pg. Iy
path forward of the planned geologic repository and from the aforem
events in Japan has prompted interest in capturing the conzeofie
postulated accidents associated with high-density SFP sto
safety study.”

"The renewed intarest in spent fuel storage arising from the S

| would change the phrase ... associated with high-del
"... associated with high-density spent fuel storage ...
being stored, not the 5FPs. :

¥ storage ..." to read
se it is the spent fuel

33

NR

=

01/29/13

Executive
Summary

E. Bowman

Don A

Don A,

aquences are possible.”

Closed

IOWG Review

Corrected.

Closed

IOWG Review

[Pg.v) "1. An event with a frequ
in this study...."

nce of 1 in 60,000 years was used

ract on page ii regarding “a postulated
estimated frequency of occurrence of 1
iould be consistent.

Don A

Corrected.

Closed

IOWG Review
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Affected SFPPS Ch. Review/Concurrence
Received Name |Comment Disposition Priorit
Chapter Lead it Phase ¥
(Pg, vi} "Nevertheless, the improved reliable and available SFP indication required
by the Order of March 12, 2012 (EA-12-051), is essential to ensur:
personnel can effectively prioritize emergency actions. The availability of
instrumentation may have ¢! d the mode [makeup versus sprays) deployed
Executive for some situations studied here.
R | 01/29/13 Sumivary E. Bowman . ' Don A. |Corrected. "Essential” has been changed to “important.” IOWG Review -
This seems like a very strong statement to make if we take into consideration that
the SFP indication required by that Order is not safety related. Did this study look
into whether such instrumentation would survive the seismic event? if we want
to make this statement we should be able to address that obvious question,
(Pg, vii, ltem 9) "In general, SFPs have a larger proportion of fonger-lived
radior des, relative to reactors, which are less likely to cause the significant
doses required for acute health effects.”
Executive "relative to reactors” ha ink the reader will
R | 01/29/13 E— E. Bowman |This 1t is misieading b it is really the expended fuel rather than the | Don A, windierstand that "SFPsre T — - Closed IOWG Review 2
i SFPs with the larger proportion of longer-lived radienuclides. Also, it might be )
better to move the clause relating the propertion to that of fuel within reactors
earlier in order to avoid relating the phrase "..which are less likely..." back to the
previous object "reactors” rather than "longer-lived radionuclides.”
(Pg. wii, ltem 10} "In both cases without successful deployment of mitigation, the
indi latent cancer fatality risk for the studied scenarios is on the order of 10-
i individual’s LCF ri: - Individual isk i
R | ov/2ar13 | BPXEUVE g powmanioto 10-11 per year! a Indivcal St sk per e L nONCUGLLCE 1k e e Closed IOWG Review -
Summary an individual will die from cancer, and hence is unit less
Should the units of the risk be fatalities per year rather than merely per year?
(Pg. wii, Item 13} "While the likelihood of release is low, the amount
contamination and the number of displaced individuz
can extend to far distances.”
The ROP uses the color white for low to moderate safe:
Executive defined as greater than 10 and less than or equal tg The executive summary is being rewritten, but the text will be changed ;
R |0L/2003 Summary E-Bowman green for very low safety significance, which is define Aantitatively less than ALN; to "very low." Kipsed IO e e
or equal to 107 . Given the discussion in Item 7 on pagé vithat effective
deployment of mitigation reduces released g Pto 6x107, | would
suggest characterizing the likelihood the discussion of item 13 as
being “very low" rather than "low" in o nt with the regulatory
usage for discussions of release ikelil
(Pg. viii, Iltem 15) ", ‘ Bences of pool accidents, due to the
Executive substantially diffef nt of released material." :
R | 01/29/13 E. Bowman| o ! e - Don A, [Corrected. Closed IOWG Review -
Summary
For clari! woulg’upzeshusing "SFP” rather than "pool.”
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# Office | Received '::::::{d Mame |Comment SFPL:::h' Disposition Revlew,.:loa::urrenu Priority
(Pg. viii} “In addition to the specific ongoing re; ry actions mentioned above,
there are ongs 5 v seek to further enhance safety at nuclear power
plants, such a5 i ed to on of seismic hazard, station
blackout capabilities, and err oy preparedness staffing.”
39 NRR | 01/29/13 Executive E. Bowman . . . Brian W, [reference to SBO has been removed. Closed IOWG Review ==
Summary F¥l, the rulemaking associated with NTTF Recommendation 4.1 Is likely to make
the EA-12-049 requirements generically applicable without modifying station
blackout requirements ta any great extent. It might be a bit of a stretch calling it
a separate regulatory action. There is a COMSECY on the subject currently with
OEDO.
(Pg. viii} "Hydrogen combustion uncertainty in ex-containment compartments
such as a BWR refuel floor."
Executive S
40 NRR | 01/29/13 E. Bowman " : " Don A, [Changed to reactor building Closed IOWG Review e
Summary The phrase "ex-containment compartments” could be made more plain language
by phrasing it as "compartments adjacent to containment” or something like that.
As is, it sounds a bit like jargon.
(Pg. 20) The text makes use of "B.5.b" in a couple of spots. This should be added
Abbreviation to the list of abbreviations and acronyms along with the following definition:
a NRR. (-01/23/13 Mls':::ms E-Howman "The mitigating strategies requirements initially included in Section B.5.b of Order Ban&: 3 SEtinn 53 Le the ceport: Llgzsd 10w Bevew -
EA-02-026, dated February 25, 2002, and later made generically applicable in 10
CFR 50.54(hh}(2).
Also, with respect to the
comment on MELCOR not
being an acronym, while there
was a statement included in
the acronym section of
MUREG-1953 to the same
effect, if it isn't an acronym or
abbreviation it doesn't belong
on that list. People once
thought that the earth was
(Pg. 20) "MELCOR  not an acronym" ﬂat,_b'uE camets tﬁe F
realization that this was in
'While possible true, this is a fund. cludeina E'_m' and entanto tink
¥ 2 . things that actually add value;
document that will eventually be ma er than merely including the g A
Abbreviation disclaimer that it isn't an acronym, wh address whether itis an i i 5 lf.\ruu_must Seally lnclude_ the
42 NRR | 01/29/13 sand E. Bowman |abbreviation, the other subject of the is entry could be made value added | Don A, MELCOR notam acrunyr.rl Waz sed 3 NURES:1553 and e aie thechiimer that MEL_COR =00 Closed IOWG Review -
1 : s , Sabai i following the same practice. an acronym on the list of
Acronyms and responding to the voice g cluding a definition for what it

@imer that it is not an acronym, could
have the benefit of avoiii gdder that looks at this table to find out
what MELCOR is. Aglitis curcpftlgaaitten, | would call this entry either muda or
muri, neither of vihi Y runvm. but I'll leave it to you to look up.

is. Daing that, even if you

acronyms, | would suggest
making this a value-added
entry in the listing for the sake
of uninformed readers that
actually use that portion of
the report for its intended
purpose, to verify what the
authors mean when they
apparently use acronyms or
abbreviations. If you don't, it
COmes across as a snide
comment that the reader
making a gross conceptual
error and the author has
absolutely no interest in
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1 Affected SFPPS Ch. . Revi Co .
# Office | Received Ch:pter Mame |Comment it Disposition Y ew,:harsl:urrente Priority
[Pg. 20) "AC  alternating current”
The use of the capitalized acronym is contrary to the NUREG-0544 usages, which
are:
Abbreviation AC  administrati trol
43 NRR | 01/29/13 s and . Bowman et b b L Don A [The document has been corrected for both ac and de. IOWG Review o
advisory committee
Acronyms g o
air conditioning
allegations coordinator
ac  alternating current
Mote that the lower case "ac" is used on page 7 of Section 1.
Abbreviation
44 NRR | 01/29/13 sand . Bowman | The acronym ACRS is omitted. Don A, |added Closed IOWG Review -
Acronyms
Abbreviation
45 MRR | 01/29/13 s and . Bowman | The abbreviation C for Celsius is omitted. Don A, |added Closed IOWG Review -
Acronyms
Abbreviation
46 NRR | 01/29/13 s and . Bowman | The acronym FAQ is omitted. Don A |added Closed IOWG Review --
Acronyms
Abbreviation -
47 NRR | 01/29/13 s and . Bowman | The acronym Gl is omitted. Don A, |Generic Issue add ec Closed IOWG Review a
Acronyms
Abbreviation
48 NRR | 01/29/13 s and . Bowman | The acronym GSI is omitted. Don A. ric Safply lssue added Closed IOWG Review -
Acronyms
Abbreviation
49 NRR | 01/29/13 s and . Bowman |The acronym INL is omitted. Don A. al Laboratory added Closed IOWG Review 2
Acronyms
Abbreviation
50 NRR | 01/29/13 s and . Bowman |The acronym MPC is omitted. ﬁ!l-l’urpo&e Container added Closed IOWG Review L
Acronyms
Abbreviation )
51 NRR | 01/29/13 5 and . Bowman [The acronym PWR is omitted. Jon A, [Pressurized Water Reactor added Closed IOWG Review -
Acronyms
Abbreviation
52 NRR | 01/29/13 sand . Bowman [The acronym TR is omitted. This acronym is used for ER Don A |Added Closed IOWG Review -
Acronyms E
(Pg. 1] "At the end of their aced in large poals
o ter adjacent to the re. plant design) that
Introduction are roughly 12 meters {r
53 NRR | 01/29/13 and . Bowman = Don A |Meodified as requested by the reviewer Closed IOWG Review ==
Background | would suggest deleting the modifier ' 'life," in this sentence. It's
really the life of the fuel assembly, no egctor, which could be thought of as
having a "life” that extends ffo g toflts decommissioning.
in the identification, licer
iFtredition fear power plants "reracked”
3 i "
54 | NRR | 01/29/13 and . Bowman Don A. ::; :::::e”“' hyphizniated:tar tre-racked! s e dsed throushout Closed IOWG Review -
B d i
ackaroun e hyphenated form "re-racked.” The usage should
be ca
imbered bullets) "Now, let us consider some fess-obvious
Introduction
55 NRR | 01/29/13 and Jgedundant. Repeats similar word usages. Considerations is used way to Don A, |This sentence is removed. Closed IOWG Review -~
Background this section, you might want to consider whether "consider” is a good

A verb to use here. It might be worth considering whether a different word could
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# Office | Received '::::::{d Mame |Comment SFPL:::h' Disposition Reviewer Co Revlew,.:loa::urrenu Priority
(Pg. 2} "C for dry cask st systems limit the a
Introduction fuel from the SFP to dry storage casks that have been discharged from t This is now reworded as, "Current licenses for dry cask storage systems
56 MRR | 01/29/13 and E. Bowman [less than & years.” Don A, [limit the ability to transfer fuel from the SFP to dry storage casks that Closed IOWG Review =
Background has been discharged from the reactor less than 5 years."
This is unclear,
(Pg. 2} "Expedited discharging of fuel from the SFP to dry storage increases the
frequency of postulated cask drops, which in turn increases the risk of caus
damage to the pool or cask that could lead 1o a radicactive release.
introduction This. c.:onsideration.would only be true in the short rul_'l. I believe t.he current We think the bullet is adequate for its intent, i.e.. s nayfonsidered in
57 | nRR | 01/20/13 and |E oy Roshianan the iimete storage place forspet fusl Jssomuoff sitlong teviy Don A. |SEPSS. We think the bullet is adequate for jtsiient, 4Gt Is ndb Clased IOWG Review -
Background srurlage Iocalt?n, Expedited dlsclharg.mglof fuel would only increase the frequency i SERsS: o
of discharges in the near term since it will all eventually have ta be moved out of
the SFP anyway. The only thing that could change the frequency of postulated
cask drops in the leng run would be changing the amount of fuel in each cask,
'which might be an outcome of loading them with hotter fuel, but that is not
explicitly cited in this bullet,
(Pg. 2} "Expedited discharging of fuel increases occupational doses for workers
Introduction involved with the management and transfer of the spent fuel."
58 NRR | 01/29/13 and E. Bowman Don A, [Please see respg Closed IOWG Review -
Background Similar to the discussion above, this is only true if you amplify the discussion to
include the possibility of reduced radicactivity of older fuel.
(Pg. 2} "Earlier moverment of fuel In to casks that are not approved for shipping or
long-term storage require that fuel to be repackaged later for shipment to the
T eventual long-term repositary or interim storage site."
) NAR | 01/29/13 Bac:g:':und E.Bowtrian This presupposes that ex-post facto licensure of the casks for shipping or loi M}d' ed ps renliesten b the revlewer clo-ed I0WG Review -
term storage will never be possible. | would suggest changing this to read
require ..." rather than "... will require ..." in order to avoid taking a con.
position on that subject,
Intraduction (Pg. 2, second fine) *...but we are re-examinging this
0] NRR | 01/29/13 and E. Bowman Don A, [Text has been corrected Closed IOWG Review e
Background typo.
Introduction (Pg. 5, first line of second paragraph) "... Unit #3 Isus.
61 MRR | 01/29/13 and E. Bowman Don A, (Text has been corrected Closed IOWG Review -
Background typo
(Pg. 6, second bullet} ... (recall that BW el
benefit of cr flow if the pool were g rained)."
Introduction - :
62 NRR | 01/29/13 and E. Bowman || don't believe a discussion on is included previously, so it would Don A, ["recall" is now changed to it should be mentioned" Closed IOWG Review oz
Background be inappropriate to direct thg're he fact. You could either delete
the phrase "recall that" from tical note or add a discussion of BWR
fuel channels to the figst) g section on page 1.
Introduction
63 MRR | 01/29/13 and E. Bowman Don A, [corrected. Closed IOWG Review -
Background
Introduction
64 MRR | 01/29/13 and E. Bow Don A, |corrected Closed IOWG Review -
Background
Introduction ab
65 NRR | 01/29/13 and E t of the abstract and executive summary. This inconsistency occurs inthe | Don A |madified for consistency Closed IOWG Review -

Jtext later as well,
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Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, Comment Dispositi Priorit
ce ive Chapter ame men it sposition Phacs ¥
. (Pg. 8, first full paragrag Table 1} "... a specific range of ground mations
Introdyctian was chosen far this study (see Section 1)
66 MNRR | 01/29/13 and E.Bowman| VNS AR A Don A. |corrected to Section 3. IOWG Review -
Ba d
ckarourl Should this reference be to Section 2?
(Pg. 9, first full paragraph) “To faithfully represent these temporally changing
Introduction conditions...."
67 NRR | 01/29/13 and E. Bowman Don A, [“temporally” is deleted. IOWG Review v
Background The adjective "temporally" adds nothing to the sentence and should only be
included if you're being paid by the word.
Introduction
PglZet ) Di i f the National Academies study (NAP, 2006
6& NRR | 01/29/13 and E. Bowman t & .e ser:| joDIsmgsiar @ .e g |un1l e er:'wes A \f [ : . ) Don A, |corrected for consistency IOWG Review -
Background incor uses the form Academies' study.
. {e.g., the "Phase 27 site-specific assessments)."
Introduction
69 NRR | 01/29/13 and E. Bowman [This parenthetical note is a bit cryptic. | would suggest using something like "(e.g.,| Don A. (this is now added as suggested by the Closed IOWG Review L
Background site-specific s of licensee resp to develop strategies to maintain or d
restore SFP cooling capabilities.)”
13, second fu - |e.g., the Power Reactor Security Rulemaking
fed in 10 CFR 50.54{hh}{ &
Intraduction . s .
Pl d Il th thetical note t "le.g., 10 CFR . .
0 NRR | 01/29/13 and E. Bowman aise. Eonsider modifying the paresthetcal fiote 9 say"feg A . Don A [moe gested Dy the reviewer Closed IOWG Review =
Background 50.54{hh){2) as a result of the Power Reactor Security Rulemaking).” Thereis a
cRgroun sensitivity on the part of stakeholders for characterizing rulemaking activities as
codifying requirements rather than taking into account their input and lessons
learned.
Introduction (Pg. 16} The titles cited for Orders EA-12-045 and EA-12-051 are the title for the facopnize that. bt the letiers afer it the dutes mentionad inthe
71 NRR | 01/29/13 and E. Bowman |accompanying letters transmitting the Orders rather than those of the Ordefs™ o 2 ' Closed IOWG Review -
Background themselves. 4 R
(Pg. 23, comment on mode of mitigation dep
of deployment shows the value of the additional
72 NRR | 01/30/13 N'Iajol.' e rwman Order EA-12-051." Hossein |"... shows r..h_e \ralu:e of", is replaced with "... shows the potential benefit Closed |OWG Review ~
Assumptions 4 E. of the additional .
This statement may be overreaching without an examj Fthe survivability
of that instrumentation in the seismic event,
Abbreviation
73 NRR | 01/30/13 s and E. Bowman Don A. |added to list of acronyms Closed IOWG Review e
Acronyms
Abbreviation
74 NRR | 01/30/13 s and E. Bowman Don A, |added to list of acronyms Closed IOWG Review o
Acronyms
Major " .
75 NRR | 01/30/13 ] E. Bowman Don A, |Fixed Closed IOWG Review -
Assumptions
Seismic
Hazard Andrew .
76 NRR | 01/30/13 . |E Bowm corrected Closed IOWG Review =
Characterizat .
fon
Seismic i
Hazard , bullets) There is inconsistent usage of spaces between numbers and the Andrew :
77 RR | 01/30/13 4 -
N 130/ Charactel nits; e.g., 0.1 g to 0.35g in the second bullet. M. cotvected £ideed IoWs Review




Compiled Comments on Frozen SFPSS Documents

(Comments in black, helpful info in blue)

1 Affected SFPPS Ch. = Revi 'Col
# Office | Received l:h:pter Mame |Comment it Disposition Y ew,:har::urrenu Priority
Seismic
27, thi I . " " han ™ A )
78 NRR | 01/30/13 Hazar:! ERawiah (Pg. 27, thlrd_bulet} Second line uses "USGS (2008) madel” rather than "USGS ndrew orractad IOWG Review iz
Characterizat 2008 model. M.
fon
Seismic
Hazard s, i = 5 . | Andrew :
79 NRR | 01/30/13 B E. Bowman |(Pg. 27, fifth bullet) First line uses "USGS model” rather than "USGS 2008 model. i corrected IOWG Review -
on
Hi i .
20 NRR | 01/30/13 | References |E. Bowman|(Pg. 246) Reference NRC, 2008b omits the ADAMS accession no. MLOS0300179. osEsem Fixed Closed IOWG Review -
salémic (Pg. 36, item (3]} ".... It is expected that efforts by the NRC and industry related to
Hie Requests for information in SECY-12-002 (NRC, 2012)..." a—
g1 NRR | 01/30/13 P o E. Bowman M corrected Closed IOWG Review =
o | believe the reference should be to Requests for Information provided to the )
Commission in SECY-12-0025 (NRC, 2012f).
Abbreviation
82 NRR | 01/30/13 sand E. Bowman |The acronym CSCM is omitted. Don A. [added to list of acronyms. Closed IOWG Review e
Acronyms
(Pg. 75, Section 5.6.1, bullet 2] *.... Due to the difference fram the reactor
Scenario | :
g situation {where dc power to control turbine-driven systems is important in a
Delinzation station blackout)...."
d Acknowledged ely unrelated to the discussion in th
83 | NRR | 01/30/13 pmbznbmm_c £. Bowman Don. | x‘mw SR piabl A S b Closed IOWG Review -
e s N.b., the 50.54(hh){2} strategies as well as those under development for EA-12- ’
i 043 include manual initiation of TDAFW if dc power is lost. This isn't really
pertinent here, but may be worth acknowledging in a footnote,
Abbreviation
84 NRR | 01/30/13 s and E. Bowman |The acronym GWD is omitted. Don A, ed Closed IOWG Review o
Acronyms
Abbreviation
85 NRR | 01/30/13 s and E. Bowman |The acrenym MTU is omitted. tons of uranium added Closed IOWG Review -
Acronyms
Abbreviation
86 NRR | 01/30/13 sand E. Bowman |The acronym RB is omitted. added to list of acronyms Closed IOWG Review e
Acronyms
Abbreviation
ar NRR | 01/30/13 s and E. Bowman |The acronym CFD is omitted. Don A, [computational fluid dynamics added Closed IOWG Review =
Acronyms
Abbreviation
Th CV i itted. It is al defined in thed 38
88 NRR | 01/30/13 sand £ Bowman|, oo onvm MY s omi SR pAnAstnein. Don A, [control volume added Closed IOWG Review v
hints that it stands for Control Volume.
Acronyms
(Pg. 92, first paragraph) "For exampl
CV114 in the fully populated region, th
Accident coefficient (K] of 3.8, and a friction fa of 31.3 (equal to 125/4 since .
[ Hi i fi to K d and i ded "_included
83 NRR | 01/30/13 | Progression |E. Bowman |MELCOR uses the fanning friction fact L R i [s.lemc\.ne fn paragraph is reworde neuceda Closed IOWG Review ==
Analysis E: form loss coefficient of 3.8

This presents an ambiguity
document.




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

# Office | Received ':::::{d Mame |Comment SFPL:::h' Disposition Revlew.:;::urrenu Priority
At higher flow rates (e.g., with injection of 500 gpm) - it is possible to
block the bottom of the racks. Actually, such a case occurs for
(Pg. 106, final paragraph) "Figure 55 shows the water level for the moderate leak, mitigated medium leak OCP1 (see page 118 and Figure 73). As
ity DGR seeriariv Beciuse:of the spray sctivation et 3 hiours (s explained on page 118, “A combination of radial heat transfer within §
ot ol the T clésre for al-ciFeulatlan airflow:mare the assembly; radial heat transfer from the recently discharged
o b anmit d case (see Figure 49), Finally, the spray flow rate temperature fuel to adjacent fuel assemblies; and steam cog
ak rate are equilibrated by about 8 hours as required by the hydrostatic boiling in the bottom of the assemblies between cells keep 1 The response included in the
Accident head at the bottom of the poal, The actual spray water reaching the bottom of the| Hossein |[EMPErFature near 1200 K.” Therefore, in this case, there is 5@ block to the left sheds light on
50 NRR | 01/30/13 | Progression |E. Bowman| ot e e NI H e 5 release. However, the same scenario for OCP2 does not lead the sensitivity to spray flow Closed IOWG Review A
Analysis e e cp o pasIte b.umu"'t 2T = release because the same heat transfer mechanis rates and should be reflected
transfer from spray droplets to the atmosphere and fuel rods the temperatures below the gap release th e in the report.
o " . . calculations are performed for mitigated (see
Is there Sl:lfflcle.ﬂt sensitivity to the spra!r flow ratfa th:at a higher one, or spray in page 206) that shows the sensitivity to hi _
combination with makeup wou_ld resa.!lt in _an equilibrium h_ead above the bottom Therefore, the effectiveness of the mitigat ion of decay
of the racks such that natural circulation airflow would be impeded? heat, fuel arrangement, and magdE 3 3 igation, and
natural circulation seems to have a s y effect (especially for
higher water flow rates ingluding and injection modes).
addition to the specific ongoing r tory actions mentioned above,
are ongoing actions which seek to further enhance safety at nuclear power
plants, such as intiatives related to re-evaluation of seismic hazard, station
blackout capabilities, and emergency preparedness staffing.’
& e FYl, the rulemaking associated with NTTF Recommendation 4.1 is likely to make k you for the additinal information. Here we are just referring
51 NRR | 01/30/13 E. Bowman [the EA-12-049 requirements generically applicable without modifying station £ & o 2 = Closed IOWG Review e
Summary 2 £ 5 - igenerally to "ongoing actions” so no change is required.
blackout requirements to any great extent. It might be a bit of a stretch
a separate regulatory action. There is a COMSECY on the subject curren
CEDOD.
Further note to the 1/29/2013 comment: COMSECY-2013-0008
the Commission and is available in ADAMS at ML13011AQ S
(Pg. 131, final paragraph) "A significant fi
Accident Aux Load Centers on elevation 165' | Hossein
92 NRR | 01/30/13 | Progression |E. Bowman E maodified as suggested by the reviewer Closed IOWG Review A
Analysis :
Abbreviation
a3 NRR | 01/30/13 s and E. Bowman |The acronym RHR is om Don A, [residual heat removal added Closed IOWG Review =
Acronyms
Abbreviation
94 NRR | 01/30/13 s and E. Bowman Don A, [Commission of the European Communities added Closed IOWG Review -
Acronyms
Abbreviation
a5 NRR | 01/30/13 sand E. Bowman omitted Don A, [federal guidance report Closed IOWG Review 2
Acronyms
Abbreviation
96 NRR | 01/30/13 s and ICRP is omitted. Don A, [International C ission on Radiological F added Closed IOWG Review s
Acronyms
Abbreviation
a7 NRR | 01/30/13 sand The acronym NCRP is omitted. Don A, [National Council on Radiation Protection and Measurements added Closed IOWG Review A




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Office

Received

Affected
Chapter

Comment

SFPPS Ch.

Lead Disposition

98

NRR

01/30/13

Abbreviation
s and
Acronyms

Bowman

The acronym CFR is omitted.

Don A, |Code of Federal Regulations added

Review/Concurrence
Phase

Priority

IOWG Review

99

NRR

01/30/13

Abbreviation
sand
Acronyms

Bowman

The acronym rem is omitted.

Don A [Roentgen Equivalent Man added

100

NRR

01/30/13

Abbreviation
s and
Acronyms

Bowman

The acronym SFPSS is omitted.

Don A, |Spent Fuel Pool Scoping Study added

IOWG Review

IOWG Review

101

01/30/13

Abbreviation
sand
Acronyms

Bowman

The acronym SOARCA is omitted.

Don A, [State of the Art Reactor Consequence Analyses added

IOWG Review

102

NRR

01/30/13

Abbreviation
s and
Acronyms

Bowman

The acrenym BEIR is omitted.

Don A.  |biological effects of ionizing radiation addg

Closed

IOWG Review

103

NRR

01/30/13

Abbreviation
sand
Acronyms

Bowman

The acronym BEF is omitted.

Don A, |biological effectiveness factor agdied®

104

NRR

01/30/13

Abbreviation
s and
Acronyms

Bowman

The acronym DDREF is omitted.

Don A,

105

NRR

01/30/13

Abbreviation
s and
Acronyms

Bowman

The acronym FEMA is omitted.

Closed

IOWG Review

Closed

IOWG Review

Don A

Closed

IOWG Review

106

NRR

01/30/13

Abbreviation
s and
Acronyms

Bowman

The acronym EAL is omitted.

Don A, |emergencyction levels added

Closed

IOWG Review

107

NRR

01/30/13

Abbreviation
sand
Acronyms

Bowman

The acronym SAE is omitted.

Closed

IOWG Review

108

NRR

01/30/13

Abbreviation
s and
Acronyms

Bowman

The acronym GE is omitted.

neral Electric added

108

NRR

01/30/13

Abbreviation
s and
Acronyms

Bowman

The acronym EAS is omitted.

Closed

IOWG Review

n A |emergency alert system added

Closed

IOWG Review

110

NRR

01/30/13

Abbreviation
sand
Acronyms

Bowman

The acrenym SIP is omitted.

Don A. [shelter in place added

Closed

IOWG Review

111

NRR

01/30/13

Abbreviation
sand
Acronyms

Bowman

The acronym DLTSHL is amitted.

Don A, [delay to shelter added

Closed

IOWG Review

112

NRR

01/30/13

Abbreviation
s and
Acronyms

Bowman

The acronym DLTEVA is omitted.

113

NRR

01/30/13

Abbreviation
s and
Acronyms

Bawman

Don A, |delay to evacuation added

Closed

IOWG Review

114

NRR

01/30/13

Abbreviation
s and
Acronyms

Bowman

Don A, [speed (WinMACCS input variable) added

Closed

IOWG Review

115

NRR

01/30/13

Abbreviation
sand
Acronyms

Bowman

Don A, |duration of beginning phase added

Closed

IOWG Review

Don A, [duration of middle phase added

Closed

IOWG Review

116

NRR

01/30/13

Offsite
Consequence
Analysis

117

NRR

01/30/13

m

." 377" Is listed as the value for annual dose limit to members of
based on EPA/NRC long-term cleanup strategy. It might be better to
icronym "TBD" for to be determined rather than "?77" to convey that it is

AN, [May not be TBD, Replaced with "--".

Closed

IOWG Review

Don A, [curies and megacuries added

Closed

IOWG Review




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# Offi Received N: C t Di iti Priorit
ce ceive Chapter ame ommen it sposition Phacs ¥
Offsit Pp. 160-161 Table 31 extends over two pages and is difficult to read/interpret.
site : : ] 5
118 NRR | 01/30/13 | Consequence|E. Bowman Alst.:-, this table mark.s the. first use of the conue.nnon BE-09 for 6x 10°; § s not AN Fixed. |OWG Review -
Analysis entirely clear why this shift was made, though it may be due to use by a different
group of people of the results.
Offsite |;F:. jt’-x'. ':.r.d paragraph) “a human reliability asse 1t (HRA) is provided in
119 | NRR | 01/30/13 |Consequence |E. Bowman FEpe! ) AJN. [Corrected, Closed IOWG Review £
Analysi
il This should probably refer to Section 8.
Offsite Pp. 161-162 Table 32 extends over two pages and is difficult to read/interpret,
Alsa, th. tes to the tabl Itiple asterisks, which bit of trai
120 | NRR | 01/30/13 |Conseguence|E. Bowman s.a_ ks .25 L e e = AT lc. A _e\.'e_s i AIN.  [Fixed. Closed IOWG Review -
AR to interpret; it may be more user-friendly for old folks like me to swap in different
it symbaols so we don't have to count the stars.
Offsite (Pg. 168) "Table 34: Consequence Comparison — Low/High Density (1x4) Loading"
121 Rl 01/30/13 i . " . i e
NRR /30 Co:::?u::oe £ Howman It would be clearer to use the same convention for the title of the table as is used ALN:: feonatied Slosed 1OWS Revew
i in the first entry, "Low vs. High."
FRTOTEV IO
122 NRR | 01/30/13 sand E. Bowman |[The acronym PBAPS is omitted. Don A, |added to list of acronyms™ Closed IOWGE Review -
(Pg. 173, item (2]} “(See Table 5 in this HRA report.)”
Human 4
123 NRR | 01/30/13 | Reliabilit E. B J C. & y and i d. Closed 1OWG Revi -
130/ : |al 5 II ¥ owiman Reference to the table is unclear and probably represents a former table number ames R AnCL RO o i
nalysie prior to incorporation in the overall report.
Human The discussions on pp. 175 and 176 of the 50.54(hh){2} SFP mitigation locations F iy the location'o f akeup minitors) is remaved
124 NRR | 01/30/13 | Reliability |E. Bowman|and Figure 100 should be designated for Official Use Only - Security Related James C. b mfl b ke Heamelte e B y Closed 1OWG Review ==
Analysis Information and withheld from public disclosure. < :
Abbreviation y
125 NRR | 01/30/13 s and E. Bowman |The acronym ORML is omitted. Oak Ridge National Laboratory added Closed IOWG Review a
Acronyms
Abbreviation
126 NRR | 01/30/13 s and E. Bowman |The acronym TSG is omitted. A |technical support guideline added Closed IOWG Review -
Acronyms
Abbreviation
127 NRR | 01/30/13 s and E. Bowman [The acronym TSC is omitted. Don A, [technical support center added Closed IOWG Review 2
Acronyms
Abbreviation
128 NRR | 01/30/13 s and E. Bowman |The acronym OSC is omitted. Don A, |operational support center added Closed IOWG Review L
Acronyms
Abbreviation
125 | NRR | 01/30/13 5 and E. Bowman |The acronym SBO is omitted, Don A, |station blackout added Closed IOWG Review -
Acronyms
Abbreviation
130 NRR | 01/30/13 sand E. Bowman |The acronym HEP is omitted Don A, |human error probability added Closed IOWG Review -
Acronyms -
Human
. 186-7 A 1 he header for Section 8.3.2.3 is all bold .
131 NRR | 01/30/13 | Reliability |E Bowman pe are.con & & header for section s allho James C. [Format issue, fixed, Closed IOWG Review e
= and centered an i s unreadable.
Analysis
Human Corrected. The figure 105 reference was mistakenly added in the text.
132 NRR | 01/30/13 | Reliability |E. Bowman|Pg 19 ‘ers to Figere 1050 Which is absent. James C. |The reference was removed. This affect all downstream figure Closed IOWG Review =
Analysis numbering. i.e., Figure 106 should be figure 105,
Human
133 | NRR | 01/30/13 | Reliability |E. Bow B ure 106 is unreadable. James C. |Replaced by a readable version. Closed IOWG Review -
Analysis
Consideratio
134 NRR | 01/30/13 nof E. al able 52 extends across two pages and Is difficult to read. Don A, |fixed Closed IOWG Review o
Uncertail
Abbreviati
135 | NRR | 01/30/13 s and owman [The acronym ICE is omitted. Don A. |inadvertent criticality event added Closed IOWG Review -

Acronyms
,




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

1 Affected SFPPS Ch. . o Revi Co .
# Office | Received Ch:pter Mame |Comment it Disposition Reviewer Co Y ew,:har::urrente Priority
Qther Issues (Pg. 229, final line) "Fukushima Daiichi (5 BWR Mark 1 5FPs)" ‘We added the BWR with Mark |l containment to the report, but the
136 NRR | 01/30/13 and E. Bowman Jose P, |common SPF which is at ground level was not considered relevant for Closed IOWG Review ==
Observations ‘Weren't there 6 unit specific 5FPs and a common ane? this comparison.
{Pg. 230 According to the NERH (2011b) report, minor leaks
Other Issues of radicactive material {all contained inside buildings) at the Onagwa plant were Hossein
137 NRR | 01/30/13 and E. Bowman |attributed to sloshing of SFP water,” £ Fixed Closed IOWG Review 5
Observations g
e.g., several of the reactors are Mark Il reactors Instead of
Other Issues
138 | NRR | 01/30/13 and E. Bowman [Would it be better to characterize the difference between the reactors as having | Brian W, [fixed Closed IOWG Review -
Observations Mark Il containments rather than Mark | containments? The reference site for
this is a GE Type 4 boiling-water reactor with a Mark | containment, not a BWR
Mark | reactor per se.
Other Issues (Pg 231, second bullet) "... and Units & and 7 of Kahiwazaki-Kariwa."
139 | NRR | 01/30/13 and E. Bowman Don A, (fixed Closed IOWG Review o
Observations typo
Other Issues Pg. 231, table 54 lists Unit 5 twice, once as a Mark | reactor and once as a Mark ||
140 | NRR | 01/30/13 and E. Bowman |reactor. The final one should probably be Unit &, and it may be more appropriate | Don A, |fixed Closed IOWG Review s
QObservations to refer to them as Mark | and Mark Il containments rather than reactors.
P. 244, The acronyms NAP and NAS are used for references published by the
141 NRR | 01/30/13 | References |E. Bowman|National Academies, with the latter being listed as the National Academy Press Brian been changed to NAS. closed IOWG Review =
vice the National Academies' Press. It's not clear why they are cited differently.
142 NRR | 01/30/13 | References |E. Bowman|Orders EA-12-049 and -051 are omitted from the references. férence has been added closed IOWG Review o
{P. 253) "oyla.
basis for the nuclear pow
Freguerly study?" 4 hyphenation is removed as suggested by the reviewer to be consistent
143 | NRR | 01/30/13 | Asked  |E Bowman|"" pona. [P s ¥ Closed IOWG Review =
Question with other occurrences
 —— The phrase beyond design basis is not used as an adjective
hyphenated here. It might be better to say "beyond tl
Abbreviation
144 NRR | 01/30/13 sand E. Bowman |The acronym AEF is omitted. Don A, |annual exceedance frequency added Closed IOWG Review -~
Acronyms
Abbreviation
145 | NRR | 01/30/13 5 and E. Bowman | The acronym HCLPF is omitted. Don A.  |high confidence of low probability of failure added Closed IOWG Review -
Acronyms
(Pg. 254, A14 discussionof S
exceedance frequen,
Frequently (0L000004) per y . 3 2 wE
146 NRR | 01/30/13 Aeked e rwman Andrew The flglure andlthe tex.l in Appe.ndm A was a generic figure and thus Closed |OWG Review .
: M. inconsistent with Section 3. It is now removed.
Questions
itent with the initiating event freg ies provided in Table 4,
10° for bin 3 and 4.9 x 10° for bin 4.
tline of A18) "... which examined lessons learned from the Fukushima
Fresuently ar secident.” hyphenation is removed wh ropriat ted by th
147 | MNRR | 01/30/13 | Asked |E.B ailiois Don A f:‘:’ie:':r PR R APRIRRCER G A2 SHRRERIR T e Closed IOWG Review -
ti - S . 5 . " ——
Questio This usages is inconsistent with the remainder of the report, which uses "Daiichi.
Abbreviation
148 NRR | 01/30/13 s and man |The acrenym QHO is omitted. Don A, |quantitative health objectives added Closed IOWG Review o

Acronyms




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

1 Affected SFPPS Ch. . o Revi Co .
# Office | Received Ch:pter Mame |Comment it Disposition Reviewer Co Y ew,:har::urrente Priority
Frequently . - % .
Pp. 257-8 A22 d the Safety Goal Policy Stat t, but it tted f ;:
149 | NRR | 01/30/13 | Asked  |E. Bowman t:e e iscusses the satety Goal Follcy Statement, but [Lis omitted from | . |Mention is part of FAQ, which references a discussion in NUREG-1738 IOWG Review %
Questions 2
Abbreviation
150 | NRR | 01/30/13 sand E. Bowman | The acronym PPG is omitted, Don A, [pool performance guidelines added Closed IOWG Review 2
Acronyms
1, Title} "APPENDIX B; ASSESSMENT OF PREVIOUS STUDIES OF SAFETY
CES ASSOCITED WITH LOADING, TRANSFER, AND LONG-TERM DRY irdrew
151 NRR | 01/30/13 | Appendix B |E. Bowman |STORS 8 Fixed (Note: Appendix 8 is now Chapter 10} Closed IOWG Review E
type
(Pg. 272, Title} "APPENDIX C; RISK COMPARISON OF SPENT FUEL STIRAGE
~ STRATEGIES" N . 5
152 NRR | 01/30/13 | Appendix C |E. Bowman Brian W, |fixed Closed IOWG Review 2
typo - maybe there should be two r's...
Eagitvd On page v, item 1 says the probability of the earthquake is 1 in 60,000, The
153 NRR | 02/04/13 G Kent Wood |abstract says 1in 61,000. For consistency, just use one value throughout the Don A, |See response to comment § 3 Closed IOWG Review =
b document.
I
154 NRR | 02/04/13 C.r::t:r:fs Kent Wood |Pages for the Abbreviations and Acronyms are not numbered correctly. Don A |Will be corrected inthefi Closed 1OWG Review -
The fourth bullet in Section 1.6 on page 8 states, "will likely have spent fuel moved
around within the SFP (as part of complying with regulatory requiremeants related
to heat distribution, criticality, and Boraflex coupon sampling);”. | recommend
155 | NRR | 02/04/13 1 Kent Wood [changing the wording as follows: “will likely have spent fuel moved around within | Don & ¢ are migde as suggested by the reviewer Closed IOWG Review D
the SFP (as part of complying with regulatory requirements related to heat
distribution, criticality, and neutron absorber monitoring);". Boraflex is not the
only neutron absorber that has a monitoring requirement.
The second sentence in the second paragraph of Section 6.2 s tes, "The
are freestanding, full length, and top entry and are designed to
fuel in a spaced geometry, which preciudes the possi " ;
156 MRR | 0Z/04/13 6 Kent Wood |recommend changing the wording as follows: "The §| ng, full DZSE L Changes are made as suggested by the reviewer Closed IOWG Review =
length, and top entry and are designed to maintain tl elina suaced :
geometry.” In high density SFP racks the spacing alone ufficient to preclude
the possibility of an ICE. If it were, they woulda't neeg ron absorber
The third sentence in the second &f Section 6.2 states, "The high-
density SFP racks are of the * fing a neutron-absorbing material
to maintain a suberitical fuel @ mend changing the wording as Hossein
157 NRR | 02/04/13 6 Kent Wood |follows: "The high-densi the “poison” type utilizing a neutron- & Changes are made as suggested by the reviewer Closed IOWG Review 0
dflt d at tin th dent where the fuel I
1 a:re::l tho:‘:::l ::u?dpl'?;:ej:n I;a;?‘:: im :crleoneun{;ie“;a:szl::tes o Added the sentence "Further, if an ICE were severe enough to produce
0 3 g . 2 . | . "
158 | NRR | 02/04/13 10.5 Ke g P E Brian W. [significant heat, the fuel will be harder to cool and shart-lived closed IOWG Review 42

ses two potential effects of the ICE. (1) The ICE will also likely be
rating heat which will make cooling the fuel harder. (2) The ICE will be
creakmg new source term nuclides, the short lived. Therefore, | recommend
adding a 'counter consideration’ for each,

radionuclides will be produced.”




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, C t Dispositi Priorit
ce ive Chapter ame ommen it sposition Phacs ¥
The last "advantageous” bullet indicates that LWR fuel assemblies are designed to
maximize reactivity. 've seen that statement or something similar elsewhere,
H , the basis for that stat t " . 1 t itis true. | %
e e e e . e 29 01 0 st o i
158 NRR | 02/04/13 10.5 Kent Wood - . 2 . k - £ g P % Brian W, [However, | agree the statement is a little too strong and have modified: closed IOWG Review 37
production over their entire useful life, which is not the same as being designed B ,, ¥ = : o
A e - L : it to say "assemblies are generally geometrically designed... .
for maximum reactivity, Given the large number of variations of fuel assemblies r
currently in the US LWR fleet, | find it difficult to think they are all designed for
maximum reactivity, If there is a reference for this, I'd like to see it.
| recommend adding the following 'counter consideration'; "PWR 5FPs do use
160 | NRR | 02/04/13 105 Kent Wood |borated water so the fact that the SFP may be refilled with unborated water Brian W. |The discussion is for the reference closed IOWG Review o
'would be a significant deviation from the norm, © y
| recommend adding the following 'counter consideration’: "Termination of a SFP
161 NRR | 02/04/13 10.5 Kent Wood |ICE during an event that required deployment of mitigation equipment would be | Brian W, |Text has been closed IOWG Review =
problematic.”
the collective opinion of the severe accident
. Given th fally high cc f
Section 10.5 concludes that leaving the SFP uncovered will be worse than an ICE. b e al:l'igE ;urr'm 2 E\:en‘lgo e willur:u‘: 2
162 NRR | 02/04/13 10.5 Kent Wood |Is that conclusion based on actual analysis or assumptions? Isit valid even when | Brian |  Bhisles e B 2ar.5 Pes 3 Closed IOWG Review =
* o 5 iy . i formation to justify not putting water in the pool, if
the zirconium won't burn? (Note, this is essentially repeated in Q&A # 19.) i i i = .
detailed analysis investigating this issue is beyond the scope
study.
e that OPA:David Mcktyre and PBRI: Adam Zeidonis wants this
[ehange also) This comment may be addressed during the division
director review.
| he | I il
163 | ner | 02/05/13 | Abstract | mick Ennis [PlE2s€ 2@ the IOWG comments folder for detailed comments on chy Closed IOWG Review -
Abstract text. : :
Changes have been mostly accepted with the exception of the
reference to the Fukushima earthquake's PGA which is not directly
comparable to that considered in the study,
Repart Section 3.0 describes the basis for t
haracterization. While is understood
:t ::vu::z:els‘::n basilseel:eir:seirtsiso: A footnote has been added at the end of Section 3.1 for clarification:
Bret i Andi "Note that the t GMRS h ifi ing In th text of
164 | NRO | 02/05/13 3 "L |ihe GMRS is consistent with current lic phibech iyttt bt e e Closed IOWG Review 2
Tegeler w il M. Regulatory Guide 1.208 (NRC, 2007b). In this report, the term GMRS is
{68 RS 1208, °A Performang y used more generally™
Earthguake Ground Motion. 8 :
the approach taken differs (ifs
&, Figure B, compares the Peach Bottom S5E with the site GMRS.
Bret be calculating their own GMRS to satisfy NTTF requirements. As | Andrew .
165 NRO | 02/05/13 3 S t t 164 Closed IOWG R o
105/ Tegeler gulated GMRS may differ from Figure 8, should the report clarify M. SR TRERONEE TR LOMITEN g CVIEW

MRS shown is estimated by NRC staff to avold confusion?
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1 Affected SFPPS Ch. . Revi Co .
# Office | Received " Mame |Comment Disposition Reviewer Co us Vit Caneatracs Priority
Chapter Lead ‘ ‘ Phase
Abstract states "The pool and its supporting systems are located within structures
that protect against natural phenomena and flying debris.” However the refuel . 3 ez .
166 RIl | 02/05/13 Abstract Bernhard + E : Jose P. |This sentence has been removed since it is not relevant to our study. Closed IOWG Review o
floor is covered by a sheet metal building, not hardly protection from natural
phenomena. .... J
Assumption states "The seals of the refueling gate do not fail.” You might want to
Table 3, walidate this assumption. The gate seals for this reactor vintage are usually rubber| ]
Major seals that are sealed with the application of air pressure, Long term, they may not This is clearly described in the paragraph at the end of Secti "
167 | 02/05/13 P. -
LS fo5/ Assumptions, Ferbard be leak proof, allowing drainage to the bottom of the transfer canal. In addition, dosm Section 2 on assumptions also addresses this question. flosed 1OWG ReMew
PE 20 there is typically a drain between the two fuel pool/reacter cavity seals that may
be open, allowing another drain path after one gate failure
4 2:Damage States "Assess liner strains at the intersection of the base of the walls and floor
States for the ;i s : ; i . 5 ; =
slab in order to assess the potential for liner tearing. Take into consideration : . i = :
Spent Fuel : LS : The estimate of those distartians and ing mechanisms for the
details of the attachment of the liner, in discrete locations, to the concrete floor : b il = P i
168 RIL | 02/05/13 Pool Bernhard P A z : Jose P. [gates (there is a backup gate) 2889 to coptlude that this is nota Closed 1OWG Review -
S and walls.” Distortions that lead to fuel pool gate failure should be considerad, | credible damage mechanih
Y 3‘; bl distertions on the gate frame, can lead to seal failure, maybe even without air redine oamage e b
number(s)(b] pressure failure, just due to the distortion of the frame. ;
StatesDeterministic response spectrum analyses with the simplified ANSYS finite ~ p
element model of the SFP using as input the horizontal 15RS at midheight of the #t:d by very low frequencies in the ground motions (~
SFP (for the fi ies of interest to sloshing) and consid the low damping ound mation for this event does not have significant
4.2 Other of the sloshing mode, show that the sloshing amplitude will not exceed about 20 these low frequencies. The ground mation for
165 RIl | 02/05/13 | Damage Bernhard |in." Recommend checking on some info from japan (pre fukushima) at plant with | Jose P ely to have more significant energy content at thase Closed IOWG Review s
States, pg 61 about a meter and a half slosh from ground motion. i think there was a video , E ies and therefore some sloshing would be expected. 5till,
floating around a few years ago on this. it was not near the shake you are gr level readings reported by TEPCQ indicate that water loss from
proposing. also a GE engineer at one of the other fukushima units {maybe unit 5 ?] slosh g might have been only about half a meter.
i think observed slosh during that event. half a meter may be too low.
53.1. 5
r— States "If the water level is less than 0.9 m (3 ft} above the top of thaffuel
170 ai | 020813 Deptgils and | Bernbard indicating exfessi\re leakage) then 200 gpm of spray at the top of the pog ; .f’lcklf\gwlfadged. High r.adiatiorl. I_eveis are discyssed as part of the Closed JOWG Review n
Asintens commences." After you get much below about 1.5 meters abaue th justification for analyzing unmitigated scenarios.
psl;g ‘ fuel, radiation levels may impact deployment of the equipment.
53.1 States “If t led to th f fuel el
e Icu'cums anlces il u_n.co\fferv £ _ue 5 o0 Acknowledged. The baseline analysis doesn't consider the reliability of
Approach the refueling floor might hamper mitigative actions. perature, low ritlaation. witiested and uhmitsated catasare Bath considared
171 Rl 02/05/13 | Details and | Bernhard |oxygen environment may be a problem also because of X boiloff time. gap Brian W. g ! g & & i I Closed IOWG Review ==
; . #/ Offsite support is to be successful of conditions in
Assumptions, release prior to full fuel damage may cause e Girbol evels that limit el
i P < the reactor building.
pE7L measure depl
With respect to the Diesel-Driven Portab 'a way to measure flow.
8.2.2 an insight from fukushima. is onsidering all line losses if the
172 /il 02/05/13 Mit.igation sernkian firewater system is not availal ; ce?. what is the minimum flow JAEE T 600 gpm is only for pump. capability. The report states the 500,200 Closed |OWG Review 2
Equipment, to prevent pump damage? ilable with the sprays be adequate gpm recommended flow is met,
pE 180 for the pump to sur capacity pump will be even more
limited, normal tof rated minimum flow,
The HRA it l:! th i f suffi t staff and
822 PBAPS stafes mugh of its Mitigation equipment at grade level. If the warehouse 5 o re_s‘fl Saredinc Rihe as:‘:;:: i suasumen # a:asult of
il . o Eaite § | quipment B ir
173 RIl | 02/05/13 Mlt.lgatlon Bernhard trn.a\f Ipmeritisin fallsin the ea_rthuuake, YDP ma it be shietoget James C. |the earthquake aﬂemng human performance causing insufficient Closed IOWG Review 55
Equipment, to ith @thway the pumps must take is full of debris, you do not get to T
150 ihor staffing and mi equipment is g y discussed. The do not
PE Y factor in the human failure probabilities shown i the HRA section.
External @
Local § afdder trucks babl t stored in cat 1 seismic struct . and h 5
174 RIl | 02/05(13 canSPrAY | gy i Her Lrucks are probably Not stored in Cat 2 SEISmIC SLUCIUTes, andhave | . es €. |The ladder truck has no effects on the human failure probabilities. Closed IOWG Review -
or Scrub, pg E bridges to get to the plant,

182
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175

NRR

02/06/13

5 lones

(Pg. 239} "9. The difference between high-density and low-density loading

* For high-densi
magnitude targer {these cases are associated with hydrogen combustion events).
A frequency weighted estimate of the increased consequences would be valuable,
particularly if the highest consequences were less than a quarter of the total
frequency of releases for unmitigated cases.

ading, the size of release could be up ta two orders of

The bullets following this text compare the consequences between
and low density loadings. The release frequencies are the same, and
therefore the comparisons are not affected by frequency-weigh

176

NRR

02/06/13

10

5 lones

{pE 236 buliet] Cross section drawings of the reactor building for Unit 4 indicate

the presence of a load bearing wall under the Soutl
18) of the 5FP of Unit 4, which does exist for the SFP co

{with reference to Figure
red in this study, This

results in a longer span for the entire s
The bullet indicates that the same load bearing wall is present in both structures,
but the final sentence states that the configuration results in a longer span for the
structure considered in the study. The basis for a longer span is not clear if both
structures have the same load bearing wall.

tructure of the SFP considered in this study.

Jose P.

Review/Concurrence
Phase

Priority

Closed

IOWG Review

ses NOT exist.”

Closed

IOWG Review

177

NRR

02/06/13

5 lones

(pg 278) Several additional factors may affect a calculation of dry cask risk

Considerable uncertainty exists in the source term expected from cask accident

n conseguences as discussed in
r ability to resist hazard

sequences resulting in a sign

< and

tudies. There is no stg
addressed dfa cag
ptions and limitations of ¢ggvic

may have failure modes not con
for performing a dry cask PRA so
by case basis, The applicability of the
studies to any future anal Il have to be Fully considerad.

The referenced cask studies did not consider errors in the loa of fugfinta the
cask or errors in the internal preparations of the cask for storag@fi.g# drainipg,
vacuum drying, and inerting). Also, the reference to A

1ave to

ixed reference to Appendix 14. Current language acknowledges

" limitations of past studies.

Closed

IOWG Review

178

NRR

02/06/13

App C

5 lones

(pE 280) "NUREG-1864 used empirical droj repgfted i REG-1774 to
estimate the probability of dropping a . Thrégfoad drop events were
identified from an estimated 54,000 |i#§§in th, time period, giving a
probability of 5.6x10-5 per [ift. This prob. was considered conservative given
that of the three events, only @ while the other two were
uncontrolled descents. The babiljp ofgool Bmage was not estimated.”

The drop event data reportedin BIREG-1774 was based on an estimate of 54000
very heavy (>30 ton}ifts fro 0 to 2002, and the 3 drop events were not
representative of gask ha E O ions. The three load drops consisted of a
mabile crane failu g steam generator replacement and two sling failures
during lifts.af mobli s with an outdoor overhead cranes. All three events
were fregfalls, , the ied drop probablility is very conservative for cask

dr sedt the use of higher quality handling systems and rigid lifting rigs
(e.8., metal ion hooks) for cask lifts.

Brian W.

Sentence has been changed to "This estimate may be conservative
since cask lifts generally use higher quality handling systems than were
used in the drop events.”

Closed

IOWG Review

178

NRR

02/06/13

Acknol. Pg iii

Cast

Ligf sevell®l people twice (Mitman, Sullivan)

Don A

extra names removed

Closed

IOWG Review
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Affected SFPPS Ch. Review/Concurrence
# Office | Received Name |Comment Disposition Priorit
Chapter Lead it Phase ¥
#6, first bullet. SFP instrumentation ; last sentence, although | understand what
this means f the © does not mak t . Instead, i
‘q';k;mam ‘:“:—t .:alr-on ch I:n'_l_:‘ﬂ :("IaTi(I“ of e Please see response to comment 34, In addition, here we are
mak ent clear, s 5 - The availability of t i
180 NRR | 02/06/13 Pgvi Casto || 'J_ e % . Don A, |distinguishing between the two modes of mitigation (i.e., makeup for Closed IOWG Review -
the timeliness and successful implemel on strategy for OCP 1 & 2 and spray fo later OCPs)
n, combined with enhanced mitigation strategies ordered by the NRCin B E
Throughout section, if only one bullet, then combine with par Fo s
181 | NRR | 02/06/13 Pgvi casto | A el i i e ! Don A |Bullet has been removed. Closed IOWG Review e
formatting, need two or more bullets
The word condemned as been replaced by It
the executive summary, and a variety ACCS2
; ; calculates condemned land, and e sound basis to
e Item 13 - Beginning here, the discussion on condemnation of land does not have 3 i 4 X y |
bg vil. and sound basis, and should not be a part of this study. More on this in later Hiscuss ShEAOpic. e undersy assochted Wit this
182 NRR | 02/06/13 | throughout Casto o o 3 it s e o AIN.  [modeling, which is why we limi p only qualitative remarks Closed IOWG Review -
section(s}, but recommend delete rest of last sentence after "considerable, A 3
SFPSS R NS LS t e (i.e. we do not report the ned land). However, some
‘Condemned" also is used on item 15 and should be removed. % FEE i 7 5
level of discussion is rEmoving all discussion of
il informed reader to believe most land
true.
First bullet - Another overall comment, but specific focus throughout the 5FPSS is
on land contamination, and a number of interjections of that phrase j{example,
pg 2 and first bullet, second bullet] sway the report to focus on that specific outcome as a tion™ has b reniaced with "offéite iy
183 NRR | 02/06/13 | throughout Casto  |desired preventable conseguence in itself, versus the overall analysis that SNEN" Tiam el ey ACSCAHLT-DUAIS CONSeHIoREEs Closed IOWG Review e
SFPSS radiclogical consequences are considered in determining action per our
regulatory framework. These references should be replaced with “radialogical
consequences” or “radiological releases " as appropriate for the sentence ,
signifi
Throughout, editing to the ter
¢ The figure has been removed. "Reference plant” is now used mare
184 NRR | 02/06/13 5 Casto  |study and call for ca Brian W. Closed -
/06/ PE uu.y " s 5 consistently in the text instead of referring to "Peach Bottom." 1OWGRevikw
pools have a 1 ! onally, see
Battam (in the
HRA) no longer align with the SFPSS 2 Erure 1 picture of PBAPS
shouid be removed.
. . 3 Explained in the bullet "These results are then used to drive a human
4th bullet - | belie F T ake conclusions on address the liability analysis (Section ) which ides informati bout what
[Esll
185 MNRR | 02/06/13 14, pg6 Casto  |successful deploy itigation, in direct response to the ACRS. This should | Don A iy, - .a vs_s © r1 - w. © p_rw_'_e inNapaan apods wha closed IOWG Review -
- e plant conditions impact mitigative reliability, and what range of
sion of the HRA (currently] into the SFPSS bl "
likelihoods are expected.
wformative to security related information.  This mas ~
186 | NRR | 02/06/13 | 15.pg7 d. {more on security related information in section | Don A. [The ekt bias baen imailfled to. Hote th,a‘ St R evRnts Nave beel closed IOWG Review -
excluded from the scope of this study.”
illet under second bullet - SECY 12-0095, Recommendation AR 5 "Expedited ;
187 | wAR | 02/08/13 | 18, pg r Don A. |done closed IOWG Review &

&. Transfer of Spent Fuel from Spent Fuel Pools to Dry Storage”.




Compiled Comments on Frozen SFPSS Documents
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# Office | Received '::::::‘: Mame |Comment SFPL::'IC“' Disposition Revlew,.:loa::urrente Priority
The use of the Gaussian met. Model in MACCS2 would appear to be a primary
contributor for plume dispirsion and exceedence of dose PAGs to be observed our
hundreds of miles. This model is outdated, and agency, industry, and ORO
standard model is a puff avection model similar to RASCAL.  Preliminary
sensitivity studies with RASCAL {and understanding that FASCAL is a 50 mile
dispirsion model} do not show correlation. Rec 1 that RASCAL ¢ ined
188 NRR | 02/06/13 | 2.0pg25 Casto  |wth NARAC atmospheric comparisons (which does provide detail level AN, [See reply to comment #2086, part 3. Closed IOWG Review =5
atmospheric modeling be performed and used in this study to allow for more
acceptable/realistic comparison of radiological consequences. While it is
understandable to want to use MACSS2 because of past study alignment, the land
contamination discussion in SFPSS is not comparable to past studies, so it would
make sense, if the land contamination aspect is pursued in this study, to use the
standard madels to review such impacts.
The 4 bins are introduced, but not well defined. Bin 4 is identified as (somewhere
in the SFPSS, section ?777) a contributor to SFP draindown, but is not evaluated. Andrew 4 :
189 NRR | 02/06/13 | 3.2pg30 Casto A clear discussian of the bins, why each was or was not considered, should be i Please see the paragraph foll Closed IOWG Review =5
included, probably here,
It is not understood why the licensee would wait until SFP level dropped 5 ft ivan tha.expe ; stumentation the.operatars il have o
before taking mitigative action. This is inconsistent with the discussion in section dherih i f.or ieghs; 5".\“.5.”55‘1 2 the [evel d.rop
10 HRA, and operator actions are better described there. Additionally, the 30 < ey &g ather priorities that may be king .
130 NAR | 02/06/13 | 5.3, pg 69 Casto min. delay time in bullet 3 {for no AC power) does not align with HRA assumption. Ananiiv: Closet I0WG Review &
twll.l jalso cammentinsecion Bl Thete ar_e £=ERl examp_{es. sameaytie performed after the rest of the analysis and uses different
significant, where non-alignment of HRA with SFPSS are evident. 4 ® . ¥
. 've added language in Section 5.3 to make this clearer.
edural logic at the reference plant generally follows NEI-06-12 R2.
First full paragraph - Another reference where spray mitigation is delayed sn't as much a mitigating strategy gap as it is a known limitation of
pool level, and maybe procedural logic at ref. plant.  This is in interesting! BSb strategies. There is a potential for non-successful mitigation in OCP
observation, and could be a mitigating strategy gap. . It appears thagy 1 and 2 depending on assumptions related to mitigating strategy, flow
conclusion aludes to non-successful mitigation in OCP 1 and 2, moder3 rate, fuel configuration, etc. This has been researched in OUQ
191 | NRR | 02/08/13 | 5.3,pg70 Casto  (to this. If this is a gap in mitigating strategy, then it should be more clg . [documents [document available at MLOZ1680027 and transmittal Closed IOWG Review s
researched, with solution. For instance, if spray is prefereble ant memo for older version at MLOG61010668).
or greater than 500 gpm makeup (specific value) provi
This is important to recommendations in tier 3, phas This study d the equip the li actually has in place,
concludes different result (OCP 1 only). These need and did not analyze what would be necessary for mitigation to prevent
releases.
3rd bullet - This is incorrect. The EPA ncy exposure guidance
reference:_! .|s. 25RENI ot R, THis R esDurassUmptions on . Bullet has been modified to accurately describe the EPA guidance. The
ERT capabilities to respond to : on an time versus pool level. In this . Koo s B oo By .
event, the easy assumption diple teams could spend approx. 15 . d!5§u55|?n in this sectl_un is fn.tenfied to inform the_reader onthe ) .
192 | NRR | 02/06/13 | 5.4pg73 Casto e " y Brian W. [difficulties of performing mitigation under some circumstances. Itis Closed IOWG Review =5
min/entry to complete insta . MNote per HRA that spray placement g H . RS
. o } ; not used in the main analysis where mitigation is assumed to ocour for
Inreference plant’ g 2ot lkelyina:muchiless than 100 the mitigated cases, and to not occur for the unmitigated cases.
Rem/hr field. H jefi gimfar non-success in more detail, and should be ‘
refered to as the i gic for response. Remove this bullet.
193 NRR | 02/06/13 | 5.4pg74 Casto  |Fig 33 he fig; Aﬁl\ HRA (fig. 99, pg 176} Brian W. |The figures are now the same. Closed I0OWG Review -
2ndy Statesthat all mitigated scanarifis Exeept OCE Lhauen rlease: Hossein |Section & is correct, section 5.3 was unclear and has been modified to
194 | NRR | 02/06/13 | 6.33, pg 131 | Casto coptridict other sections (OCP 1 and 2 in section 5.3). It needs to be iR Closed IOWG Review -
b E. respond ta a similar comment,

igation strategy gaps are, and all sections need to align.
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1 Affected SFPPS Ch. . Revi Co "
# Office | Received Ch:pter Mame |Comment it Disposition Y ew,:har::urrenu Priority
Discussion of internal flooding consequences needs to be closed out with
additional detail explaining the impact of ECCS equipment below the 5FF. Ref. to Expanding upon this discussion is beyond the scope of 5FPSS because
Emerg. Aux. load centers, RHR and core spray pp rooms as potential impacts we have not modeled the reactor response. If there is canned
3.4, i i 0. Fori i P, i I he i .
105 NRR | 02/06/13 6.3.4, pg 131 Exite without concluding the scenario, For IﬂSt‘al:IOE in LOO _water.can be addressed | Hossein [information in the form of a few sentences that could be added to t ‘ Closed with IOWG Review iz
132 by sump pumps as necessary and ECCS eguipment remains avail (7 Emerg. Aux E:. report, please let us know and we can consider adding it. The Ques,
LC??). In SBO, equipment is not available and 50.54 (hh) and FLEX strategies commenter should note that RCIC will be used for Reactor re;
would apply. Something like that, but this string needs to be closed since it was during a 5BO, specifically as part of one of the 50.54 (hh){2 st
referenced in SFPSS.
Lat para. On 137 - Delete last sentence, that is a supposition and negitively implies < et thi A d 3
i 2 i St ince the time this comment was made, §
7.2.4, pg 137- the likelihood of mitigat: . | don't bel it Tt t to the stud ! i
196 MRR | 02/06/13 P& Casto G AREIooc e tga_lun. succ_ess A o N S PRane] - RER, < AN, [been deleted or rewordedfmoved ‘We bali Closed IOWG Review e
138 outcome. Overall, subjective discusion should be removed, especially where it is ¥
. T gt concern, however we are unce 2 fal language did
nat used in a determination (this is one such example). 3 et
not appear needlessly inapprog . Pl Lection 5.3.
Section has been significa @ global change has also
197 | NRR | 02/06/13 | 7.3.1,pg 139 | Casto |1stpara, replace "Peach Bottom" with “reference plant”. AIN,  [been made to use the term rather than calling out Closed IOWG Review A
"Peach Bottom" by pa
MUREGs -6864 (MRC 2005b) and MUREG-6863 (NRC 2011c) should be specifically '
198 | ek | opfosin| 7ag ppaa| scamg |CS i the report This allows essier refereince Lo important aspects or this AN, [Section has been Sjficantly Closed IOWG Review -
secti 3rd para, delete last 3 sentences "A superior.." as this appears an y
opinion that discredits the NUREGs and their informed conclusions.
1st para - 7th line, and throughout forward, replace EPZ with “10 mile radius
around the reference plant. "EPZ" is incorrectly used repeatly to mean the 10
mile radius. As noted on page 143, the EPZ consists of the plume exposure
pathway and injestion pathway zones. On the last sentence, it should not be
198 NAR | 02/06/13 733,08 Caste assumed that the State of MD woulf:l also mcgme the entire 10 rnil.e .radius {like £6; ion ha.s be.en sig_ni[icanﬂv rewrittgl‘l, and no longer mentions Claced |OWG Review n
146 PA) as the State plan uses a downwind evacuation and shelter remaining se aryland in discussion about evacuation
policy. If this is used, then some of the assumptions used may be in erral
early evacuation of entire 10 mile radius has a net result of no early fai
reduced latent cancers, likely. Since this is a "reference plant” just refer
of PA policy applies, and do not reference MD.
200 NRR | 02/06/13 | 7.3.3, pg 147 Casto Recommend using "reference Fiant" instead of pmper 2 5 AN Section has been significantly rewritten {no mention of these terms Closed |OWG Review -
Dam Road and Susquehanna River, anymaore)
7.33,p8 : ) _ " ) . y i
lace "EPZ" .. f " Th he EP u The EF
201 NRR | 02/06/13 |148, 149, 150| casto In title, replace "EPZ" with "10 mile radius of plant AN In the EP assumptions, the text he EPZ is modeled as the area within Closid |OWG Review "

- 154

150 - 154, correct EPZ reference.

10 miles of the site, as an approximation.” is added.
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Received '::::::‘: Mame |Comment SFPL::'IC“' Disposition Revlew,.:loa::urrente Priority
Discussion of “condemned"” - Determination of condemning land is not logically
applied to this study. The use of "interdiction” is a more correct term. Rationale
is that the land contamination consideration is for the first year only in this study,
and per EPA guidance, total/commited dose from deposition (all sources) that Section has been significantly r i inresp to the
exceeds the PAG results in relocation of individuals until the dose becomes less comments.
than the PAG, {from decay, weathering, decon, etc.). Condemnation criteria can
not be limited to a single year, As shown from Fukushima: 1) land weathers The amount of land interdiction that is condemned is not repas
quickly dependent on conditions (rain, snow, wind,etc) and combined with this study, and partly because of the reasons you list; howe e
palitical, technological, and other considerations, populations can be reintroduced reader should understand that in general, land interdiction
7.3.4, pg 156 relatively quickly. 2) re-habitation considerations due to dose can change for necessarily temporary, as it also includes condemned land. s
R | 02/06/13 and 157 Casm political reasons, especially relocation dose thresholds are so low (dose/year = 1 - AIN. the reader should understand land interdiction dge CEr e -
2T scans). 3) exposure controls also apply to agriculture using different criteria mean land is condemned. The uncertainties that yaglj
{including no threshold) so interdiction can be well beyond PAG dose criteria of the reason we do not quantify condempeé ¢ § While
alane. For all of these reasons, interdiction needs to be clearly defined (PAG dose land contamination is not directly consid . gulatory
first year), if included at all. Note that this aspect is currently beyond the framework, it is a significant contributor fo eg DNSEqUENCES
regualtory framework, is not addressed in prior studies (so is an anomoly to those which is considered.
dies) and raises issues that are not acceptably analyzed in this study. At best,
this should be a determination taken by NSIR EP to evaluate as part of their Tier 3
review of EPZ adequacy, instead of generally and not completely (or in some cases
correctly) discussed in this report.
Use of reference plant EPA PAG guidance application of 500 mr/first year is a little Land interdictiongy .s SOl reshLto b? anadicationat /e
R | 02/08/13 | 7.4, pg 158 Casto  |problematic, as it is not representative. Pretty good discussion is included to AIN. FUCrogate f‘_r lap¢ . |_u|:\. Al alte.matlvfa lavels f(.:r il Closed IOWG Review -
identify that, but using a "reference plant" with Penn. PAGs is problematic. trin =nsitivtby analysls i section 2 whiccosid
h frate this issue.
4th para - Statement that 50.54 (hh) prevents release except for moderate leak in ~ — S
R | 02/08/13 | 7.5, pg 160 Casto  (OCP 1. |believe there are ather references that differ. Need to correct all so Al Snced SLggrisnt 1s Gorrect: Thls_ IS0 dsed A eXfst o part ol HRA, Closed IOWG Review -
. rrcted. No other unaligned statements are known.
that they align. (See comment 8)
R | 02/06/13 | 7.6, pg 161 Casto  |3rd para - HRA, section 8 ﬁ is corrected. Closed IOWG Review o
Multiple part comment:
1) 2.4e6 hectares is about 9300 square miles. MACCS2 is a Gaussian
plume "segment” model. (While plume segments travel in straight lines,
they can travel in different directions depending on how the
meteorology likely changes during a release).
2) The reporting LCF risk and relocation PAGs are aligned. LCF risk is
Table 32 - Land interdiction should have 4 Aiks non-zero throughout the modeling domain; however, this is not
hectares is about 7850 sq miles, which g out a 54 mile radius. So, based necessarily significant at all distances. For risk communication
on area alone, staff (me included) werg elieve that the Gaussian met, purposes, we limited the reporting of individual LCF risk to "areas of
Model is pushing a generally straight li e of contamination out from the interest”. We concluded that these "areas of interest” should at least
plant to get 1st yr 500 mr do: es. | would need clarification, but | include where protective actions are being taken, as it isn't logical to
believe that this portion of t lsunderstood. Latent cancer say you can't live there because it is potentially unsafe while at the
calculations out to 500 mil ith contamination impacts and same time say risk in these areas isn't significant enough to report.
relocation PAGS, or ! (right?]. If correct, then the report Please note, there are two different types of LCF consequences are
R | 02/06/13 | 7.6, pg 162 Casto  [needs additional g 10 seBlple the land contamination extent with the AIN. [reported. These are “the number of LCFs" which is the total Closed IOWG Review 0
latent cancer pop “Based on introductory RASCAL work using the study consequence in the modeling domain, and the "individual LCF risk™
source terms (209 eed) and wind rose approximations shown on table XXX, which can vary at different distances.
RASCA : el PAG level doses just beyond 50 miles (detailed 3) The difference between the codes in the extent of land interdiction is
5ensj C would be recommended). Bottom line, clear interesting. However, differences could be explained by either in the
ent of land contamination, with better context for max case using scenario-specific inputs {such as source terms, aerosol sizes, deposition
) and clear explanation of why latent cancer NLT (assume) rates, length of release) or the nature of an incident response code that
ons call for 500 mile evaluation could help this section significantly be analyzes a single weather trial vs. a PRA code that analyzes hundreds of
to misinterpetation. weather simulations, rather than actual differences in the code models.
Complexities in the windfield could somewhat affect the results (as 1
understand it RASCAL has the ability to treat puff releases), but this is
unlikely to account for the difference as both MACCS2 and RASCAL
otherwise use similar Gaussian spreading characteristics. A comparison
with NARAC was done in 2004 in which MACCS2 (and RASCAL)
compared favorably to LODI, not that additional benchmarks
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0 T - T
207 NRR | 02/06/13 | 7.6 pg 165 Casto Delete "representative of the EPZ”, not correct. {10 miles is plume exposure AIN.  |This s corrected. Closed |OWG Review 2
pathway),
Delete "uninhabitable reference”. Section on Land Contamination needs to be re-
itten. ) f . its, ;
written, Use _ctf a 30 y.ear condemnation re ere.nce_ is without results, suc.h that it The repart appropristely differentiates between interdiction and
appears that interdiction = comdemnation, which is not correct.  In reading this : 2 3
i © £ A 2 condemnation. Several changes have been made in the report in an
section, and Fig. 96, it appears that 3500 sq. miles would equate to 500 miles, . K A {
whith:anpeare 1o b s stiLit line me.. sraybe: - Gieer the wind rose-usad b attempt to alleviate the reviewer concerns, NSIR EP has reviewed the
208 NRR | 02/06/13 | 7.6, pg 166 Casto : pp_»e : e il H ; AN, [conclusions and while they take exception to other parts, they closed IOWG Review v
fig. XX, this does not appear to be possible. Recommend this whole section and i ! the land P vesult F
topic relating to land conta ion be o y peer ol by MSIR EP as =il \RSioR FesUMts:
these assertions are significant to staff, Commission, and public interest and if
they are bounded by some correctness, they will have large impacts on the
agency's credibility and public perception of public health and safety.
Attempt to correlate straight line distance of plume travelled fails layman
understanding. To explain the Gaussian model, this is partly true but too simple. i
Detailed explanation probably provides no benefit. Fig 97 when compared to Fig The sentence about travelled plume pathy ince b n removed.
209 | NRR | 02/06/13 | 7.6 pg 167 Casto |96 only confuses issue. Again, comdemnation explanation in 2nd para AJM.  [MACCS2 predicts condemned | : hafges have been closed IOWG Review -
sensational, and only complicates issue with no value. In addition, we cannot made in the report in an atte e the reviewer concerns,
conclude on long term (30 yr condemnation) and likely small public hot spots will
be reclaimed through decon.
Fig 98 is very confusing, and again shows relocation out to 500 miles. Also, \ e,
considering a 500 mile radius (fig not clear on land impacted so likely to be Figure 98 usedy jlity distribution of displaced persons.
misconstrued by public, NGOs, others as radius, as is EP logic for relocations), 10% "10%" of all displ3 5 are within 200-500 miles (not 10% of ;
210 NRR | 02/06/13 | 7.6, pg 168 Cast: R £ 5 AN S losed I -
fo6/ . e can be calculated as an enourmous {10s of millions). These figures in general are everyone with J ). Figure 98 has been modified in the s WS Resigw
conducive to public misinterpretation on a significant scale, and the language in tina empt to address the reviewer concerns.
the report does not effectively refute that.
Tables 34 confusing. It is hard to understand a comparison when the colums have
7.7 pg the same values. Table 35 shows consequences, | think, with successful mitigation ee. We have updated the tables in an attempt to improve the ;
211 NRR | 0Z/06/13 Casto Closed IOWG R ]
/06/ 169and 170 e for both densities, though high is more. Though | understand, it is still confusm clagity. L ———
the way it is presented. Thinking {public) release, these could be an issue. ,
My under ing is that the purpose of mitigation is to reduce the
likelihood of rel t to eliminate it. Fl tes for B.5.b
Lt parm= Stalement that 50,53 (hh} is nat ffectivel fde a Jow 2 l:lh usler;“;:a:ed(i::‘st:;'l::rd:;artnwnzrs li:,t:mr?l\:r;aass a::aila ble\::;ih us
212 NRR | 02/06/13 | 7.7, pg 171 Casto  |specific scenario. Where is this modeled, and is this a ne i AN X it v : Closed IOWG Review =
ap777 Nt whatis meant. batter explain, | think reduce the window of vulnerability; however, B.5.b was not designed
BARE] ' pral to be fully effective for the full operating cycle, just as it was not
specifically designed for non-security-related scenarios.
20 Some Information in this section appear; urity sensitive. Remove
213 NRR | 02/06/13 th g hole Casto  |references to Peach Bottom and rep epce plant”. Also, there are | James C. |OUQ information is removed., Closed IOWG Review a
rotghib still numerous typos and gramaticals i
1st bullet - in HRA, thi {hh} deployed scenario that is not
successful, which P55, | believe.  This needs to be expanded,
and is in part late 5. clear conclusion on amt. of spray and/or makeup
that allows for succgSsflll mitigation. This appears to be a gap that should be The decay heat information in footnote 40 is intended to point out that
addressed lations. For footnote 40, this raises a major question with the differences in the decay heat rates of the hottest fuel of OCP 1 and .
214 NRR | 02/06/13 | 8.1.1 pg 174 Cast: J C. Closed IOWG R =
/06/ PE aste een HRA and SFPSS. Does the HRA analyze the "ref, plant” with a ames ose eview

iration. If so, then the results are not useful to this study. If 1X4is

it,with same conclusions for 1X4 in ref. plant, then good. Need to

0CP2 make difference to prevent gap release. The footnote is
reworded to clarify the point.




Compiled Comments on Frozen SFPSS Documents
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Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, Comment Dispositi Priorit
ce ivel Chapter ame men it sposition Phacs ¥
Table 39 response times do not align with the SFPSS, See note prior, but SFPSS
reference could be defered to this section. Although response times may be
somewhat suspect, specifically the delay time, the rationalle is clearly presented I i 5 g
8322 The t f t based on PB' t. Mo dat lable t ki y
215 NRR | 02/06/13 v B8 Caste  [on page 187. Overall, somewhat logical for "PB" but may not be applicable for James C. ¢ .lme_ln e _|on L on. B e e Closed IOWG Review -
186 W Z $ (i A : the time information for a generic reference plant.
ref. plant”, especially when drawing conclusions to PWRs. But, overall, this may
represent a gap that will be addressed by improved mitigation strategies in Order
EA-12-048.
let - N I her it i k
i omeic ot e o Garte500gpmot cion s sin. sy
216 | NRR | 02/06/13 | 8.4, pg 190 Casto = R James C. |were performed to determine the adequate flow rate to pr Closed IOWG Review -
adeguate so that it can be addressed in Tier 3 or Order, Se pg 174 and references
3 4 release in OCP1.
in other sections of SFPSS.
Medium has been replaced with moderaté’
Section 9 Information appears to be security sensitive.  Throughout, "medium” is used Hossein We're not sure which information the redlewer is g#fhsidering as being Closed with
217 | NRR | 02/06/13 through ‘t Casto  |instead of "moderate". Replace with moderate for consistency. In some sections, E OUO. We believe that the type of information n 9 is consistent Ques IOWG Review -
S appears to have been a different auther, style. : with the type of information in Sectiohs 6 agy ase identify any .
specific concerns,
218 NRR | 02/06/13 pg 210 Casto  |Table 44, 46, 47 - Rernove "unhabitable” AN { Closed IOWG Review =5
219 NRR | 02/06/13 | 9.7, pg 222 Casto  |Land contamination refs £5, Same as prior (sec. 7). AN, Closed 10WG Review -
Bichose OCP3 Il leak itigated, which had
Logic of using unmitagaible QCP 3 scenario when mitigation evaluation in HRA and se. sma. A e
- i i i n, is because it had the largest release at 72 hours,
earlier in SFP55 appear to show that burn is not realistically likely. It would B Kiders sensitivity to time truncation for OCP3 small leak
220 NRR | 02/06/13 | 9.7 overall Casto  |appear that the OCP 1 scenario would make sense as it has an unmitagable James C. : i Y ! Closed IOWG Review v
i i T A because it had the highest release.
od due to heat load.  Additionally,this is using a 96 hour truncation where sitiviiy calculations are hiahtded th shov sansithiity 15 asdidans
the rest of the 5FP55 used a 72 hour. # i :
?ressmn.
H in [We'l it f QUD inf tion in this Secti Il identif: Closed with
221 NRR | 02/06/13 pg 238 Casto  |Information appears to be security sensitive. el ks n(?_aware arany. E thihor s e IOWG Review -
E. the specific language that is of concern. Ques.
238 and i 4 = This conelion faads Sasr Sval NSIR EF has reviewed the conclusions and while they take exception to
222 NRR | 02/06/13 ke Casto - it v AIN. |other parts, they have not disputed the land contami results. Closed IOWG Review -
240 contention of the report. Remove "cond e 5
& candemned" has been removed.
The obicct) i = sl z i
223 | nRo | 02/06/13 ES e Powa [T Shisctivesof the Study are ot e egutive Suthinary Don A. |Objective is stated in the Abstract closed IOWG Review -
r d listing the objectives.i
" hi: . hi N 2 + I N ill
224 | nRo | 02/08/13 Al Eric Powell [ This study would benefit fro er review Boa: |AEHnspoint, the documientis undergoihg itatmal revicw and will be Closed JOWG Review -
reviewed by the ACRS.
figures have been
Sam 3 : ST : corrected. Other editorial ,
225 RI | 02/06/13 1 Don A. |This comment may be addressed during the division director review. 2 Closed IOWG Review -
Hansell changes have been fixed as
appropriate.
Hossein , "
226 NRR | 02/07/13 9 Steve lones) Merged with comment 227 Closed IOWG Review ==

E.
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After revisiting the sensitivity analyses provided in Chapter 9, | recommend one
maore analysis. | am concerned that the hydrogen combustion medeling may be
unrealistic because changes in reactor building leakage have not been evaluated.
Section 5.3.1.3 of the PBAPS FSAR states that the insulated metal siding above the
refueling floor is installed with sealed joints. While | understand the assumption
that the siding remains in place after a large earthquake, | do not understand
using nominal (low) reactor building leakage. Page 92 of the SFPSS states:
A single control velume maodels the refueling bay. An open hatch in the southeast Four sensitivity calculations were performed to examine the j
quadrant connects (via a flowpath) the refueling room to a boundary condition the RB leakage on hydrogen combustion and accident prog
volume representing the flow connection to the lower sections of the building. These covered the small leak scenarios in OCP2 and OCP3
The nominal reactor building leakage is modeled at the center elevation of the successful deployment of mitigation. Two larger leak size /W
refueling bay, and the leakage flow from elevations in the simplified model from considered, (1) an increase in the nominal leaka,
the lower regions was tuned to match the leakage flow rate of a detailed reactor 10, and {2) an increase in the nominal Ieakage are:
building model. area of a blowout panel. In general, whi
Hossein |factor of 10 increases the leakage (typics =5, an ;
L NRR | 02/07/13 59 it The sealant used between siding panels could credibly separate during the seismic E. further increase in area has no esffe‘::l:m pressure :dlusts i (NG e -
event, particularly near the corners of the building. Figure 82 of the SFPSS to limit the leakage. The leakage t impact on
Indicates that the hydrogen generation occurs over just a 2 hour period when accident progression, and sin sproduced over a
water level is near the baseplate and steam generation is low (i.e., the reactor relatively short time, the hydr gtion quickly reaches the
building is not pressurized). Increased building leakage under these conditions 10% threshold for ignition: fractions are not significantly
could prevent hydrogen concentrations reaching values supporting combustion. altered, In OCP2, C educed by ~12% while it is
Increased leakage may also enhance the effect of air cooling by reducing building ta slight variations in the course of the
temperature at this stage of the event.
| suggest an additional F toi igate the effect of changes in
reactor building leakage. Separation of the sealant between siding panels could
significantly increase leakage and alter the progression of the event in the spent
fuel pool. Also, this sensitivity would help assess the effect of hydrogen
mitigation vent panels considered for deployment in Japan.
Pg.ii) The opening sentences says "best-estimate" | do not think that is an 4 J z F:
228 | NRO | 02/08/13 [ Abstract | Eric Powell icfur]ate descrlptlgn of the study, because many bounding assumpuons We " cmﬁsuder o sl_udy T .hest e.stlmate.. LA closed IOWG Review =
bounding assumptions the reviewer is referring to.
made.
229 | nRo | oz/08/13 £ Ericpwidl This .sratemen_t isl f?r general information. _The fact that the site has cioesd IOWE Review i
It was never stated that a site that has a separate SFP# reactor was multiple SFesisntimparantto the analysts,
choosen, it seems odd to make this statement withg# ring that it was
choosen first. Same comment in secton 1. 2
(Pg. vii) #15, is this supposed he quastion an whether operators should
expidite transfer of fuel, cask storage? If so, that should be
i clearer. Use similar aised in the abstract, If not, there should Text has been appropriately reworded, The Tier 3 item will address the -
230 NRO | 02/08/13 L THE Fowel| be another bulle: Balis :. with regards to that issue. {if | hend issue of expedilzz fuZI mn\:rement, using SFPSS as one input. Closet I0WG Review &
remember correctly, udy didnt find evidence to support expiditing the
transfer of fuel)
o faciliti®s licensed to operate an independent spent fuel storage
{I5F51), the tuel assemblies are oaded info «; and moved to
231 | nRo | oz2/0813 | MOduction DonA. [Text updated. Closed IOWG Review -

and Summary

Adding a when this is, either time or some qualifier about when the fuel has
rooled, would be beneficial.
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ce v Chapter ame men it sposition Phacs ¥
(Pg. 1} Now, let us cansider some less-nbvio wnsiderations. The list below
presents consid associated with
postulated t
United States back to the use of |
4 2 s = ;
232 | nro | 02708013 Intraduction S B e it — Ao sl Geativas that i This stuFlv does not explicitly con.s!der dry cask storage, except in |OWG Review 2
and Summary| Al Appendix B and €, as menticned in the text.
re not.
Should say something about dry cask storage, because that's what we are talking
about.
Introducti Paragrap b dified to be | lloguial including the deletion | ¢
233 | nro | oz/0813 | MO | Eric powell Dond: | W montiecnbe gss coloniialincuding He:cestion Closed IOWG Review -
and Summary of the pfxt the suggested by the reviewer,
This paragraph stands out as a little too colloguial (e.g. “the reader may quiek| ’ ,
and "this regulatory position is solid...."). Also, the last sentence should b Vo
deleted or reworded. Although it is true it sounds odd to say it in thisipepory "
It seems ta me that the 10 CFR 50.541 pment is also very likely to be
d disabled h : derstand wanting t
{aiie amf'ifedf_ .M e. ; by suc 2 sre # B itigati erslsr; \;ran tlng ‘:it In general, the reference plant’s procedures for mitigation invelve 10
238 | R | 02/08/13 onllll e i tec Iastits, BSEhe mitigation could be due to onsite | oy |cER 50.54{hh)(2) equipment. It's unclear what other equipment would Closed OWG Review -
Kozak |eguipment surviving and beig ging tecovered. To me this is a more B
: : i G o be used for mitigation.
likely scenario for mitigation| 8t the mitigation case not focus so
intently on the 10 CFR 30.54{hk as the mitigative measure.
A
There is alsi ntigh in's | pl bout additional/i d mitigati ;
Lsiiis be':':e s ! id;l nd:r' N e:mpe.:c;:jz‘uou‘ma It s:)enr::m:::;;ﬂ‘olg: on Though the equipment may not be seismically qualified for the analyzed|
235 Rl | 02/09/13 e ik = ] 2 o p 5 o Brian W. [earthguake, the order will increase the likelihood that some equipment Closed IOWG Review -
Kozak |mentioning s as an additional improved strategy since this additional i o i sAE SAd bl 15 Rl mitieate th :
eq uipme alsBuwill most likely not be designed for such a severe earthguake. N A A s e A e bl
Al 1

"

A

Ve
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236

NSIR

exec summ
item 9

sullivan

the long vs short halflife nuclide business is not the reason for no fatalities. The
time to release allows evacuation to be effective and only the assumed non
evacuating cohort is left

MACCSZ predicts early fatalities to not accur in the non evacuating
cohort. While the non evacuating cohort is small, any potential early
fatalities should be seen in this cohort just like any other, especially
when we run hundreds of weather simulations.

| agree that long lived radionuclides can cause early fatalities, howeveap

comment, | decided to look into this a little more. Accordin
SCALE analyses for SOARCA and SFPSS for Peach Bottom, it/
PB reactor has 12, 8, and 11 times the total activity that ou : 1
QCP1, OCP2, and OCP3, respectively, (While 1/3rd of the
offioaded, we don't assume this process is instaniap
assume worst case point in time.}

It is possible that hatspot relocation is pe
non-evacuating cohort, which | may che
However, the statement would gHfif b te
evacuation.

Review/Concurrence
Phase

Priority

closed

IOWG Review

237

NSIR

EXEeC summ
item 10

sullivan

"latent cancer fatalities” is inappropriately used here. "Dose to the public” would
be appropriate but the LNT model is a hypothetical projection, to state that cancer)
fatalities will happen in certainty Is wrong.

238

N5IR

exec summ
11

sullivan

"however, these would be a small fraction of the affec ulation." does not
communicate the issue, "small fraction of egd cancerdeaths” | believe is
intended. Why are we emphasizing h eticalfatalities? How does that serve
our public? no one will understand " tr roduced in this manner?

LCF are projectigns, and, are Based on the uncertain effects of low
doses, Howev t sefitence is still true for the range of dose
response models zed The second sentence should be updated to
say ", indigiual cancer fatality risk within 0-10 miles for the
stullied scepdirios predicted to be on the order of 10-10 to 10-11 per
veéar, bagdd ofthe linear no threshold dose response model. In
a i#fn, the risk within 0-10 miles is dominated by low doses.
ternate dose response models, excluding the uncertain

ts of low doses could reduce the quantified individual latent cancer’

fatalify risk within 0-10 miles significantly."

4

closed

IOWG Review

Multiple part comment 1)Change text to:..."however, these individuals
would be a small fraction of the affected population.” Update: Text
changed again to read: ""however, this would be a small fraction
compared to cancer fatalities from all causes.

2} We will attempt to not overstress LCF. Howewver, NRC policy and
safety goals are based on LCF risk, and the number of LCFs is a

significant consequence. Some level of discussion is appropriate.

3) Dose truncation is now introduced in item 10 of the Exec Summary.

Closed

IOWG Review




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Office

Received

Affected
Chapter

Comment

SFPPS Ch.
Lead

Disposition

239

NSIR

exec summ
12

sullivan

significant releases are avoided with mitigation not just hydrogen combustion

Add: ...hydrogen combustion "and associated large releases”.

Update: Changed text to say: 12. The amount of land interdiction for
the studied scenarios could be up to two orders of magnitude greater
for the high density loading situation as compared to the low density
loading situation. Also, like releases in the low density loading

situation, successfully deployed mitigation in the high density loading
situation is predicted to similarly reduce the amount of land _s
interdiction. For both situations, the major difference is drivet
hydrogen combustion events and associated large release
only predicted to occur in scenarios with unsuccessful deplo
mitigation.

Review/Concurrence
Phase

Priority

closed

IOWG Review

240

NSIR

wiii 5th bullet

sullivan

mitigation efforts which was assumed in the HRA

also study of concurrent reactor accidents would determine the effect on

We agree with the reviewer.
investigation.

241

NSIR

pg para 1

sullivan

is the term "highly" atypical true? Perhaps delete highly

Don A.

Closed

IOWG Review

deleted

242

NSIR

PE 25

sullivan

truncation, See Section 7.2.3 for mare infarmation on this assumption.
exception to this technique. It inappropriately maximizes hypatd
conseguences by assuming an effect of very small doses o
people. Truncating at a set distance as was done in 50,
What decision process was used to return to this ma
estimation? This issue has been repeatedly raised by 1

"Total health effect estimates are not a function of distance, and haveés

R staff to no effect.

Closed

IOWG Review

The reviewer st
NSIR staff to no o
without b

issue has been repeatedly raised by the
his comment has been made repeatedly
scussed.” Tothe contrary, this issue has
ple IOWG meetings and is a large reason as to
ate LCF risk. In addition, this comment is similar to

din the

ts dac

ginal concurrence list, and is also planned to accompany the next
shrrence. This was done despite the fact that this issue was not
brought up during the previcus I0WG review, because we knew it was
7 outstanding cancern ta Randy.

Regarding the comment itself: SOARCA did not estimate numbers of
LCFs, but rather individual LCF risk. This study also truncates the
reporting of individual LCF risk, and contrary to the comment, Randy's
concern is a significant reason why this was done. That being said,
these distances truncations are different than SOARCA. However, the
SFPSS has more significant releases than SOARCA. A high density
loading configuration has about & times the Cs-137 inventory, and
sometimes 2 orders of magnitude larger releases. SOARCA did not
estimate the distance at which doses are still significant and instead
chose a single distance truncation. 5FPSS on the other hand, evaluated
distance and used a release-specific distance truncation. In that sense,
we feel that this study is more informed on this particular issue and has
a firmer technical basis in choosing a distance truncation for individual
LCF risk.

Regarding the number of LCFs, a fatality located at 2 miles or 200 miles
is still a fatality, and therefore we do not believe a distance truncation
is appropriate in this case. A strategy that applies a distance truncation
to low dose areas will artificially reduce the total number of LCFs and it
is not consistent with the linear-no threshold (LNT) dose

Closed with
Ques.

IOWG Review

243

NSIR

pg 68

hours. This seems to be an assumption made to maximize
ces. Additionally, it should not take another 24 hours to bring a fire
5 flights of stairs and charge it. The response is not complicated. These

Don H.

See response to comment § 24

closed

IOWG Review
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7Y

244

NSIR

sec 7.1 para 2

sullivan

The assumptions used in SFP3S differ from SOARCA in many respects as has been
stated previouisly: truncation distance for LCF is one important differenct

Change paragraph to: "Similarly, the scope and modeling decisions for
this portion of the study are similar to NUREG/CR-7009. However,
differences exist and are documented below. Differences tend to be
due to the nature of a SFP accident compared to a reactor accident, or
where the objectives of the SFP Scoping Study are different (e.g.,
reporting of land contamination).

245

NSIR

7.23

sullivan

first two sentences contradict each other, or are not clear. The decision to harken

back to old studies imizing hypothetical c es miscommunicates the

likely impact of these accidents. NRCP does not support estimating consequences
of small doses to large populations, and raining out the remaining nuclide at
distance is overly conservative and only serves to maximize hypothetical and
unlikely consiequences. This serves no regulatory purpose... this comment has
been made repeatedly without being addressed or discussed,

246

NSIR

7.2.4 last
para

sullivan

reply to comment 242, and is similar to "PriorDispositionBalk
comments . However, with respect to (1) the first two senfl
the NCRP, and {3) boundary weather:

(1) Change the sub: 1o say the Ence metrics
that represent a total amount, such as the
number of health effects, include all distances in#he antiresite region
and therefore do not have a distance trungatp®. (A potential exception
to this is the size of the MACCS. idithat plin in effeEt truncate the
results. This study verified thelmodelingfdoma does not significantly
affect the results). However, f Incopfequente metrics reported at
several distances, such a5 (gividuSl healthi@ffect risk and again land
contamination, repg fices neliide up to the outer edge of the
ingestion pathwa pregaredness zone (50 miles), or a
distance at whig pretective actions are predicted, whichever
is longer.

ing: Consig
o ion or

12) Jhie

cghsegue:
inthe SEAR
expgalires in

URP glipports the LNT model and supports estimating
£5 of small doses to large populations. Specifically, as noted
Afeport and this repart, they recommend binning
ranges so they can be considered separately.

3 gundary weather conditions de not inflate the public dose. The
purpose of boundary weather conditions is to account for public doses
that could otherwise be unaccounted for in the modeling domain and
potentially lead to non-conservative results. However, this does not
significantly affect the number of LCFs, as only 0-9% of LCFs are within
the range of where boundary weather begins {depending on the
scenario), especially since only frequency-weighted values of LCFs are
reported.

Review/Concurrence
Phase

Priority

Vo

Closed

IOWG Review

Closed

IOWG Review

Clarification made to text, and move to section 7.6

Closed

IOWG Review




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, Comment Dispositi Priorit
ce ive Chapter ame men it sposition Phacs ¥
Change the document to say: "While the SFPS5 MACCS2 calculations d
include the food pathway, the MACCSZ code does not currently oL
represent these consequences in the individual LCF risk resus 5
The food/water pathway cannot be turned off without re
code when land ¢ ion or economic conseq
H the i f food interdiction is similar tada :
after reading this | can not determine whether contaminated food is included in owa.fer, RLRue ST oSN r. N R, ;
7 et . There is some level that we consider adequa evel Closed with :
247 | NSIR 7.3.2 sullivan  |consequence data or not... it should not be, no one is going to eat contaminated AN o IOWG Review =
food in the US after this accident below that exposures occur. The current is Ques.
' based on the PAG formability criteria. |
PAG level, as | understand the applicabl e by the FDA, not
EPA. However, | am not inclinegffo chi aaginterdiction level
from authoritative sources fo ‘actions, based on a hope that
no affected food/water y ould you help us
understand your technical ffected food being consumed,
which is effectively saying on level is 0 mrem?
Far the executive summary, the message of the study, why It was initiated, what
is used [e.g., SOARCA tools and methodology), results, and purpose need
to be crisp and clear. There are 17 conclusions that may not be conclusions and |
Pat urge us to develop a set of not more than 6-7 key messages for readers to cleay & : R - ; "
248 02.27.13 ta refl -
RES ES Sartiags: |know and understand abautthis stdy; Further the propasad fitire woi utive Summary is being madified to reflect the reviewer concerns Closed IOWG Review
not be included in the final executive summary rather included in the m
transmitting the study to NRR. It may be included as a placeholder sbijy
lost however it detracts from the messages for this study analysis
The executive summary has too much detall and may M Eum L]
Pat rearganization....a simple outline for what, why, and dif what we did and | Hossein 4
249 R 02.27.13 . -
= e Santiago |the results and limited set of conclusions would help t er along with some E: e AT A & et S
figures that help summarize.
I want to take the opportunity vhelp develop a framework for how
and what to report from MACH quehte analysis. This study is drafted
like a NUREG and shou g *publication as @ NUREG. It should also
be the leader/model 4 £ analyges and what and how to report
Bt consequences as ifh y Fanging from health effects, land
250 RES | 02.27.13 7 Santaiago i in (?ecd ices). | will be working within my branch and| AJN. |Chapter 7 has been rewritten to address the reviewer's comment. Closed BC Review -

Ehapter 7 to create the best model. My main comment is
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251

RES

02.27.13

Pat
Santiago

The discussion of the offsite consequences scope (7.2) should be deleted or
significantly reduced to a paragraph on modeling overview or a simple section on
methodology. If it was included to respond to other office comments, |
recommend an internal office discussion to identify what the recommendations or
intent of the other program office comments are prior to writing additional
information which may not address the comment or concern. For example, 7.2.2
for the maost part appears unnecessary, and dose truncation could be included in
the Chapter 9 discussion with dose-response model uncertainty; distance
truncation is a definiticn of the model used and is too much information; and time
truncation is not needed since it is what we did and is in Chapter 9.

Section 7 has been modified and reorganized.

Review/Concurrence
Phase

Priority

Closed

BC Review

252

RES

02.27.13

Pat
Santiago

Section 7.3 appears to be the methodology section. This section should simply
state what methods are used and why. As written it raises more questions that go)
unanswered and raises guestions concerning other studies and what was done.
Sections 7.3.2 is too much detail and not clear toward the end with additions
made to address other office comments. Is there any way to simply reference
MNUREG 7009 and then add only KEY items that were considered in this study

hodology that needs a highlight? {e.g., EP and then refer to SOARCA NUREGs
if easier, Also see my hard copy mark up as items that should only be addressed
by the states should be deleted from this document.

253

RES

02.27.13

Pat

Section 7.4 appears out of place and is far too much information. Thege
seem to be a need to spend so much effort to defend the reporting of

contamination. The rationale for the metrics chosen to reporty
briefly described in section 7.6.

254

RES

02.27.13

Pat
Santiago

Closed

BC Review

see the response ta comment 251,

Closed

BC Review

e for source term
r back to Tables 22 and 23
chapter and the consequences
and understood Table 22/23 were
the consequence analysis of those

to make a better linkage between the
chapter, There was an initial readingt

see the response to comment 251,

Closed

BC Review

255

RES

02.27.13

#E the style in NUREG 1935 and 7110 to outline the sections

( then identify any additional sections needed for the SFPSS so that
and B@sier to find information being sought, (e.g., have a methodology

d put all of the material in 7.2 — 7.5 in that section; other information

ved to other sections if needed). More explanation for the other tables

see the response to comment 251,

Closed

BC Review
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# Office | Received Ch:pter Mame |Comment it Disposition Reviewer Co Y ew,:har::urrente Priority
A standard defined set of metrics is needed {e.g. Individual LCF risk within 10
256 ses | 022713 4 P?l miles; Inr.l'rvidyal EF risk within 1 mile). .A.summar\r table witf_; all metrics followed AN Section ?.has been reorganized to address the different metrics more Closed BC Review -
Santiago |by each metric presented in more detail is needed {i.e., showing graphecs how how systematically.
the metrics vary with distance). Reference NUREG 1935 and 7110 for examples
Far the uncertainty analysis chapter (9], there is no clear discussion of sensitivities
guantified for offsite consequences. A table to show how the health risk ‘We think these are appropriately reported, i.e., th
Pat measures changed with the criteria would be as useful as that for the reported and uniform configuration report both health effec .
257 RES 02.27.13 9 AIN Closed -
Santiago |land contamination criteria. Using tables and graphs similar to NUREG 1935/7110 contamination, while the land contaminatidh Sectip s land ose BCReview
for this study with additional tables/graphs/figures based on this analysis will help contamination sensitivity.
overall understanding of the results.
Chapter 10 should be omitted as it detracts from the robust study and it either gpe of the study and the factors that
i should be included as an appendix with a revised title or simply added as an ide context for the conclusions.
258 RES | 02.27.13 10 Saitiags enclosure to any memao ta NRR on this study. A simple paragraph on Fukushima in| Brian W, closed BC Review 2
& a summary chapter (now Chapter 11) and an appendix similar to NUREG 1935 Incorparating Cl erial into other sections may be
should be dane, considered if 3
Chapter 11 should perhaps be titled summary ...some of the basic answers to the It iskeally not a summary since it contains the main results and
259 RES 02.37.13 1 Pa_\l queslic.ns on why the study wa.s done should be summed here with key : o) iclusions fro.m the study. Nm.e. that the Chapter 11 Concius.inns will Closed BC Review -
Santiago |conclusions (not all 17 conclusions appear to be that rather some appear to broken out into a results Section 11.1 and Overall Conclusions
simple statements of facts). ection 11.2
Pat Appendix A should be part of a communications plan and aa
260 RES | 0D2.27.13 | Appendix A Santi message should already be captured by the executive s Don A. [Agreed, the FAQ has been removed. closed BC Review -
nhiage chapters. E
pat Appendix D should be retitled as it is mi
261 RES 02.27.13 | Appendix D Sam:a & Use NUREG 1935 type format and title ammission Direction and ACRS Don A |The title has been changed to Commission and ACRS Correspondence Closed BC Review -
B Letter
oF Are references to a non-pubfi : r can this report stand on it's
262 RES | 02.27.13 Gen santiago own? NSIR should weigh in i fensitivity to the information in the Don A [All references to non-public documents have been removed, Closed BC Review i

document.
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263

RES

02.27.13

ES/Conc

Gary
DeMoss

While the likelihood of release is low, the amount of fand contamination and the
number of dis
distances. On aver
from the high densit
risks of 2.9x10-3 km2 per year and 0 49 displace
values have been weighted by the frequency of relea:
per year), as to give context to the likelihood. On average, the other scenarios ar
predicted ta have considerably less land interdiction and displaced
the t of land interdiction (which is an estimate for the first year after
dent) can be considerable, the fraction expected to be condemned is

ed individuals can be considerable, and can extend to far
withaout successful deployment of mitigation, a release
loading situation is predicted ta result inland interdiction
individuals per year. These
(10-7

viduals.

The probabilistic square kilometers per year is not a common or standard
measure. I'm not sure what to make of it - is it high, low ar even important.
'While I think it would be useful for ranking the impacts of scenarios or
alternatives, | don't think it is appropriate for a major conclusion. It is a useful
part of the internal internals of the document.

Brian W.

We agree the metric is not a common or standard measure. He

we could not come up with a better way to communicate the

result of the study,

264

02.27.13

7.6

Gary
DeMoss

The extent (meaning the maximum distance) of land interdiction in Figure 36 is
t, considering that Figure 95 shows a significant
average area of land interdiction between 200 and 500 miles.

shorter than might be thoug

The land contamination subsection deals with risk metrics that are not usually
reported to staff or general public. The subsection explains it pretty well until |
get to the above sentence. | get confused as we go from speaking of area and of
distance. In reading this, | get lost for what it means from a consequence (what is
worse?) standpoint. Hard to follow,

Review/Concurrence
Phase

Priority

Closed

BC Review

This section look:

the previous seg
squére milesd?

pland interdiction extends (i.e., miles) while
the area of the interdicted land {i.e.,

Closed

BC Review

265

RES

02.27.13

Appendix B

Gary
Deloss

This Appendix needs a better introduction to tie it to the SFPSS, and needs a
conclusion.

266

RES

02.27.13

Appendix C

Gary
Deloss

This Appendix needs to tie to Appendix B a bit more, and provide a muchy
conclusion. | also have a mark-up that | will give to Brian Wagner.

267

RES

02.28.13

ES

Kevin
Coyne

contamination risk and will not be well understood by
a minimum the text should make it clear that this is
average, but the metric of 2.9-3 km"2/fyr still lacks co O make it
understandable {is this a big number or small number - gHe
think a better approach would be to intro
interdiction {e.g., we would expect to i yAand once every 10,000,000 or
we'd expect to have to interdict more km no mare than once

every 20,000,000 years).

1and added conclusi {Mote: Appendi

B is now

Closed

BC Review

/. |Comments in the markup have been addressed,

Closed

BC Review

Don A

See the response to comment 263,

Closed

BC Review

268

RES

02.28.13

ES

Kevin
Coyne

Item #16 - need to dofif '_ OCP" earlier if it is going to be used in the executive

Don A

This item has been reworded.

Closed

BC Review

268

RES

022813

orrect last bullet on page to read: "Earlier movement of fuel into casks

g Aot currently approved..” Otherwise, it gives the impression that the NRC
e happy to ship or store fuel for the long term in unapproved casks.

Brian W,

This is corrected

Closed

BC Review




Compiled Comments on Frozen SFPSS Documents
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Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, Comment Dispositi Priorit
ce ive Chapter ame men it sposition Phacs ¥
Page 10 - with regard to INL loss of SFP cooling study, please clarify what is meant
by flooding associated with SFP accidents. As written, we have not explained that
Kevin  |loss of water from the pool sufficient © flooding d t il
270 RES | 02.28.13 1 Evin SR WERer 1Eam. s ook STIen u.cause o .ing o_es RE-reaeasalYy Brian W. [Added a reference to Section 6.3.4 where the issue is discussed further, Closed BC Review E
Coyne |represent a safety challenge to the fuel in the pool itself (important when we are
talking about frequencies on the order of 1E-3 per year). Consider at least a
footnote to add this context.
Page 24 - Major assumptions - Offsite consequence analysis, straight line plume
model. The following sentence is a bit difficult to follow: “Therefore, at far
distances, the distance associated with the different conseguences may be more
. representative of the total travelled plume path length more so than the absolute N i N
K | b A a
271 RES 02.28.13 2 C:U:‘ne distance from release.” Please rewrite in a more plain language way and try to AlN ::rs:ﬁi:::tmn a5 g rg\”wd d: ’ closed BC Review ol
i prove some context as to how this will impact results (conservative, non & s
conservative, ashes out in the average...). May also want to refer to Section 7.3.1
Plume Segment discussion where we could perhaps provide a figure that explains
this concept.
Kevin Page 63 - Delete "(as is the case in reality)” from the table under Fuel loading
272 RES 02.28.13 51 Covne since this may give incorrect impression that other values in the table do not Brian W. closed BC Review =
il reflect reality.
Page 67 - Provide some additional context about what is meant by "truncation". o " S - N . . ——
i = . e In general, "truncation” can refer to different situations including time
Kevin platirlangusge explaniation wonld he spredated; Some thioughts oo this - ncation, distance truncation, or dose truncation. These have been
273 RES | D2.28.13 53 can't say that we believe that the releases are terminated at the truncatio) in ria T ¥ R : . = e —=ns closed BC Review --
Coyne . - _ A appropriately discussed in the report. For time truncation, a sensitivity
can we at least provide some perspective on how we determined that © i tudy is included in th rt Section 9.8)
the analysis further was of limited benefit. FHAFSINCUIRSHNUE Teporvisee SoLtoNSha):
Page 67 - the paragraph at the bottom of the page shatild ackgfiwle t the
e assumed seismic event represents a significant chall t al emergency
274 RES | 02.28.13 53 P personnel. This is likely a regional scale even quite conceivable that| Brian W, |Agreed, Additional discussion has been added. closed BC Review i
u local emergency resources would be unavai du ha g other issues of
public safety significance not involving t ucl lant.
Kewi P 68 - Table 12 - und f] th tating " fated 4
275 | Res | 022813 53 ein. | |Pape 65 - Table 12 -undar.offgie resoiNgs Wer thar stating | seesassoctated | dr L iéne closed BC Review 2
Coyne  [text0" simply state "(see Sa 5
Kdii Page 69 - discussii FP level alarms and seismic procedures was deleted,
276 RES | 02.28.13 5.3.1 - 'Why? This discussio ided a basis for some of the assumptions made for Brian W. |Text has been added back in. Closed BC Review -
Y diagnosi e angfesp time in the base SFPSS.
Kewvi It thus leading to a debatabl ted timeline” with “th
277 | Res | 022813 531 40 PepERE s ieacing Lo cr ey exagERrat Cmelne WIBEIRUS: | Bran W |dane closed BC Review -
Coyn lea potentially conservative timeline
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1 Affected SFPPS Ch. " " 4 Revi 'Col o
# Office | Received Ch:pter Mame |Comment it Disposition Reviewer Comp | us Y ew,:har::urrente Priority
Page 73 - top of page. The discussion regarding the 25 rem threshold in EPA 400- !
Kevin R-92-001 isn't guite accurate. The dose guideline applies for the full duration of
278 RES | D2.28.13 5.4 ¢ the accident, not on a per hour basis. Suggest rewording to note that it was Brian W. |text has been clarified, closed BC Review e
N assumed that workers would spend one hour in the maximally exposed location,
50 a dose rate of 25 rem/hour would trip this threshold,
Page 138 - see earlier comment on Chapter 3 regarding the assumption for the The amount of ground contamination is not expected to
Kevin straight line plume model. Please provide a clearer explanation of the impact of differ with this modeling approach, although where ground ;
279 RES 02.28.13 7.3.1 AIN Closed &
Coyne  |these straight-line plume madel under variable wind conditions and consider contamination occurs may be somewhat affected, In additjsf,” oo BE Raview
providing an illustrative figure. sx shows that MACCS2 agrees well with other codiss.
. W 4
TUNOErsTIng TN TEdTT S
difficulty | defending past EP
decisi de for SOARC,
SFPSS used the "as is” tools for the.ana is the same emslor_\s ma: .e il %
= 3 " " but | think it's important to at
assumption used in SOARCA. The focusg t t was on readily L
3 - Ieast highlight the following:
available methods and models § such as this one, we are not. i 5
i sition to explore thigissue Mirther bt rather use the past 13} the relatignshig of the
‘sI:uad'i:‘:s & A i B SFPSS seismic event to the
i : : one examined in SOARCA (ie.,
/ they based on th
Updated respofse i aSsumption regarding the affect of wgre . . = Al
_— % i 2o s seismic hazard and bin), and
Kevin Page 145 - Please provide a basis for availability of electricity and communications e sejsmiceve A addecgo section 2.1 The selsmic'event hasa {2) the limitations that exist
280 RES | 0D2.28.13 7.3.3 i & p_ ¥ CYE ¥ E .\" AIN.  [limited affect on gfEggenggresponse. The study assumed that the ¥ : Closed BC Review -
Coyne |20 miles from the site given the seismic event of this magnitude (0.7 g). b : . |for this assumption (at a
seismigevent #ould natsignificantly affect emergency response, This 4 B
ny - : . |minimum | think we need to
is Based ondin assessment in NUREG-1935 of the same site and seismic !
i R acknowledge that there is
eyent thét asstined the damage to local infrastructure is limited to 12
i i uncertainty pertaining
bridges, parthydue to the few large structures in the area. Also, the Lt 5
| g : T availability of offsite response
2 % of AC power is assumed to be limited to the EPZ due to
3 STk _ and the robustness of
sumption that the strength of the seismic event is from the 3 . r
- R R : : evacuation paths). I'm ok with
proximity of the seismic event to the site, rather than being a wider 5
i ct from a larger magnitude.” punting 1o SOARCA forthe
ra * purposes of the SFPSS, but we
should make it clear that
z L i & cipnil
I understand the team’s
difficulty | defending past EP
decisions made for SOARCA,
but | think it's important to at
least highlight the following:
(1) the relationship of the
SFPS5 seismic event to the
ined in SOARCA (ie.,
Page 147 -General comments on eva ‘s not clear how the oneexaminedin lie
5 - 2 a5 . were they based on the same
evacuation modeling has considered co pacts'on evacuation and W, 2
emergency planning infrastr tremely challenging seismic event, seismic hazard and bin), and
3 ! 2) the limitations that exist
Page 146 acknowledges tha orkidone for SOARCA was a "limited 2 _e e ID’.E St
Kevi ismic evaluation” but onl t dway infrastructure. It for this assumption (at a
281 RES | 02.28.13 733 el el DI? Y i bl el it = s AIN. [Updated response: Please see update in response to comment 280. minimum | think we need ta Closed BC Review =
Coyne  |would be helpful if thelrepo ate what was not evaluated in the 7
25 ey . . . : . acknowledge that there is
limited evaluation#nd mogspecigsily state assumptions that are being made uncertainty pertainin
relative to evacuat] . emergency responders are not diverted to higher o P B €
S ¥ % ~ . availability of offsite response
priority public safety es and can help direct/organize evacuation efforts
through affernatesfiean and the robustness of
i evacuation paths). I'm ok with
punting to SOARCA for the
purposes of the 5FPSS, but we
should make it clear that
we're looking at similar
scenarios and acknowledge
some of the critical
uncertainties.
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# | Office | Received Atincted Name |Comment Srees ch: Disposition Reviewer Commignts, /| - atus Rediew/Canentrarics Priority
Chapter Lead “ Phase
Vo
282 RES 02.2813 76 Kevin Page 1§0 for paragraph .lr.\al begins "l_iarly Falalitiesl" - I.Lh?nk you mean: "For all AN rhis s Eorredted Closed BC Review o
Coyne  |scenarios, no early fatalities are predicted to occur” (missing the word “no"}
283 RES | 02.28.13 8 é(:::‘l Human Reliability Analysis Chapter - needs a thorough technical editing James C. [The QTE and BC review comments have been incorporated Closed BC Review D
Page 170 - reword parenthetical *{as described in this report except for this
284 | RES | 02.28.13 8 Rewin  |chapter) tomake femorscloar [_e_g_, Fate-whieh Ehanfers ars ning. n?fn_arred 2= | James €. |The word within the parenthesis are removed. Closed BC Review -
Coyne  |note that Chapter 9 and Appendix B and C were also not part of the original
study...).
larifying Comments: Item
|285 - the statement “Because
of the limited resources
available to the HRA study,
Page 170 - Clarify what is meant by "Because of the limited resources available to the NRC staff could not
the HRA study, the NRC staff could not perform a detailed PRA for the analysis"? perform a detailed PRA for the
In reality, there was a fair amount of staff effort dedicated to the HRA portion of analysis” needs to be revised
the analysis. If what we are referring to is that we haven't looked at other PRA to clarify what the team is
W conside.ralions fi.e., s.\fslem re!i?bil'lties. ponable. eguiprnenl fragility, accessibili.t'.f Add 'see discussion in section roduction i preveri-the tr\.fir.lg to convey. Ata ) .
285 RES | 022813 E: Coyne constraints due to failure of stairways/doors/buildings) then we should be specific| James C, question. The HRA scopéldispflased in d ife secHon 834, minimum we need to make it Closed BC Review -
about what was not considered.. Recall that this was never intended to be a PRA o . 2 clear that HRA is only one of
study,. but we should be clear about what was left off the table. Additionally, we == the factors that goes inta
should highlight the impact on the confidence of having mitigation equipment ' determining the likelihood of
available (that is, the likelihood of success would decrease if these things were successful mitigation — other
taken into account and the HRA is merely establishing an upper bound). ~ cansiderations such as
equipment survivability also
need to be considered. These
limitations should be clearly
docymented — at least at a
Page 171 - Table 36 - Though in general | like the presentation, the placement of
the "4,5E-4" is very confusing. Recommend removing the 4.5E-2, replacing it with .
286 RES 02.28.13 81 Keuifi: | |0.8% tofcharatterizeitha guriafal ragion, rid explat .how this .pro.ba.bllit}r N ’ es C. figure is reworked to provide a clear communication. Closed BC Review ==
Coyne |calculated on Page 172, Also, the colors do not provide any discrimination ?
printed out in black and white/grayscale, so if the distinction between t -
and green cells is important, another means of identifying this should be .
Page 172 - The level of precision provided in the description of the cra the V" 4
Kevin SFP liner is ridiculous for this type of study (40 cracks, 101.6 i
287 RES | D2.28.13 212 Copne mm in width...). Recommend either making this descrip oo James C. [Reworded to not provide the calculation detail details. Closed BC Review -
Chapter 4 or simply say that the small leak results in agiin :
o .
= = " . o
288 RES | D2.28.13 8.1.2 Kean P.age 173 -Figure 3B I this the same as Figiirs 327.1f 58 James C. [The same picture for different purposes. It's better to keep as it is. Closed BC Review ==
Coyne  |Figure 98... .
289 RES | 02.28.13 81.2 Kevin. '(Page 174 -Please describe what s mea y Inting moritor” - thiz ot James C. [Added (i.e.. The nozzles of the SFP makeup}. Closed BC Review -
Coyne  |commonly used term. A /

O
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# Office | Received '::::::{d Mame |Comment SFPL:::h' Disposition Revlew,.:loa::urrenu Priority
basis for any expert
Yiudgment used. If expert
dgment was used, the
reasoning and basis for this
judgment should be provided
< _ . - The RBE building temperature (about 180 F) ation ‘an# Pk knuwled_g_e ofthe
Kevin Page 174 - Please provide a reference or technical basis for claiming that workers {L.e., about 50% of normal concentratio i environmental conditions —
2580 RES | 022813 812 can be effective up to a 50 percent steam molar concentration. What doe this James C. f = : A including temperature - Closed BC Review oz
Cayne s performance is not sensitive to specific stea pcentration is . F 3
correspond to as far as temperature/humidity? h S i Sl associated with this steam
discussed to justify the choose of 508 fCess criteria, A
mole fraction would have
been a necessary
consideration). For example,
what visibility level does 50%
maoles fraction correspond to
and how did the team
determine that the
“psychological impact of
situation uncertainty “of 50%
mole fraction was different
than 25%, 40%, or even 75%
mole fraction
Kevin Page 177 - What is the basis for even considering that the fire system would be €'suggested the fire system may survive the earthquake. The HRA
251 | RES | 022813 822 FoNTiE available? This is not typically a seismically qualified system and the 0.7g identifies the possible situations but not assess the probabilities of Closed BC Review o
earthguake is well above the design basis level. ituations.
Page 177 - What is the basis for assuming that staffing consideration‘a
§ a factor after the OSC is operational? Even a fully staffed OSC will not hay = . .
292 RES 02.28.13 822 :::::; unlimited resources, particularly when the seismic event will (@i James C. :::nr:;if‘i;:r;::n?scﬁlfffs\;lod:.s additional man power to mitigate plant Closed BC Review ==
result in a loss of AC power. It would be expected that 05
the [disposition} did not
address how the specific time
adjustment factors were
determined or provide
referances to the technical
basis. If this was based on
S, | [P 10 Ve 1 Yk 2ol hEEs lesatfar Lwhen ot sk e el “ergimoc arm e [tmaemendto e whit
293 RES | D2.28.13 83.24 TM is less than 1.07 e Time Margin adjustment factors James C. f = Closed BC Review a

Cayne

listed on the chart?,

interface” are reflected by the factors shown in Figure 102 is added to
the end of section 8.3.2.4.

cansiderations went into the
determination of the specific
adjustment factors. The
report should also better
explain the basis for allowing
credit for operator actions
when the time margin is less
than 1.0
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# | Office | Received '::::::‘: Name |Comment SFPL::'IC“' Disposition Reviewer Comp || ! atus Revlew,.:loa::urrente Priority
Il aligned with the
the scenarios
1 in the initial study —
. ) in my opinion, this is not the
(General - This section ends very abruptly and does not put the specific HEPs into ) 551 AFFREETo Wil b BoAVEY
Kevin an approprizte context. The detailed event tree is extremely difficult to read and A discussion is added in the end of section 8.3.2.4 to summan this information to the public
294 RES | 02.28.13 8 Coyie s fairly useless. Recommend that the HEPs be put into a format that links them James C. |results. This discussion also provides a table (Table 38) to 5 o Bt kAR Tha Closed BC Review e
mare directly to the scenarios of interest (perhaps a tabular format could the results, "
ace lish this?). reason for d?mg_ th_e HRA was
to help provide insights to the
likelihood of successful
mitigation — as noted above,
the HRA is anly part of the
answer, but we should bring
the section back to what the
b overall objective of this
i, portion of the study was.
General - Section needs technical editing and reorganization. Recommend that a l
section be added that describes the overall process the staff used in pulling
together this section. Should probably start with eh summary of prior studies, link
this to Table B4, highlight information that was not calculated in NUREG-1864, L . . "
. Kevin  |then go into why a MACCS reanalysis of NUREG-1864 was performed. The Iayoygt Appen:!r: tagntiiice Lty Also remaved t.echrm.:al -
295 RES | 02.28.13 | AppendixB ; SRR A : e : Drew B. 0 MACCS variables that were not needed for the discussion. Closed BC Review ==
Coyne  |information is all there, it's just hard to follow, This section is also written at a B A dix B ch 10
wvery technical level - for a report Intended to communicate with h general public, { W pperidis bis o Chapler 0]
there is a lot of jargon and reference to specific MACCS variable names (e.g
need to talk about MAXRS and OALLARM, but if you do, you'll need to desg /
'what they do and why they are important).
Page 262 - The statement: "In this study, staff limited its focus to offs
related consequences of accidental releases at commercial nu
namely the direct impacts due to offsite radiological ex
4 (e.g., economic or land use) impacts of protective me N to aVert offsite ap : 3 = = X
296 RES | 02.28.13 |Appendix B.1 é(::::! radiological expasure” is confusing. The term “safet as a very specific | Drew B, ::\::::j;ng:Jsd:oc:rogh;up:‘l;rf;}and includ platn language: fHote: Closed BC Review -
meaning for the NRC- recommend using a term like "gefated to public health and
safety” instead. Also, if the focus is on heal , why'dwe care about
economic land use considerations (excep apply to repulation].
Recommend rewrite to be a bit more e in what we're trying to say.
Page 264 - under "Changes rel erm and release” - Try to use
; Kevin  fanother term than "core” in irst§entence. Even if this is how Revised "core inventory" to “radiological inventory.” (Note: Appendix B .
2 RESL | S2:2Bds7]Anpanditec Coyne  |MACCS models it, it will con & since we are modeling the cask fuel Drew R, is now Chapter 10} ' ¢ ’ P Clozec G Rewiar -
3 9 4 ;
Kevin Page 254- Not sug ] re referring to when saying "Scenario 3.4 Removed reference to particular scenario, since the particular input
298 RES | D2.28.13 | Appendix B.3 Covne (high Density)". Recgaiend linking back to the earlier nomenclature (e.g., OCP | Drew B. |deck modified is not important to the discussion. (Note: Appendix B is Closed BC Review -
1, unmitigated, e A now Chapter 10)
299 RES | 02.28.13 | Appendix B ::::; Chec ing on tables {particularly Table B.3b) Drew B. |Reformatted Table B.3.b. (Note: Appendix B is now Chapter 10} Closed BC Review =
300 RES 02.2813 | Appendix C Kevin ¥ o_uld not hle Iimited.m just cask drop, sjnfwe it represents all SFP Brian W. |fixed. clisad BC Review o
Coyne & it as the "annual risk of spent fuel pool” only,
The methods of analysis were very different and sometimes
simplifications and/or bounding assumptions were used in different
01 AES 02.28.13 Appendix - why the difference in risk drivers for welded closures and bolted Brian W. f:::i::.rhe two stuidies; malking them very difficult:ta directy, ) BC Review -
C.7.1 gl closures Since there is a difference, the report should explain why.

Added text referring to different methods of analysis and different
4
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302

RES

022813

Sean
Peters

Series of tech editing comments were provided for Chapter 8 in hard copy form.
Hard copy was provided to James Chang for review,

James C.

Changes are made as suggested by the reviewer

BC Review

303

MMSS

03.05.13

ES

Meraj
Rahimi

{pg. v} "A boiling water reactor plant was chosen for this analysis, in part because
these types of reactors often prompt more interest from ext keholders
owing to the fact that the Mark | and Mark || designs have spent fuel pools that
are elevated relative to ground level.” Delete the stament regarding the selection
of BWR because of stakeholder interest. The technical reasons are more factual
and appropriate for such a official document as opposed to perception ar
reactionary reasons.

Brian W.

This is statement of fact in light of the Fukushima accident. The
technical justifications are also pr d in the same paragraph

Closed

BC Review

304

NMSS

03.05.13

Appendix B

Meraj
Rahimi

One of the improtant data point to be used for dry storage study are the damages
experienced by the North Anna NUHOMS dry storage system after the summer of
2012 earthquake which exceeded the system design-basis s
appendix should not be bounded by the previous dry cask studies which consider
only the cask drop.

mic value. This

Drew B.

Spoke to commenter - agreed that this is a consid
forward with Tier 3 evaluation, but does not need te
discussed in Appendix B. y

Closed

BC Review

305

NMS5

03.05.13

Appendix C

Meraj
Rahimi

There are no numerical values for the pr
proposed in this appendic. It should be stated clearly at the very beginning that
there are no values developed for this proposed method.

and ¢ \ces par

Brian W,

The title of the Appendix has begh”
is a qualitative analysis.

Closed

BC Review

308

NMSS

03.05.13

Meraj
Rahimi

(Pg. 59} "Given the estimated width, leng
and their number, it is still neces:
tears. Estimation of this flow rate uses the following as
can be estimated using an eguation similarto t
concrete cracks and {2) the friction factor for tt
the basis of test re

n and depth for each localized liner tear
y to estimate the le

ough these
ptions (1) the tlow rate
used for flow through the

t equation can be calculated on
5 for leakage rates through cracks in pipes. These
alidated at this time. Therefore, considerable uncertainty

exists for the resulting leakage rate a3

assumptions are n
te.”

This seems to say the cracks in the SFP caused by the seismic event were not

o7

NSIR

03.05.13

Executive
Summary

Bob Kahler

y technieal and

guage summary of
. From

iry is optional. This

tates the purpose of a report,

odology used, (3)' includes a

General Comment: The executive summary of the rep
detailed. Meed to re-write to be concise and provide's
report clearly stating the reports conclusions and recor

recommendations.

ilfal size of the cracks was calculated based
e discussion here refers to the flow rates

Closed

BC Review

Don A

See response to comment #349.

Closed

BC Review

308

NSIR

03.05.13

Executive
Summary

Bob Kahler
B

should be removed since the licensee information does NOT

orates the assumpiton made in the study,

Don A

Text has been madified, Now reads

"The site characterization attributes {seismic response, decay heat,
radionuclide inventory, etc.} have been based on readily available
information that primarily stemmed from sources such as the NUREG-
1150 study, seismic information developed by the United States
Geological Survey (USGS), the post 9/11 security assessments, and
infarmation provided by the licensee.”

Closed

BC Review
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Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, Comment Dispositi Priorit
ce v Chapter ame men it sposition Phacs ¥
Pg vii, 9. "In general, SFPs have a larger proportion of longer-lived radionuclides,
relative to reactors, which are less likely to cause the significant doses required
T for acute health effects”
305 | msIR | 03.05.13 Simima Bab Kahler AIN.  [See response to comment #236. Closed BC Review A
g Cs in the quantities available can deliver life threatening doses. It may be more
correct to identify that a slowly developing accident and evacuation prevents
early fatalities. This reasoning should be expanded upon in item 9.
Latent fataliti I directly quati
Exscut] General Comment: The use of "latent cancer fatalities” needs to be defined in Wh?ln canceer r;haelr :se:re o :nger "E: l\;qu - P
310 NSIR | 03.05.13 et Bob Kahler {executive summary to give reader perspective. Serious consideration should be Don A £ e 1 el B aRe _a s A i Closed BC Review =
Summary et i sother term to descibe the ok tonseasmes latent cancer fatalities, latent cancer fata Equence
B B q 2 of interast as documented in the safety g
Pg. vii, 13, Specific values were provided for land cc and displaced
E ti individuals for high density loadi o ful mitigation. Yet, "other "
311 | nsiR | 03.05.13 | EXeUVE I pgp Kanter | OMVidu2ls for high density loading and unsuccessful mitigation. Yet, ather |y fsee response to commen Closed BC Review =
Summary scenarios are predicted to have "considerably less” impact. Either provide specific
wvalues for each situation or omit for both and give g for both si
312 nsir | 03.05.13 Executive Bob Kahler Pg: v.iii, 15, Teo detailed. Only first sem_.ern:e is needed for executive summary. Hossein |We a.g(ee with thpfe and the executive summary is being Closed BC Review -
Summary This is true for most numbered conclusions. E. rewritien
General Comment: Numbered items have a mix of both general statements on
assumptions and conclusions. However, some contain recommendations as well.
E ti Th der i ired t ke If what il H i
313 | NSIR | 030513 | COUNYE L pop gahler| - Racer s requiredio make a s O ORI EL 150 Assumptian; OSs€in 1o€e response to comment #351. Closed BC Review -
Summary conclusion or rec 1. It is rec that the executive summary
be re-written to have a separate section for assumptions, conclusions and
recommendations as found in the report.
Pg 5. Section 1.3, Top paragraph. Report identifies that the "P 3y
viewed to be atypical.” The report further states that th ple
is @ 1x8 pattern and then states that the "reference” ilar to The reference plant was modeled after PBAPS so saying they are
PBAPS. Since the report results would indicate that 1 significantly similar is accurate. However, the reviewer is correct that
significantly different conclusions, it is misleading ta st at the reference plant the one significant difference (1x8 vs. 1xd pattern) produced
314 nsik | 03.05.13 Intro and Bob Kahler is signific.antly. similar to P.&APS. On the conty ntly t?issimilar ?m.j Brian W. significantly different results. A sentence has been added pointing this cloeed BC Review 2
Background 'would align with the previous statement . This contradiction out.

in statements needs to be rectified. al comment that needs to be
addressed in various locations in the r

similar to the reference plant. Okl
load configurations needs to &

atypical.

"In some situations, the 1«8 pattern is predicted to have a significant
effect on the amount of radiation released (Section 9.2)."
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# Office | Received '::::::‘: Mame |Comment SFPL::'IC“' Disposition Reviewer Co atus Revlew,.:loa::urrente Priority
SImilar to comments #23, 28, florDispositionBalance
comments.
Reasonable assurance does not imply zero risk. The offsite response
assumptions in this study are specific to the challenging initiating event
being considered: a large, beyond-design-basis seismic event, Even
assurming this challenging event occurs, the study only predicts releasi
in a small subset of sequences. Given this, the assumptions are not
viewed to be incompatible with a reasonable assurance findingfw
we can specifically state in the report, if that would be help
Pg.6, Seciotn 1.5, The report identifies that the majority of the risk from a seismic
event is due to the inability of the operator to inject water into the pool for an As previously discussed, given the effect the large seismic plen
extended period of time (e.g., days). However, this is based upon a research expected to have on local infrastructure, and thegossibfity of 2 =
assumption and not a direct result of the seismic event. As such, NSIR provides concurrent reactor event, the authors consider 48 hglirs ta be
the general comment that the research assumption of inability of mitigation reasonable. Mote that this assumption o affees the pesultgif ansite
Intro and efforts to commence for 48 hours is not based upon current Emergency mitigation is unsuccessful. Also note tha w derate | inOCPs 1, Closed with
SL| | NGB | 50513 Background SobiKakler Prepared program c which would assume that mitigation efforts Blan 2, and 3, fuel is uncovered within & hour: releasas within 17 hours Ques. BE iR -
commence significantly sooner rendering offsite release consequences moat, This s0 mitigation would need to occurmmiscSooner thas 48 hours in order
ach led, of EP ¢ needs to be clearly stated early in the to prevent releases, J :
document and continuously throughout. If licensees presented onsite and offsite gl
coordinated emergency response plans with the response assumptions used in Ta address similar concern have bee :' aised, Section 5.3 has been
this report, a reasonable assurance finding would definitely be in question. changed to emphasi arrive within 24 hours and
mitigation will b s (truncation still occurs at 48 hours
or 72 hours). § &f the discussion regarding offsite
response by NR in the SOARCA report is now repeated in
this study,
If MSIR gaflild refer the team to the approved Peach Bottom offsite
caprgfhated emergency response plan, the team could review the
#he.of the = Jmmitments in terms of the events that these
{ mitrriEnts apply to. Clearly if the reference plant has committed to
_ a Ceptain response capability for the specific tvoe of seismic event
_v Understanding that we have some disagreement in this area there is
) ’ b fadv an lon about onsite 1, and another about
Major Major Assumptions should include the mitigation time is not indicative of; runcation times "Radionuclide releases occur only if the fuel has Closed with
316 | NSIR | 03.05.13 * Bob Kahler |EP environment. This would need to be expanded and NSIR/DPR/DDEP c3 an W. |become uncovered by 48 hours.." BC Review =5
Assumptions < ¥ X Ques.
with wording. . ‘P
Maybe we could add wording to this assumption to make it clear that
offsite mitigation has not been specifically analyzed?
Under "Liner Strains and Small Leakage Rates”, agraph, "Maximum
effective membrane liner strains from s . tigns at the floor-walls
junction are on the order of 0,037 (3 i ’
2nd paragraph,"On the basis of th ilure criteria, this study
assumed a somewhat conservative W [iner failure strain from
the point of view of leakage characterize the leakage rate Mote;
for a damage state with s te. Specifically, a liner strain This comment is the same as comments #7 (IOWG review) and #355
317 | NSIR | 03.05.13 | 4(Pg58) |Bob Kahler (at failure of 0.10 (10 pe! med..." This comment was Jose P. [from the division directors review. Closed BC Review 2

praviously sent and thie re: 3, "The study calculated the strains
caused by the eartiquakg i8}. The reviewer is citing a sentence
that refers to strélf capdeity." BC comment: clarity needs to be provided in
report as to the diffesnces in the types of strains and the
reasons/justificatj e assumption which appears to be extremely
consend@tive yith respectto the design.

Please see response to comment #355.
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318

NSIR

03.05.13

4 (Pg 59)

Bob Kahler

Under “Liner Strains and Small Leakage Rates”, “Given the estimated
width, length and depth for each localized liner tear and their number, it is
still r VA te the leak rate through these tears. Estimation
of this flow rate uses the following assumptions (1) the flow rate can be
estimated using an equation similar to that used for flow through the
concrete cracks and (2) the friction factor for that equation can be
calculated on the basis of test results for leakage rates through cracks in

pipes. These assumptions are not validated at this time. Therefore,
considerable uncertainty exists for the resulting leakage rate estimate.”
This comment was previously provided and the response given was: "The
assumptions referred to by the reviewer relate to the leakage rate given the
estimated cracks in the liner. The initiation of cracks was calculated
separately based on the strain demands and capacities." BC Comment:
Response does not address comment as to why non-validated leakage
rates were assumed. If the leakage rate has considerable uncertainty, the
variability in the leakage rate should be stated and the assumed leakage
rate needs to be justified as to why it was chosen given the considerable
uncertainty. More clarity needs to be provided on the basis for the assumed
leakage rate,

Note:
This comment is the same as comments #8 [IOWG review)
Jose P [from the division directors review.

Please see response to comment #3586

Closed

BC Review

318

NSIR

03.05.13

4 (Pg62)

Bob Kahler

"Damage to the Reactor Building and Other Relevant SSCs" Praviously
provided comment. Response did not address why the HRA assumed
containment failure when the SFPSS did not. The two studies should
reflect the same assumptions such that mitigation efforts can be aligned
between the studies. As itis, the two studies have significantly differant
mitigation efforts for different reasons. How can a determination be made
as lo how the two studies support one another with these differences? This
is a fundamental question that needs to be answered/clarified within the
report,

Note:
This comment
lose P |from the division g

5 gomments #9 (IOWG review) and #357
iew.

ponse to comment #357

Closed

BC Review

320

NSIR

03.05.13

Chapter 2

Bob Kahler

‘I“, graph, Doses are d at great distance, e.q., 500 mile:
health effects for small doses at such distance are specualtive. As 3
there is no value added to the report for this highly speculative resl
considering its regulatory purposes. If not removed, then it is
recommended that such health effects not be summed but rather
segmented into appropriate categories and considered ratel

See response to comment §358

Closed

BC Review

i

NSIR

03.05.13

Executive
Summary

Bob Kahler

5 €. "Dose to the

a hypothetical projection, to
yisMireng. In general, would like
her than LCF or LC as the connection
| for regulatary purposes,

Pg vii, 10, "latent cancer fatalities” is ina)
public” would be appropriate but the
state that cancer fatalities will happen
to emphazise "public dose” o
of low dose to LCF is speculatil

See response to comment #237. Regarding the second portion of the
comment, LCFs have been removed as a quantitative metric and

AJN,  |instead, more emphasis is now put on societal dase; however LCFs are
still discussed in broad terms, which consistent with the qualitative
safety goals. Please see comment #341,

closed

BC Review




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, Comment Dispositi Priorit
ce ive Chapter ame men it sposition Phacs ¥
| have provided the original ¢ (below) as previously sut | with the has been done, but
diposition/response. The "revi " provides additional BC comment : e summing of small
P i Vs, i f g Lt i Individual LCF risk has been separated into appropriate categori &
on the issue to be considered / dispositioned. Total " 2 goses to large numbers of
: . i m reported as a range based on dose truncation levels, the sal 3
health effect estimates are not a function of distance, and have no distance R : e pecple and reporting
z ! : : 5 S was done in SOARCA. This SOARCA technique is preferred
truncation. See Section 7.2.3 for more information on this assumption.” We take 5 - {zccumulated health effects Closed with -
322 | NSIR | 03.05.13 2 (Pg25) |Bob Kahler . X . = A R : AIM. |provides a range of results (that can be compared to the qug : ; BC Review o
exception to this technique. It inappropriately maximizes hypothetical heaith abjecti for inst ) s while using he LNT model. At Ques.
conseqguences by assuming an effect of very small doses on large numbers of S SRS AR the least, the NCRP technique
people. Truncating at 3 set distance as was done in SOARCA was directed by EDO. sy i it Hiss should be used. IT would be
What decision process was used to return to this method of consequence it S preferable to use the
estimation? This issue has been repeatedly raised by the NSIR staff to no effect. techniques of SOARCA and not
report specultive dose and
health effects beyond the area
of regulatory interest ta NRC,
i.e., 50 miles. Additionally, the
reporting of summed health
effects, i.e., LCF is not as
useful a metric as individual
The basis for stating that no
cantaminated food will be
consumed simply comes from
the knowledge of public and
civil authority reaction to
actual and hypothetical
radiological incidents. In
repeated exercises public
officials have decided to
b the document to say: ""While the SFPSS MACCS2 calculations T
o include the food pathway, the MACCS2 code does not currently ONFISMIN:A-IRERAILEDOP:
o ) A = rather than parse
represent these consequences in the individual LCF risk results, i .
cantamination levels, Public
1 reaction to contaminated food
The food/water pathway cannot be turned off without rewriting the T 4
BC Comment: | am providing this comment to give the answerdc code when land © ination or ic cor are needed. aw:uhi: s:\ren?emzrtn:l an
question. Please reconsider original comment with this additionali However, the issue of food interdiction is similar to land interdiction, Ve : tg d with th ¥ Closed with
323 | NSIR | 03.05.13 |Section 7.3.2 | Bob Kahler |"after reading this | can not determine whether contami din AIM. [There is some level that we consider adequately safe, and some level :;::I;iia::; are:would B Ques BC Review -
consequence data or not... it should not be, no one i inated below that exposures occur. The current food interdiction level is hewed. Therei .
food in the US after this accident." based on the PAG farmability criteria. | too have reservations on this te:c:::al-doc:r:e:tm
PAG level, as | understand the applicable PAG are those by the FDA, not S A —
EPA. However, | am not inclined to change the food interdiction level _es. e e PO
e 2 T is just the nature of current
from authoritative sources for protective actions, based on a hope that A A
: society as alternative food
no affected food/water will be consumed. Could you help us e
understand your technical basis for any affected food being consumed, ilable: It can not b 4 id
which is effectively saying the food interdiction level is 0 mrem?” - N : O
the "no contaminated food
would be consumed” as very
low levels of radioactivty
currently exist in food
currently, but the point is that
ne significant amount of
contaminated feod would be
G 1. Pursuit of dose
figant numbers of latent cancer fatalities are predicted... Use of the
dicted" would convey that the results are real and could be tabulated in
8 when the discernability from other cancer causes is not detectable.
E ti Iy, th i " Il fracti d t fataliti .
324 NSIR | 03.05.13 T Bob s "e new_wcr RS (.ac. sk Cf)mpare 4 AN s AIN See response to comment #361 closed BC Review -
Summary causes" provides the reader that it is not included in the number of

cancer fatalities and is a separate fraction unto itself. It should be reworded to
dentify that this would be a "small fraction of all cancer fatalities from all causes,”
Additional clarity should be provided on what that fraction Is, If known.
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The effect of EP on latent cancer fatality risk is minor as compared to
; i long term protective actions. Due to time limitation, this comment may
Add an item 3 for why the latent fatal k is low because: 3. of th i :
325 | NSIR | 03.0513 Pg 162 Bob Kahler Byt T ,v e canc.e.r a, ity risk ks Jow because; 3. oL the AIN.  |be more fully addressed during the division director review, closed BC Review 0
Y prep o mitigation efforts,
See response to comment #362
Kewvi ‘es, but with th f havi itigati i t and 2
326 RES | 03.12.13 General bl is @ dual units event or a reactor event within the scope? James C. es. .u w! g R - A Closed BC Review a
Coyne sufficient staff .
{Executive summary — Conclusion 10) The conclusion that there are no offsite
fatalities is i ially gi h R 7: L
early. .ata ities is |WporFant especially given that NI.J EG.:I. 38 reported _!92 early While -1738 had scenarios with na early fatalitiesf
fatalities for one situation. It may be helpful to point this out and explain that the - H 7 -
And arvent stuidv & som ti ontained i Jier studies. If not fact that -1738 sometimes predicted EF while we dolno
327 | wep | 022813 £5 [ Oy S O as Vol SOT A NEw ) SRR Setes: T AIN. |This comparison is now made in both sectigh7 results/And the closed BC Review =2
Imboden |here then something could be stated under Conclusion 17, which states the : L : :
r : 2 section 10 comparison to previous studis mmary has
results of the current study and past SFP risk estimates are similar for most E E r
% L B significantly changed, and will likely highlig when final.
consequences — although the statement uses 'most’ and therefore is accurate it i
seems to downplay this very large difference in early fatalities
(page 1) second paragraph. This paragraph seems to overlook the role of the U.5.
closed nuclear fuel cycle and reprocessing in the design of early plants in the i
And: Understood. Bt tio d 7
328 | WCD | D2.28.13 Pe.1 Imbodtan 1960s. The continued storage of fuel after reprocessing was suspended in the Brian W. l:t:me:'se::nsive ; ¥ - Ine'rean 2ol closed BC Review -
U5, in 1977 led to the expansion of onsite fuel storage. The 1982 Nuclear Waste e b i bl
Policy Act provided an alternative disposal path for spent fuel.
(page 2) — Under, "This study does not explicitly address_..” Second bullet. Please I
A clarify the comment that discharging large amounts of fuel would require a kisystems would have to be amended to include higher
329 | WCD | 02.2813 P2 Irnbodin rulemaking. The Commission could require by Order the discharge of older fuel Brian W. 3 Rulemaking would be required to list these amendments in Closed BC Review o
into already-approved casks. Other than codifying this Order, what rule is CER 72.214,
required to discharge cooled fuel? |
In reality the situation is far more complicated since SFP releases may
{page 2) = Under, “This study does not explicitly address...” Thirdbulley” Allfuel notbe possbicis few monlths nto decommlssnomngl wﬁen e fuelian
s 3 4 be air cooled. However, since the statement doesn't discuss these
Anct fysthe remayed fron the ool eventially diang pla 5 complications the commenter is correct that total risk doesn't
330 | wcp | 02.2813 Pg.2 ¥ Expedited transfer does not change the amount of fyglthat e transferred, | Brian W, P + Closed BC Review =
Imboden R i - {necessarily) change.
and involves the same number of cask lifts as "norma " Clarify how
; P ; : i
expedited fransferaliers the sk or callsing darageg L ! Ta make the statement factually correct, "risk” has been changed to
“frequency.”
{page 11) - Parenth I ph ‘#emergency preparedness for decommissioning
reactors).” Considér changing e, exemption requests from NRC
Andy  |requirements for o ency prepared for dec ioning reactors)” | .
331 | wWCD | 02.28.13 Pg.11 B W. |Added the "e.g...." text. Closed -
& Imboden |or include the other congifferations in NUREG-1738, *{exemption requests from el ERRE R e 9= BC Reviaw
MRC re: ments far, emergency preparedness, financial protection and
safey r des missioning reactors).”
Saction s e (5e - Table 3} The tabular format for the major assumptions was very
332 | wWcD | 02.28.13 :;bIZHS P b ul Ahd provided a lot of important information in a very efficient and Brian W. |Comment received Closed BC Review -

Ve manner.
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333

WeD

02.28.13

Pg.160

Andy
Imboden

(page 160) It is pointed out under early fatalities that this is consistent with
NUREG-1935, however, this is not consistent with NUREG-1738 which reported

a brief basis for the difference (e.g., overly conservative ruthenium release in
NUREG-1738 is a potential cause, and late evacuation assumed for this case),

193 early fatalities in Table 3.7-1 = it would be useful to point this out and provide | AJ N,

section 7.

Comparisons to NUREG-1738 and NUREG-1353 have been added to

Review/Concurrence
Phase

Priority

334

WwCD

02.2813

Pgl158-16%

Andy
Imboden

(Pages 159-169) — Tables 32 through 35. Please clarify which results are
“conditional consequences” and which are not. Table 32 uses the phrase
“Conditional** Consequences (Release-Frequency Averaged)” as a column
heading. Please explain what is meant by “release-frequency averaged” or

frequency-weighted” in the top-level heading, but a footnote (*} indicates that
some results are frequency-averaged. Please clarify. Additionally, an example of
the confusing nature of some of the tables examine the two subheadings in Table
35 — one subheading is “Conditional Consequences” and provides a perspective
how the successful deployment of equipment could reduce the consequences,

h , the subheading below this is "C " and this gives the
reduction factor for frequency weighted consequences which provides a
perspective on the significance of how the likelihood is affected or some it seems
that is the purpose to contrast this with the “conditional consequences * but with
a title of “consequences” it is confusing — it would be helpful to at change the
“consequences” subheading to “Release Frequency-Weighted Consequences”
that would provide a clearer contrast with the other subheading of “Conditional
Consequences”

remove it from the table. Similarly, Table 33 indicates that all results are “release

AJN.  |Tables have been updated to addresgfhi

Closed

BC Review

Closed

BC Review

335

WCD

02.28.13

Andy
Imboden

{Figures 94, 95, and 96) — All 3 figures include a footnote that the values are
“frequency-weighted” but the title indicates that values are conditional on a
release occurring. The results presented are conditional values. Please clarifys

336

WCD

02.28.13

Pg.263

Andy
Imboden

(Page 263 - Appendix B) Middie of the page: "It provides estimatesaf;
risk for one cask in terms of individual probability of a prompt fatality
km (1 mile) and a latent cancer fatality within 16 km (10 mile the si
a quick read one might get the impression that the dry cask ri: !
fatalities, however, there are no prompt fatalities it is
suggested re-wording to remove this potential soure {
prompt fatalities is:

It provides estimates of the annual risk for one cask in tgfms.of individual
probability of -a-prompi-fatality-within-1. lejnd a [3tent cancer fatality
within 16 km {10 miles) of the site and hat there are no prompt
fatalities.”

on regarding

337

WCD

02.28.13

Pg.271

Andy
Imboden

uvated or remaved.

Se 7 has been modified and reorganized. Tables have been

Closed

BC Review

Drew B. |Made suggested revision. (Note: Appendix B is now Chapter 10}

Closed

BC Review

(Page 271 — Appendix B) 2
but rather represent u
the study.” It may be ate
more descriptive 5t8 7 iat they represent (e.g., difficult to know the

[ “ranges are usually not bounding,
lect input parameters, depending on

Drew B. |Made suggested revision. (Note: Appendix B is now Chapter 10}

Closed

BC Review

338

WCD

02.28.13

Pg.167

w 87). Table 34 is not cited in the text before it appears. Itis first cited on
#‘ age.

ctiog 8 seemed to have a large number of acranyms — might want to think of
reducing the number to improve readability especially for some of the less
jcommon acranyms.

J =4
A before the table appears.

Text and table locations are moved to have the discussion of the table

Closed

BC Review




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

1 Affected SFPPS Ch. . o Revi Co .
# Office | Received Ch:pter Mame |Comment it Disposition Reviewer Co Y ew,:har::urrente Priority
‘We agree that some level of comparison is appropriate. Section 7 has
been rewritten, and now includes the statement, which will also be
integrated into Section 11:
The results of this study in Section 11 and in other sections need to be put into ‘When the release frequency is considered, the latent cancer fatality
context by comparison of the results against some standard such as the risks from the events analyzed in this study are very small, in the 1E-126
Quantitative Health Objectives or Qualitative Safety Goals similar to the to 2E-11 per year range, when using an LNT dose response model. Fop
Mark  |comparison to the QHOs of NUREG-1738 results discussed on page 13. Some may perspective, the Commission’s safety goal policy related to the cancer s
339 | NMS5 | 03.28.13 11 AIN = Closed v
Lombard |argue that is comparing apples to oranges but the Q5Gs are based on risk to the fatality quantitative health abjective (QHO) represents a 2E-Gipe O DiGsr. Concurrence
general public of nuclear power versus other societal risks. This would give the objective for an average individual within 10 miles of the ny
public understandable measures to compare the results against as opposed to site (NRC, 1983). While the results of this study are scenar
results without any context. beyand design-basis seismic event) and related to a sms!e g
pool, staff concludes that since these risks are seq
magnitude below the QHO, it is unlikely th auid
contribute significantly to a risk that woul . ission’s
safety goal policy (NRC, 1986).
SRM dated July 16, 2012, documented the ACRS comment to ensure that d
f ; i . The approach for responding taé 8in near term
consequences associated with expedited loading, transfer, and long-term storage insights in Appendices B and dld PSS nroject timeframe. This
need to be considered. While Enclosure 1 to the draft SFPSS indicates those areas i € .pp s f p :
7 L risk comparison template arm the Tier 3 warking
have been included, the assessment in Appendix B compares consequence results
5 2 group considering Expedlt ent fuel. The Tier 3 plan
Mark  |to NUREG-1864, which does not include assessment of the consequences of < i 3 ;i
340 | NMS5 | D3.28.13 General : _ 5 Brian W. |includes 3 phas & this study to determine whether a Closed DivDir Concurrence ==
Lombard [expedited transfer to dry casks. Appendix C also does not address expedited : x
. significant safs uhd be achieved by expedited transfer
transfer in the current context of the term to move all but the newest fuel out of o s i ory analysis, More detailed treatment of
P .
the pool. This fact is pointed out in the SFPSS on Page 4, that the study does not P o
: i ¥ g & o 3 these |ssues ma d as part of subsequent phases of the Tier
address certain considerations, including expedited discharge of fuel from the
t fuel transfer, as necessary.
poal to dry storage,
ded land contamination to provide inputs to a regulatory
paragraph has been added to the introduction to describe
dy’s relationship to the Tier 3 activities and how the study will be
in the current regulatory process. Other analyses did evaluate land
Mark tamination, including some directly {e.g., NUREG/CR-6451, NUREG-
341 | NMSS | D3.28.13 7 Canbard ‘Why was land contamination included on the study? 4982). Land contamination is already part of NRC's current regulatory Closed DivDir Concurrence -
framewaork including being used as input in SAMA/SAMDA analyses and
is an input to regulatory/back fit analyses as part of the cost benefit
analysis. Chapter 7 was revised to distinguish the safety-related
individual health effects measures from other measures that are inputs
to the cost-benefit analysis for the regulatory analysis.
This scope of this study does not include making recommendations for
further study. NRR will determine whether further analyses are needed
to make any regulatory determinations within NRC's current regulatary
framework. A paragraph has been added to the introduction to describe
the study’s relationship to the Tier 3 activities and how the study will be
used in the regulatory process. The following statement has been
1 ’ - added to the introduction and results sections of the report:
Mark hether futs tud ded
342 | NM5S | 03.28.13 11 B i s ? bl ur? e nenen Brian W. [Other aspects of SFP risk that have not been informed by this or past Closed DivDir Concurrence o
Lombard tail or point to the Tier 3 effort. 3 3 7
studies, may be addressed by future studies, such as the site Level 3
pr ilistic risk {PRA), as docu d in SECY-11-0089,
“Options far Proceeding with Future Level 3 Probabilistic Risk
Assessment Activities,” dated July 7, 2011, and the associated staff
reguirements memaorandum; or will be addressed through other inputs
to the regulatory decision-making process, as needed.
Appendix B addresses part of the SRM (dated July 16, 2012} to compare
the results of the SFPSS with past studies and consider cansequences
associated with loading, transfer, and long-term storage. Appendix B
Bh the first tabl luded on P B-37 It ol t includ And Srign
343 [ NMSS | 03.2813 | Appendix B xBw ¥ ixthe firsttablejncluded on Page nes not include.any 4 Erew provides a comparison of SFPSS results to previous spent fuel pool Closed DivDir Concurrence a

studies and updated analyses from NUREG-1864 Dry Storage Pilot PRA.
Staff will revise the introduction to Appendix B to make this clear.
(Note: Appendix B is now Chapter 10)




Compiled Comments on Frozen SFPSS Documents
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1 Affected SFPPS Ch. . o Revi Co .
# Office | Received Ch:pter Mame |Comment it Disposition Reviewer Co Y ew,:har::urrente Priority
344 | nmss | 032813 : Mark  |Page 17-is the referen_ce toa "‘NAC?“ study_a reference to an “NAS” study? i NAS has peen ad.ded to the list of acronyms. NAC is the name of a DI Corciranes i
Lombard [Whatever the answer is should be in the list of acronyms corparation and is not generally spelled out,
Mark Hi i sy
345 | NMS5| 03.28.13 11 Lom‘::l;ld Page 230, item 5, third sentence-should read “...the use of the 1x4 pattern..” osEsem This will be corrected. Closed DivDir Concurrence -
Mark  |Page 230, item 6, second paragraph, first sentence-"...required by the NRC X =
346 | NMSS | 03.28.13 11 B W. |Ch d ted by th Closed -
Lombard |Order...” and second sentence *.._have changed the mitigation mode...” Lo Bt S Sl A e o e DIWCIT Cancurence
" " . " See response to comment 340 and 343. Revision to Appendix
-the first fi 3. = 2 S 0 S
347 | NMSS | 03.28.13 | Appendix B Mar. | [Appetdi B e rst. W sEnteices i Section B33 stiouldbe movedp fothe Anduag introduction should make clearer the organization of the Apg Closed DivDir Concurrence =
Lombard |front of this appendix. B. e ]
{Mote: Appendix B is now Chapter 10)
" Mark ; ; I Andrew | _ -
348 | mmMss | 03.28.13 | Appendix B Lo bt Table B.6-be cansistent with use of “e” or “E 8 Fixed. (Note: Appendix B is now Chapter 10} Closed DivDir Concurrence D
General Comment: It is acknowledged that the executive summary is not included
in the Division Director review and is undergoing a major revision based on prior
Executive Mark comments. C: providecare | o from the BCleve| review tomnsune Hossein |We agree with the revie ecu tive summary is bein
349 | NSIR | 03.29.13 &g h rd that they are dispositioned as a Division Director comment. The previous executive £ r rift 1y 5 Closed DivDir Concurrence 2
Ly L summary of the repart was highly technical and detailed. The revised executive > SRR
summary should be concise and provide a plain language summary of the report
clearly stating the reports conclusions and recommendations.
It is acknowledged that the executive summary is not included in the Division
Director review and is undergoing a major revision based on prior comments.
Executive Mark Specific values were previously provided for land contamination and displaced "
350 | NSIR | 03.29.13 i ey individuals for high density loading and unsuccessful mitigation. Yet, "other ” conclusion has been expanded to included mitigated results, Closed DivDir Concurrence 7
i BB |, cenarios are predicted to have "considerably less” impact. In revising the @
executive summary, either provide specific values for each situation or o
bath and give generalities for both situations,
General Comment: It is acknowledged that the executi (mmary is not included
in the Division Director review and is unde; ion based on prior
comments. Comments provided are re;
7 MNumbered items presented had a mi | statements on assumptions : a - o 4 .
Execut Mark i H W ith th d th 1 b oy
351 | NSIR | 03.29.13 bl A and conclusions. However, some conta ons as well, The reader is Sl e a_gree e SRR AnC R e smman =2 Closed DivDir Concurrence -
summary | Thaggard - E. rewritten,

forced to make his/her own d
or recommendation. Itis re
have a separate section for

found in the report. j

hat is an assumption, conclusion
e re-written executive summary
conclusions and recommendations as




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# Office | Received Name |Comment Disposition Priorit
Chapter Lead it Phase ¥
Comments provided are repeated from the BC level review. Pg 7. Section 1.3.
The report identifies that the "PBAPS situation was viewed to be atypical." The Please see the response to comment 314, Similarities refer to plant-
report further states that the only significant example is a 1x8 pattern and then specific design that includes the S5FP data needed for accident i
states that the "reference" plant is significantly similar to PBAPS. Since the report progression (e.g., pool volume, number of racks and assemblies in the
results would indicate that the load patterns yield significantly different pool, decay heat and fission product inventories). As the revigive
Intro and Mark conclusions, it is misleading to state that the reference plant is significantly similar | Hossein |correctly peints out, the only significant deviation is the use D PO
352 | NSIR | 03.29.13 3 S . : i s e B Closed DivDir Concurrence =
Background | Thaggard |to PBAPS. On the contrary, it is significantly dissimilar and would align with the E. pattern for the base case calculations with additional sensit
previous statement that PBAPS is atypical. This contradiction in statements should calculations for 1x8 that is more representative of PBAPS.
be addressed. This is a general comment that needs to be addressed in various clear in the report on numerous occasions, 1n ad
lecations in the report that attempts to state that PBAPS is similar to the objective of the present study was comparl’ here
reference plant. Otherwise, data from all nationwide sites on fuel load the report assumes a stylized configurationff
configurations needs to be ascertain to substantiate claim that PBAPS is atypical.
T —m T T T O T T Ty
not call into guestion a fin fe assurance. Mitigation
times for the study, based on those assumed in SOARCA
and informed by'F h an 5.3 has been revised to include a
mare detailed d ‘Bmergency measures in place in case of
severe accidents. has also been revised to make clear that
C 5 provided are d from the BC level review. Pg.8, Seciotn 1.5, the - A&
i i I 2 e + the tr d assygied mitigation times were chosen by the team
report identifies that the majority of the risk from a seismic event is due to the 2 1 S
ATy Rt 7 3 ford Bf the study. The report also makes clear that the initiating
inability of the operator to inject water into the pool for an extended period of 3 it 2 ¥ K
i e % ar analysis is well beyond design basis so a SFP failure
time (e.g., days). However, this is based upon a research assumption and not a < .
- = L3 e consequences is unlikely. The repart also discusses
direct result of the seismic event. As such, a general comment that the research i e ; :
. 5 2o . . ponse and c to imp! E this resp
assumption of inability of mitigation efforts to commence for 48 hours is not
353 | NSIR | 03.29.13 . Jutark based upon current E y P d rogram which would Closed DivDir Concurrence =
o Background | Thaggard 2 L oy x |:| . B . 5 report was clarified to explain that NRC analyzes low likelihood
assume that mitigation efforts commence significantly sooner rendering offsite R, E (=S
£ ' ez eyond design basis seismic events with and without mitigation to gain
release o q es moot. This acl g of EP cap need £ : g -
¥ % _ sights on the safety margin provided by NRC's regulatory framework,
clearly stated early in the document and continuously throughout. If licep | 7 ] . . :
% A . _ The HRA combined with reporting both mitigated and unmitigated
presented onsite and offsite coordinated emergency response plans 3 _ 4 : b
= e . ol results provides informative data to determine possible regulatory
response assumptions used in this report, a reasonable assurance find Z :
definiteli be in question |enhancements for cansideration. The study corroborates the results of
¥ q ’ past studies. The study concludes that SFPs are robust and not
expected to leak as a result of a selsmic event, successful mitigation
prevents most releases, no early fatalities are expected and individual
LCF is low because effective protective actions limits individual
exposure,
1 Response: See comment #353. Section 5.3 has been updated to include
‘Comments provided are repeated from wiew - Dispositioning of P i ey ¢ 2 ;
+ ; 1 s y . |a more detailed description of emergency measures in place in case of
Major Mark comment was not complete ang L ompleted as a Division Director Hossein - % = i e
354 NSIR | 03.29.13 = 2 i . S L severe accidents. This section has also been revised to make clear that Closed DivDir Concurrence -
Assumptions | Thaggard |comment, Major assumptio : e fact that mitigation time is not E.

indicative of the current EP an

the truncation and assumed mitigation times were chosen by the team
for purposes of the study.




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

# Office | Received '::::::{d Mame |Comment SFPL:::h' Disposition Reviewer Com us Revlew,.:loa::urrenu Priority
Espanse: 10 Clariy the ems ralsed in the comment, Section 4.8.1 15

re-organized so that the part on Damage States and Relative
Likelihoods will be at the beginning of section 4.4.1 (it was the last of
three parts in this section). This is done to promptly inform the reader
that the study treats both the induced strain (demand) and the limiting
failure strains (capacity) as random variables. Although, median

G provided are rep i from the BC level review, Under “Liner Strains induced strains are less than median limiting failure strains, the

and Small Leakage Rates”, 1st paragraph, "Maximum effective membrane liner uncertainty assessment shows that there Is a small likelihood that the '

strains from strain concentrations at the floor-walls junction are on the order of liner would tear.

0.037 (3.7 percent).”

2nd paragraph,“On the basis of the reported failure criteria, this study assumed a The text in the second and third paragraphs of the part Line

somewhat conservative estimate for the liner failure strain from the point of view and Small Leakage Rates will be modified to read:

Mark  |of leakage rate in order to characterize the leakage rate for a damage state with
e || NGIBY | (R-20c1s Pe 60 Thaggard |small Ie:kage flow rate. Specifically, a liner strai:at failure of 0.10 fm percent) e An approach and failure criteria for steel liners usedigfreinforced Glosed DivDir Concurrence -

'was assumed...” This comment was pr ly sent and the resal was, "The concrete containments is used here to a iz ofithe iner

study calculated the strains caused by the earthquake (demands). The reviewer is (Cherry, 2001 and 1996). Fallure criteria ithottgorrosion

citing a sentence that refers to strain capacity.” BC comment: clarity needs to be damage reported by Cherry (1996) are ity to estimate

provided in report as to the differences in the types of strains and the limiting failure strains for the sta ' The approach

reasons/justification for the assumption which appears to be extremely estimates the crack width by Frain at failure by the

conservative with respect to the design. width of the finite element witl 1 thafmaximim induced effective strain,
which is approximately eqial tg mm (045 in.) as indicated above.
Since both the ins (demands) and failure strains (capacity)
are treated as. es, the strain at which the liner would
tear, that is the . mon at yhich the induced strain exceeds the
irniting failure s alghrandam An anornach for a noint

v
dbaragraph is modified to read:

C provided are ted from the BC level review. Under “Liner Strains

and Small Leakage Rates”, "Given the estimated width, length and depth for each Givanthe estimated width, length and depth for each localized liner

localized liner tear and their number, it is still necessary to estimate the leakage : teg) and their number, it is still necessary to estimate the leakage rate

rate through these tears. Estimation of this flow rate uses the following 1 ’ ough these tears. Estimation of this flow rate uses the following

assumptions (1) the flow rate can be estimated using an equation similag @ assumptions (1) the flow rate can be estimated using an equation

used for flow through the concrete cracks and (2) the friction factor far th " similar to that used for flow through the concrete cracks and (2) the

equation can be calculated on the basis of test results for leakage ratesthgali friction factor for that equation can be calculated on the basis of test

cracks in pipes. These assumptions are not validated at this time. Therejére results for leakage rates through cracks in pipes. These assumptions

356 | sk | 032913 Pe 6l Mark  |considerable uncer?alnty exists for the resulting leakage rate E Tl are not validated at this time. Therefore, considerable ul'.ICEI'lEiﬂt\-' Closed DivDir Concurrence .
Thaggard |comment was pr y provided and the r ations exists for the resulting leakage rate estimate. The following paragraph
referred to by the reviewer relate to the leakage rate racks addresses the process used to estimate the flow rate through these

in the liner. The initiation of cracks was calculated se| ased on the strain
demands and capacities.” BC Comment: Response does M8t address comment as
to why non-validated leakage rates were assumed. [Jthe leakage rate has
considerable uncertainty, the variability SRe rate should be stated and
the assumed leakage rate needs to be y it was chosen given the
considerable uncertainty, More clarity vided on the basis for the
assumed leakage rate.

liner tears as well as sources of uncertainty for this estimation. These
uncertainties may result in flow rate estimates that can vary by more
than 100 %. It is noted that this damage state (small leakage rate)
already is a result of binning the uncertain liner tearing into two
dls:rer.e tearing conditions to cover a range of uncertainty for liner
and iated flow rates. A equal likelihood to the

two hughlv distinct damage states acknowledges these uncertainties.




Compiled Comments on Frozen SFPSS Documents
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NP
. Affected SFPPS Ch. . . . 1 4 Review/Concurrence g
# Office | Received Mame |Comment Disposition Reviewer Comp 5. us / Priority
Chapter Lead ‘ ‘ Phase
Response: The containment In HRA 15 the primary contalnment that It v =
failed in a reactor core damage event would make the refueling floor o
inaccessible for plant staff to inject or spray water into the SFP.
Comments provided are repeated from the BC level review, "Damage to the The SFPSS assesses offsite consequences. |t provides two bounding
Reactor Building and Other Relevant 55Cs" The response to the previously conditions: 10CFR50.54(hh){2} mitigation is assumed to be successfullyg
provided comment did not address why the HRA assumed containment failure deployed or this mitigation is assumed to not be successfully deployed
Mark 'when the 5FPSS did not. The two studies should reflect the same assumptions The HRA estimates the probability of having successful mitigation for
357 NSIR | 03.29.13 Pgad Thargard such that mitigation efforts can be aligned between the studies. As itis, the two Jose P. |various plant damage states. These two pieces of informatiopgife:, 5 Closed DivDir Concurrence -
BgA studies have significantly different mitigation efforts for different reasons, How consequence and probability) complement each other to i
can a determination be made as to how the two studies support one another with risk. The HRA provides scenario-specific likelihoods for each.
these differences? This is a fundamental question that needs to be damage state (considering the state of the reactor, offsite pg
answered/clarified within the report. The HRA combined with reporting both mitigated@and urgditigal
results provides informative data to gain insights ong€ safety margin
provided by NRC's regulatory framework agiwells ble pégulatory
enhancements for cansideration.
Response: Given the uncertainty ofdaw dg effects, LCFs is
being removed as a quantitati etrg! Sed e camment #376 for
more information. Land interd fisp g=d persons, and societal
dose are reported to infofn regifatory analysis under NRC's current
regulatory framework. The ggflside i of distances beyond 50 miles
is consistent with igElious research studies (See also the response
Mark o comment #, g
358 | NSIR | 03.29.13 | Chapter7 Thaggard AN , Closed DivDir Concurrence a5
Comments provided are repeated from the BC level review, 1" paragraph, Doses Individual LCF rig d alseparated into appropriate categories and
are calculated at a great distance, e.g., 500 miles. Any health effects for small reporied finge b 3lPon dose truncation levels, the same as what
doses at suclf! di_stance are spgcualtive. As such, tl'_lere.is n_u value added to the w3 SOARCA. This SOARCA technique is preferred because it
report for this highly speculative result when considering its regulatory purposes. peavide€ a rarile of resuits (that can be compared to the qualitative
If not remaved, then it is recommended that such health effects not be summed hegith abjectives, for instance).
but rather segmented into appropriate categories and considered seperately. 3 r
Comments provided are repeated from the BC level review. The original comment (below] as g
with the dipesition, ts provided, The “reviewer response” provides additfia
comment gn the issue to be considered [ dispositioned, ta) bt %
estimates are not a function of distance, and have no distance truncation, SeeSaction Méd — 3 f heal £ x
information on this assumption. We take exception to this technigue. ILifaprofgfice!y miniozes Response: Given the uncertainty of low doses on health effects, LCFs is
hypothetical consequences by assuming an effect of very small doses o 1' ple being removed as a quantitative metric. See reply to comment #376 for
5t a set distance a5 was done in SOARCA was directed by EDD. What degls swasused to retum to more information. Land interdiction, displaced persons, and societal
this methor of consequence estimation? This issue has been repeatedly sty the NSIR staff to no effect z % "
2 dose are reported to inform regulatory analysis under NRC's current
The reviewer states that "This issue has been repeatedy sty J#E WSIR staff W@po effect.” and "This regulatory framework. The consideration of distances beyond 50 miles
comment has been made repeatediy without being Fiiiscussed.” To the contrary, this isue has is consistent with mast previous research studies (See also the response|
Mark been discussed in multiple I0WE meetings and is § to why we truncate LCF risk, In addition, to comment #3721, o
359 | NSIR | 03.25.13 Pg 27 this comment is similar to "PriorDispositionBalance; OEUmERe in the opposing viewpoints AN ! Closed DivDir Concurrence =
Thaggard spreadshect that accompanied the report to iy the original concurrence list, and is also planned
10 accompany the next concurrence, Thi a fact that this issue was nat brought up during Individual LCF risk has been separated into appropriate categories and
the previous IOWG review, because E concern to Randy, reported as a range based on dose truncation levels, the same as what
There iz some confusion as to thie state fflincation has been implemented. The comment was s f’one in SOARCA. This SOARCA technique is preferred he_cau_se 1k
not referencing the calculatigh o aring truncation medels as has been done, but provides a range of results (that can be compared to the qualitative
rather the summing of arfge PURABERS of peaple and reporting accumulated health effects health objectives, for instance].
while using he LNT mods t, the MCRP technique should be used, 1T would be preferabie to use
the techniques of SOARCA report specultive dose and health effects beyond the area of regulatory
interest to NRGyLe., Sogfiles. Adiditionally, the reporting of summed health effects, e, LCF is not as useful a
retric as indidual of LCF for gkcommunication purposes. LEF Is often misinterpreted as sbsohte
deaths, gfier theh an estimate of potential consequences given a conservative reatment,




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# Office | Received Name |Comment Disposition Priorit
Chapter Lead it Phase ¥
DD Comment: | am providing this comment to give the answer to the "disposition” question
Fleace reconsider eriginal commant with this additional information. "aftar reading this | can
not determine whether contaminated food is included in consequence data or not... it should not
e, no one is going to eat contaminated food in the US aftar this accident”
(Change the document to say: "While the SFPSS MACCS2 calculations do Include the food pathway,
the MACCS2 code does not currently represent these consequences in the individual LCF risk
results.”
The foodfwater pathway cannot be turned off without rewriting the code when land
© ination or economic w5 are neadad, However, the issue of food interdiction is
similar to land interdiction. There is some lavel that we consider adequately safe, and some level
below that exposures occur, The current food interdiction level is based on the PAG farmability Response: Latent cancer fatalities are no g i
iteria. | too have reservations on this PAG level, as | understand the applicable PAG are those by & n g
Mark [ MACCSZ does not treat this pathway in i d
360 | NSIR | 03.29.13 |Section 7.3.2 h o the FDA, not EFA. However, | am not inclined to change the food interdiction lavel from AN theref h i P v I o Closed DivDir Concurrence e
3gEa authoritative sources for protective actions, based on a hope that no affected food fwater will be ] e .ore Ahe.report nix longErapotts:a 1y etric fram
consumed. Could you help us understand your technical basis for any affected food being ingestion.
consumed, which is effectively caying the foed interdiction level is O mrem?
The basis for stating that no contaminated food will be consumed simply comes from the
knowledge of public and civil authority reaction to actual and hypothetical radiological incidents,
In repeated exercises public officials have decided to condem a reglonal crop rather than parse
contamination levels, Public reaction to contaminated food would also be extreme and anything
even remotely assoclated with the contaminated area would be eshewed. There is no technical
document establishing this outcoumne, it is just the nature of current society as aternative food
sources would be widely available. It can not be sald the "no contaminated food would be
consumed” as very low levels of radicactivty currently exist in food currently, but the point is that
no significant amount of contaminated food would be consurmed. Pursuit of dose consequences
through this exposure pathway seems inappropriate,
Comments provided are repeated from the BC level review, Significant num|
of latent cancer fatalities are predicted... Use of the term "predicted” wor
convey that the results are real and could be tabulated in the future wha .
3z i s - =5 The word “predicted” has been replaced with "estimated”, and “small
discernability from other cancer causes is not detectable. Additionabiig, = i e
Executive Mark  |wording of “small fraction compared to cancer fatalities from all causes's g fFaction'chalscancerfatalitiestramall i Ees Hasitieen drgeduiThe
361 | NSIR | 03.29.13 5 2 : il Y AIN. [LNT caveat has been deleted as the statement is true for all dose Closed DivDir Concurrence n
Summary | Thaggard |the reader that it is not included in the number of cancer fatalities ags <
i response madels. Also, the last sentence on the dose truncation has
been updated to conform with comment #369
fatalities from all causes." Additional clarity should b
fraction is, if known.
Response: Section 7.2 has since been rewritten to make this point. In
Mark Comments provided are repeated frong el review. Add an item 3 for addition, the study concludes that SFPs are robust and not expected to
362 | NSIR | 03.29.13 Pg 150 thaggard 'why the latent cancer fatality risk is o . & EmErgency AIN. [leak as a result of a seismic event, successful mitigation prevents mast Closed DivDir Concurrence e
883 prepared mitigationg releases, no early fatalities are expected and individual LCF is low
F because effective protective actions limits individual exposure.
7 - 3 : : Response: See response to comment #353. In Section 5.3, “At 24hrs”
Mark Idofit agtée with e cite aisistancd wilinah airivatar 24 hasieen chan e::;o “within 28hrs”. Section 5.3 has I:leerlr updated to
363 | NSIR | 03.29.13 2 hours and that ritigal equipment (e.g., fire truck) does not AN [ gee. i P P 2 Closed DivDir Concurrence -
Thaggard t include a more detailed description of emergency measures in place in
case of severe accidents.
Mark The HR dy analysis but was unable to judge the effectiveness of Response: A table was added to provide an explicit list of scope and
364 | NSIR | 03.29.13 8 Hhingaari offsi es such as a fire truck. This limitation should be noted as a James C. |assumptions of the HRA study. Further, new text is being explored to Closed DivDir Cencurrence 0
Es! licnitation of the study. clarify.
Response: The reliability of miti is not included as stated in Table
3 in Section 2. The conclusion will be expanded to include mitigation
results. The HRA provides scenario-specific likelihoods for each plant
Conclusion rEquencies noted appear to lack consideration of the HRA success damage state (considering the state of the reactor, offsite power, etc. T
365 | NSIR | 03.29.13 R EP 7 : AIN “ {_ > % = o ! 110 } Closed DivDir Concurrence =
13 probabilities that would, | bleieve, reduce the frequencies reported. The HRA combined with reporting both mitigated and unmitigated

results provides informative data to gain insights on the safety margin
provided by NRC's regulatory framework as well as possible regulatory
enhancements for consideration.
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Response: Based on the oscillation monitors {or SFP spray nozzles)
setup locations as indicated in the procedure T5G-4.1, the authors
confirm that the dose rates stated in the report are correct. In addition,
NRC staff walked down this strategy at PB in May 2012 with a Region 1
SRA as part of the B.5.b component of the triennial fire inspection wit
The dose rate estimate is in error. The peak dose rate at the SFP rail is used p. i > i . i
£ 2 of the individuals (Equipment Operators) assigned to carry out the
Mark whereas the spray would be located some distance back in a lower dose rate ? iy = p Bl = E
366 | NSIR | 03.29.13 212 : e 5 G i James C. [strategy. At no time did they identify shielding that they anti Closed DivDir Concurrence -
Thaggard |region. Additionally, the licensee has shielding on the floor to facilitate placement % pio) g R
of the spray using during deploy of the Y. y, the
) raise this as a result of their fact check of the HRA. Perhaps
something that has been put in place since May 2012, but i
newer than the snapshot of the plant that we set put to agé
shielding can be confirmed and would have an impa
qualitative statement to that fact can be adds
Response: The high steam [or high temperature} beggdfing a limiting factor only occurs in
small leak scenarios where the available s St eppnnie dler than 13 hours.
Adding one or a few extra hours to 1 e has effects to HRA results. This
|5 because in these situations time is A M factor affecting human
perfarmance. Time is more imgigktant i scenarios in which availabla time
is & hours and 2.5 hours for refuel drict scenarios respectively. The
radiation level Is the Himsiiifact o n 't ons. Based on the SFP spray nozzles
setup location indic ibthe radiagion level at the locations at that time is.
reater than 30 i firm in this criterion
The timing used in the HRA to denote when mitigation can not be acc lished ™ ¥
Mark due to dose rate or steam environment, misjudges the ability of of the ERO to To set up the spray g ' 500 thed ugllngflnnrm a moderate leak scenario whare the
367 | NSIR | 03.29.13 812 Thaggard perform the relatively simple task of attaching a fire hose to aspray ina James C, s pgfiter tharminbale injection rate, based on pracedure instruction the plant Closed DivDir Concurrence =
challenging environment. For some analyses, one hour of additional time to onnect two fre hoses to two spray nozzles and inject water into the SF9,
o, pge of the SFP water level [in this case the SFP water level continues
gate would allow success i
& &pray head o the spray nozzles each to change from injection mode to
finE the water spray into the 5FF, and place a lead bag on top of the
] 'to damp vibration for stable SFF spray, Comgleting thesa tasks requires
SHifhe time. The 30 resn/hr is a reasonable threshald for the activities.
Furthermare the study assumptions are consistent with Appendix EE of EPRI TR-1025295
i ) which is the technical basis for Severe Accident Managemaent that the industry is
' # Felying on to update their Accident Management Pragrams,
Please replace the second paragraph with the following: The staff modgfeg. of
response organization (ORO) decision making based upon the@ecidg
timing, radiological release, knowledge of response activities anghe
of emergency response technical support. Since actionsib the €
taken ad hoc, there is no procedural guidance or exefci mance
Mark documentation upon which to base assumptions. Howg ate and local OROs
368 | NSIR | 03.29.13 714 thaggard have shown long standing capability and understa onse to AIN. [Response: Text has been added as requested. Closed DivDir Concurrence -
883 hypothetical radiological accidents. The agi £ modeled indthe SFPSS are slow
to develop relative to the accident scej # d in evaluated exercises.
Additionally, there would be national Iy { étorhelp civil authorities with
protective action decision maki native timing could be assumed the
staff used a best estimate a gdelifig ORO decision making for
protective actions beyond t
2 2 F , : g i i Response: Dose truncation models provide two benefits, an alternative
This section descr = of dose truncation models in a3 manner that i g
Mark suggests they are d to lower consequences rather than an alternative {and potentially valid) heslth e Heusimadel s well us.d taolto hetter
369 | NSIR | 03.29.13 TiE " . K 3 AJN. [understand the contributions to LNT risk. Section 7.2 has since been Closed DivDir Concurrence o
Thaggard |model. Dase tpfncation medel use should be put in context as alternative and : S 4
: " recrganized and now is written to better represent the dose truncation
potentially wflid health effects model = :
- models as potentially valid health effect models.
Mark v Response: Section 7.2 has since been rewritten and the figure no longer FHR
370 | NSIR | D3.29.13 Fig 96 is confuging; is it meant to be "% of all individuals that are displaced"? James C. P = . Closed DivDir Concurrence -

Thagg:

exists.
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RESHUTTSE, A STalEl T SELTILAT L UT TNE TERUTUTITE L. 3, NULIE @l -v e
Regul y Ci fon (NRC) has d that SFPs provide o
adequate protection of the public health and safety in either low-
density or high-density storage configurations. This report does not call
into question this finding. The study also does not make any
determinations regarding whether there is encugh of a safety
enhancement from a cost-benefit perspective to warrant moving mong
to the use of dry storage. That Is the role of NRR and the regulato
Iy primary concern with this document is the fact that we are reporting N ¥ = _ it 3 )
g © . . . analysis. A paragraph has been added to explain the study's
significant results from a highly conservative and very low probability scenario R . ; ‘
2 ks 1] 3 i applicability to the Tier 3 activity and the NRC's current reg 4
that could be misinterpreted by the public. Accordingly, | believe that a section
. framework. The study corroborates the results of past studi
Mark  |should be added to the document that discusses the results in the context of ] 5 o
371 NSIR | 03.29.13 General - 2 F E Brian W. |study concludes that SFPs are robust and not expected to le! Closed DivDir Concurrence s
Thaggard |safety and adequate protection; i.e., do we still believe that there is adequate i Th
i i . 3 result of a seismic event, successful mitigation pravents rpdst rel
protection with the continued use of wet-storage and is there enough of a safety A > 4
i X : no early fatalities are expected and individual LCF 1§lop because
‘enhancement from a cost-benefit perspective to warrant moving more to the use . 2 ; R e
effective protective actions limits individual@iy
of dry storage. &
Updated response, as of May 5, 2013: since #s co ent was made, 3
cost-benefit analysis was added tagie repéi as Appéhdix D,
"Backfitting Analysis to Determine theMaximuriSaftety Benefit of
Expedited Transfer of Spent Fd ce Plant.” This cost-
benefit analysis was pe oncluded that “The risk
due to beyond design ba: t fuel pools, while not
eible i caufh o £e inuahnd with
Response: Th 135 hen benchmarked against other
Atmospheric Trag#e Dispersion madels up ta 100 miles with
favorable resyss, the'guihiors acknowledge that uncertainty exists. In
The use of our models at great distance (i.e., up to 500 miles) becomes ekl 2 _‘ . ' R the stat gt' ¥
speculative and indicates a level of fidelity that likely exceeds their veracity. e ave 3 © statement:
There are uncertainties in source term, dispersion modeling, weather at distance 1 . 3 e
- : % T curacy af atmospheric transport and deposition models tend to
Mark and deposition at distance. The results are reported with excessive confidence. it . iitance -and thersTore iheresiilts shauid be-viswed
; : d
372 | NSIR | D3.29.13 General 'would be more appropriate to provide estimates out to a distance that the AN of B ’ Closed DivDir Concurrence a
Thaggard e . ; 3 fith caution.
ysis tools could more confidently calculate (e.g., 50 miles) and estimate
litatively the potential i ts furth . A stats t that the relocati P :
Qa ATy Y. S PRI IMBaCEUTATOIen away; D eIeeeiient Ui e eacmion. /ey Inaddition, the figures showing land contamination and displaced
could potentially extend to 500 miles in the worst case, would be more E 4 il i £
Sroririats thar renurting the Fesuits as the seenes best stiniate B ndividuals at specific distances have been replaced with tables that
pRrop e E gency ! more generally report these consequences at 0-50, 0-100, and 0-500
miles, which is largely consistent with most past research studies,
The comments below represent a high-level review 0 eguence Study of
a Beyond-Design-Basis Earthquake Affecting the Spen ‘ool for a U.5. Mark |
Boiling Water Reactor” dated March 2013 (also knggh as th@spent fuel pool (SFP)
373 | neo | 032913 P Theresa |scoping study) by divisians_ in the D\'ﬁce f N a_l:turs. These comments should 2 s DWDir Concurrence s
Clark  |be addressed before sending the repg isory Committee on Reactor

fi ds (ACRS). It is suggested tha at are not addressed be
shared with the ACRS. Incorpag #h

communication challenge po

ma

e information in this repart,

g comments should help with the risk-
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Chapter Lead it Phase ¥
Response: NRR will determine whether further analyses are needed to
make any regulatory determinations within NRC's current regulatory
framework. A paragraph has been added to describe the study’s
relationship to the Tier 3 activities and how the study will be used in the
regulatory process. Using rep ative point-estil with
The report needs ta describe how its results could be useful in making regulatory sensitivities for important parameters is appropriate in research studies
decisions on matters including the Japan lessons-learned Tier 3 recommendation to be able to gain insights and data for regulatory decision-ma :
T on assessment of the transfer of spent fuel to dry-cask storage and recent Hesselh reasonable period of time,
374 NRO | 03.29.13 General CT;::E Commission direction on economic consequences. In respending to this ;59, Closed DivDir Concurrence o
comment, a fuller characterization of the purpose and usefulness of the report : The study used design, operational, and location data for a
should be added, including an explanaticn of how the study's point-estimate site for which we already had information available
approach is appropriate in the context described above. an elevated 5FP, The report also considered a 1:4
after some time after offloading) as well a. for more
favorable loading (1x8) and less favorablg foadingAT rd and
uniform) and sensitivities for other key pa i
insights for analysis of other pla (TR
The report needs to describe the relationship between the study results and our .
B _ E N \f. - Response: NRR wills in making related Tier 3 regulatory
current approach to approving nuclear power plant sites and designs. In addition —
i - determinationg regulatory framework, A
to describing this approach, a column could be added to the assumptions in : H N £
i 2 . |paragraph has beep g#f describe the study’s relationship to the
Theresa |Chapter 2 to provide context relative to the current regulatory approach for Hossein el P
375 | NRO | 03.29.13 General ;s B = i mw theéstudy will be used in the regulatory Closed DivDir Concurrence i
Clark licensing nuclear power plants and plants’ licensing bases. Accordingly, the E.
¢ eI, sions include that successful mitigation
conclusions could also be reframed to highlight the robustness of our regulatory
o ented releases (Note that there were mitigated
framework for the safe operation of nuclear power plants, eg., that mitigation
strategies provide a significant reduction in release rates.
#@iven the uncertainty of low doses on health effects, LCFs is
The Staff Requirements Memorandum {SRM) on SECY-08-0029 directed the State-  removed as a quantitative metric. For clarification, SECY-08-0029
of-the-Art Reactor Consequence Analyses (SOARCA) to use individual cancer & related SRM did not “direct” SOARCA to exclude the reporting
fatality risk as its latent cancer health-effects metric. The study should followEh [@f LCFs or other potential societal health effects. Rather, the
T same approach by using this metric and not reporting the total number [Commiission agreed to the staff’s recommendation that SOARCA should
376 | NRO | 03.29.13 General CT;::a deaths. For example, Chapter 7, Table 29 reports total latent cancer fatal d M. |report individual LCF risk. The basis for reporting individual LCF risk can Closed DivDir Concurrence =
year. Also, Chapter 11, conclusion 11 states “For scenarios with large rele be found in the Qualitative Safety Goals {Q5Gs). However, the Q5Gs
significant numbers of latent cancer fatalities are predicted when using also provide the basis for reporting societal health impacts, as they are
response model based on the linear-no threshold hypothesis; hign an important measure of the safety of nuclear power in general,
be a small fraction compared to cancer fatalities from all ca Therefore while LCFs are not quantified in the report, they are still
|discussed in broad terms. Societal dose as a surrogate provides a
Respense: Lard comtamination and ecenamic (MW‘]U&IK’E! results fram MACCS2 models are routinely
s &3 inpists in NRC's current regulatony ¥ analyses and, im
lyses, and have b d resarch studies (e &, MUREG/CR-6451,
NunE&.ﬂ:R A=82). Regarding the use of MACCS2 for SAMA analyses, the ASLE has ruled that the models
are adagy gulatory purpo o, MLLIZO0AZ24]
A paragraph has been added to the ta describe ¥'s refationship to the Tier 3
F activities oy will be used in the regulatory process. Chapter 7 was revised to dstinguish
A memerandum to the Comm Lapril'3, 2007 (OUO-511), stated that the thi spety.setaf x health eftects measurs fram other messures that are inputs to the cost-
staff would not report afeconomic consequences in SOARCA :::E:u:‘:.lm or the regudatery analysis. NRR will use these measares within NRC's current regulatary
because of modelings M-COMPBL-08-0002/COMGRI-08-0003
Theresa |directed the staffga ‘an improved economic consequence model for the PRl X o R U 10 (ns Camimisstaniutan Apr 3, 2007, uentaulupdgsed [t poskich s o
377 NRO | 03.29.13 General AJN.  [MACCS models in Enclosure 3 of SECY-12-0110 stating: Closed vDir rren =
Clark  |MELCOR Accident fuence Code System (MACCS). This SRM also stated that e " DU CRERHSHes
the resulting e applied to the SOARCA results if so directed by the It 5 not abviows fo current MACCS2 nmm at bth the NRC and Sandia Mational Laboratories {SNL| that

uld follow the same approach by not reporting land

d ¢ up' ] nr economic models and resudts are excessively

d sorme land i results. lled by user inputs

ta be either depending on the inps
selocted by the user. & MACCS2 usar's g 15 availabla for
i ter inputs. Gtber land areas produced by MACCS2 are influenced chiafly by

the Gaussian plume snd depasition modeling. Based an the 2004 benchmarking study, these values do
o have either b4

Thae new ecancenic madel s nos relevant te this sudy. It has not been campletied ard is not wailable for
use 3t this time, Enclosure 9 of SECY-12-0110 also provides details on this project,
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Response: The revised report now reads:
A few studies (e.g., McGuire, Silva, and Costantino, 2001; ASCE, 1995)
indicate that for rock sites and frequencies near and above 10 Hz, and

Table 3 (the last entry on page 19) includes this sentence: “Vertical “":‘:“" nearby s:';""_c m"’f“’ “'T“‘I‘a[ 5";“"‘?’ a“‘i'“’i:f’“‘t":" ;

spectral accelerations as high as horizontal accelerations are justified e ason excead horzontdl speetral acoelerations. -For L sty §

. the frequencies of interest are, for the most part, frequencies near or
on the bases that nearby earthquakes control the ground motions 5 5
Theresa : : % above 10 Hz. Therefore, the assumption of equal vertical and e
378 | NRO | 03.29.13 2 spectra for this event and that the frequencies of interest for the study | Jose P. - : Closed DivDir Concurrence Lo
Clark f o b 10 Hz" Provide the basis for th horizontal spectral accelerations was deemed to be a reasofi

Sl I‘G{]LIIEI‘I @3 near.or-anove z." Provide t 5 81310 re starting assumption. This assumption is also supported by 58

assumption that nearby earthquakes control the estimated ground hazard de-aggregation with the USGS (2008) model

motions at the reference site. (http:/fearthquake.usgs.gov/hazards/apps/fdeaggi ate
that for the seismic bin of interest (high PGA mts) the
contributors to risk would be moderate mag! at
nearby distances.

Tabie 3 (the first entry on page 20) includes this paragraph:

The current selsmic assessment uses a madel and code generated by the US Geological Survey

{USGS, 2008), The USG5 2004 i is being further and updated by a group of

stakeholders, including the NRC, in a collaborative study which includes {a) the selsmic source zone

characterization, and (b the ground motion attenuation models, In addition, the NRC is developing

independent methods and computer codes, which will be publicly available when completed, to Response: The rev ill read (note that for a scoping study of

combine (a} and {B). Although part [a] of this updating effort has been completed in early 2012, hi s ‘ i il ref

part (b} and the computer code development are still angoing. Therefare, this study used the this type fft Posae, 1o avm references to

earlier LISGS information instead of the ongoing update program apg sing-related activities)

. It seemns that the intent of this paragraph is to reference the recently published Central and 'of stakeholders, which includes the NRC, is developing a new

Eastern United States Selsmic Source Characterization (CEUS 55C) medel. Instead of saying: “The i5ticse smi; hazard maodel in a collaborative study which

USG5 2008 information is being further developed and updated by a group of stakeholders, o o parts: (1) the seismic source zone characterization and

including the NRC, in & collaborative study,” the paragraph should reference the CEUS 55C model " : 3o .

Theresa & i PR ground motion attenuation models, In addition, the NRC is
379 | MRO | 03.29.13 2 and note that it is @ new seismic source model cosponsored by EFRI, DOE, and NAC. Also, clarify SR : SRE R Closed DivDir Concurrence i
Clark deyeloping independent methods and computer codes, which will be

that CEUS S5C is independent of the USGS 2008 model.
b. Change “ground motion attenuation models” to "greund motion prediction equatol
and make the distinction that the GMPE update effort was not part of the CEUS S50
an industry effort, which is still in progress.

c. Add a sentence to justify the use of the USGS 2008 model for the purpo:
since the USGS hazard model is not endorsed by the NAC in licensing ne
(CELIS 55C model ks the NRC approved starting model).

d. Add a disclaimer stating that the use of the USGS hazard is not

defined in the licensing basis for new reactors
254 ii

This comment also applies to Section 3.1 {page

[although part (1) of this updating effort has been completed [NRC,

ublicly available when completed, to combine parts (1) and (2) above.

2012b), it was not completed at the start of this scoping study. In
addition, part (2) and the computer code development are still ongoing.
Therefore, this study used the existing USGS (2008) model instead of
the model in the ongoing program.
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7.4, Table 3 {the first entry on page 22) includes this paragraph;
In general, for an to cause Ltk damage to a structure, it would have
to occur much closer to the site than the main event and with characteristics, for example
frequency content, that woubd make the structure il tait. The k Response: We verified that the contributing earthguakes are nearby
ground motion considerad in the SFP scoping study is a pr ic quantity that events and the report has been modified to read:
metions fram events with various magnitudes and distances to the site, For this site, this
probabilistic ground motion already tends to be contralled by relatively close events in the larger
magnitude range for the credible seismic sources, | This main shock cracks the SFP studied but its Irigeneraly foramaRershoekitdcausersubseqimnt additinal da
structure is still stable after the earthguake and it cracks in a manner that allows for additional a structure, it would have to occur significantly closer to the
loading cycles at this level. Under these conditions, earthquake ground mations greater than those the main event as well as spectral accelerations at frequen
for the main shock would be needed to further damage the SFP. This is unlikely given that the would make the structure vulnerable to the ground mation
Eround mation considered is already controlled by close events with magnitudes near the credible site, and for events associated with PGAs and spectral accel .
upper magnitudes for the site. interest for risk assessment (high PGA, low likeliHg -
380 | NRO | 032513 2 Th;re:a it would be better to just state that current probabilistic seismic hazard analysis (PSHA) models do | Jose P. ;omnk:jumrs o h E_gl'odund mzlmn h:ﬁrd e 19 Closed DivDir Concurrence 37
ar ot consider aftershocks and that is why they were not considered in this study, Otherwise the @ magerate Mapnituce naaray an '._' M
statements in the above paragraph would lead to the following comments that should be clarifiad: (http://earthguake. usgs.gov/hazards/ap t main event
would crack the SFP studied but its slruc stable after the
a. There is no discussion on the controlling earthquakes and the associated annual exceedance earthquake and would crack in g@nan ed to resist
frequencies to support the statermant that “[flor this site, this probabilistic ground motion already additional loading cycles at thig ! er these conditions,
te!'mls.tn ba cunt:uiled by relatively close events in the larger magnitude range for the credible earthquake ground motiggs " ential greater than that
it il i e far the main event wourd B fufther damage the SEP. This is
b, Aftarshocks con be and sut i {ally f the study is considering very low thought to be unlikg ributors to the ground motion
probability events). hazard are alrea
. Aftershocks could in fact be closer to the site than the main shock, and that could be significant
since the repart stated previcusly that the estimated ground mations at the reference site are
controlled by naarby events,
Section 3.1 e 29, 3" paragraph) mentions the hazard estimates 4
far K I‘l(epa?l'h : l‘!pah gldr;‘:l') the implicati f il sit = study focuses on, to the extent possible, a site-specific
81 nro | 03.29.13 P Theresa ora ?c sh = ?I'BPD ";{ou 's,c#:?ﬁ 8 Impica I?lr's ar =0l sies, d esumale to avoid assumptions that are not realistic. The site Closed DivDir Concurrence o
S £ Clark |38 Welas the imphcations:of sies with diffarent Contralang s&f is a rock site. Consideration of the items raised would be out of
earthquakes. Clarify how SFP characteristics vary between drfferent cope of the work. Ses also the response to Comment #393.
operating plants and what are the implications of this variation
1 Response: The report has been revised to read:
Theresa Section 3.1 (page 29, paragraphs 4 to &) includes bullets that compa 4
382 | NRO | 03.29.13 Pg29 Clark 2008 hazard estimates for the reference site with the LLNL and EPRI res Jose P. [These comparisons are provided to compare the model used in this Closed DivDir Concurrence 2
: report should clarify the purpose of these comparisons. scoping study to well-known and extensively documented information
sources (LML model and FPRI modell that were ysed in past SEP risk
Y o 3. = = -
383 NRO | 03.29.13 Pg3l eresa’ |Section 5.1 (page 31, Hgures 4 and 5] should indicate | ah Jose P. |Response: The captions have been modified to address the comment. Closed DivDir Concurrence i
Clark  |these are hard rock hazard curves
Response; The footnote has been deleted. After further examination, it
Section 3.2 (page 33, last paragraph) includes thls sta g In addition to the was confirmed that the GMRS in the report is based on the guidance in
PGA, ground motions at a site are also chi Fequency content Regulatory Guide 1.208 used in conjunction with USGS (2008) model.
expressed in terms of response spectr: the USGS 2008 model, a This is clearly noted in the report and repeated often. Use of a
uniform hazard site Ground Mation Re Eium | GMRS) (NRC, 2007b) was different hazard model and maybe a more detailed analysis might
derived for the GI-199 study and use udy.” It is incorrect to combine the produce a somewhat different GMRS. We do not think that the
term uniform hazard respon & term GMRS. In addition, Footnote footnote is needed because the assumptions are clearly indicated.
Theresa |5 states that “the term GMR it meaning in the context of Regulatory Also, as per the response to the comment related to the use of the rr
384 | NRO | 03.2513 Pg33 g Jose P. : Closed DivDir Concurrence 2
% Clark  |Guide (RG) 1.208 (NRC, efort, the term GMRS is used more USGS {2008) model [comment 379} we prefer not to make references
generally.” The repg the response spectrum for the to licensing review aspects in a study of this type.
elected site was s t is not consistent with the definition of the GMRS
in RG 1.208, then u erent name, Clarify whether the response spectrum Nevertheless, when referring to the GMRS, the text in the report will be
n in Figure 7 is a uniform hazard response spectrum. maodified to replace "site GMRS” with “reference GMRS.” Also, the text
eh for "GMRS” because it is used throughout the at the end of Section 3.2 and after Table 5 will be modified to read:
In addition te the PGA, ground motions at a site are alse characterized
- ! il hed f b
There 2 5% 34, ot vl vl gl e enci foston” 59 syl
385 | NRO | 03.29.13 Pg34 ngE site” and do a global search for further changes because “Peach Jose P, Foron * > Closed DivDir Concurrence ==

5 #|Bottom ppears in multiple places.

that the report identifies the plant on which the reference plant is
based.
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K T Th Tt has be dt d:
The second paragraph on page 35 includes this statement: L A B L S e B Rl
A few studi .E.. McGuire, Silva, and Costantino, 2001; ASCE, 1999,
Vertical spectral accelerations and the vertical PGA are taken to be the same as 2 elzw dles (.2 c_ LB LBy ) .os A . !
% £ e indicate that for rock sites and frequencies near and above 10 Hz, and
the horizontal spectral accelerations and PGA. This is assumed on the bases that - 7 2 %
Theresa |nearby earthguakes would control the ground shaking spectra for this event and espedially sty selsmic solirues; virticat spetiral acoslertinnsTray e
386 | NRO | 03.29.13 Pg3s ¥ b £ o B oRes Jose P. [as high as or exceed horizontal spectral accelerations. For this study, Closed DivDir Concurrence -
Clark  |that the frequencies of interest for this study are frequencies above 5 Hz (ASCE, ¢ ; :
1995) (McGuire, Silva and Costantino, 2001), the frequencies of interest are, for the most part, frequencies near o i
. . : above 10 Hz. Therefore, the assumption of equal vertical and
The report should describe how controlling earthquakes were determined, horjzontal spectrs] streleration Was desmeyd ta e a reasong
starting assurnptlun This assumptlun is alsu supparted by 58
ha ] A
" LT
Theresa |otction 3.3 (page 35, 2nd paragraph) describes other “ground mation response lnfoc'mauon from Section 4 will be brought to Sechcm 3.3, Th - o
387 NRO | 03.29.13 Pg35 Clark spectra of interest for this study.” Clarify which response spectra were used in Jose P, |section 3.2 will include the following: Closed DivDir Concurrence S
the structural analysis described later in the report.
Thaco cractes ara of intaract for Mhodhortes in
Chapter 11 lusion 5, footnote 43 gives the timef duri hich the fuel [
i CCIﬂEUSiCN'.I ity Fwes e. e LU A WO LR T Response: The RES staff views the infor ensitive because
Thiresa cannot be cooled by air, The Information Security Branch of NSIR should be it stems from the plant’s response 1a ent {somethin
388 | NRO | 03.29.13 11 consulted to confirm that this information is not security-related sensitive Jose P. Porciiiy 28 7 & Closed DivDir Concurrence -
Clark P 5 : 72 an adversary cannot generate Btaff wﬂl g NSIR and revise
unclassified non-safeguards information, because the study is intended to be f
¥ 5 the report if necessary.
made publicly available.
Response: The report indicatés thathes@quired instrumentation is
important t i ble ind t that plant |
Chapter 11, conclusion & seems to imply that the additional spent fuel pool Jmes > n. i o prod V. o_enslure_ Seran persopne
g = 2 ; : can prioritize eme ions. Further indication can affect which
Theresa |instrumentation required by Order EA-12-051 is not effective for mitigating spent S o _ 5 - i
389 | NRO | D3.29.13 11 . T ] T Jose P [mitigation strateg 2l as discussed in Chapter 2 of the report. Closed DivDir Concurrence -
Clark  |fuel pool accidents. Text should be added to this conclusion to explain its i k 3 4
technical basis. Consideration of a5 outside the scope of the study because
. it wasghekimplemsy ndustry or verified by NRC at the time the
plant was analyrfd.
5 7 " h s 1 P X epria i
Chap.ter 11, conclusion 7 seems to imply t a.t the: additional mltlgatlﬂl? Fapabﬂltle& . i lderation of EA-12-049 was outside the scape of the
Theresa |required by Order EA-12-049 were not credited in the study. The additional 5 7 i T
390 | NRO | 03.29.13 11 e S : Z ; Jose P. it was not implemented by industry or verified by NRC at Closed DivDir Concurrence 2
Clark  |mitigation capabilities required by Order EA-12-049 should be credited to improve . =
2 dime the plant was analyzed.
the study’s realism. ; )
Chapter 11, conclusion 16 states the study demonstrates that past spent fuel pool
Th isk estimates from | isi t imilar to this study f t 4 Ny
3%1 | NRO | 03.25.13 11 | Pt b rorr.r ARSI T SYAnLs AL Sy a.r il s_ Uty for mo_s evised to add reference to Appendix B comparisons. Closed DivDir Concurrence e
Clark  |conseguence metrics. Text should be added to this conclusion to explai
technical basis.
This report provides the methodology and results of a limited :
study to update the best-estimate consequences expec! nof
a postulated beyond design-basis earthquake (with a
occurrence of one event in 61,000 years) to a selec k
reactor spent fuel pool. The primary objectwe of the s O provide updated
and publicly ilable cc e ve, postulated Response: We did not change the wording as suggested, but we did
spent fuel pool severe accident under hi ensity loading revise the wording to say “The study will be used to inform regulatory
conditions. These estimates can then,j cussions as to whether |decisic king regarding whether dited transfer of spent fuel
392 | mesoE ? General ? ar power plants to Brian W, |from spent fuel pools to casks is justified.” Additionally, a paragraph Closed DivDir Concurrence 2

action should be taken to require oper

di of fuel from

These estimates cagibe
favoring high densif
whether a change in
might reprgsent a sign

e in spent fuel pools remains adequately safe and
towards low density fuel storage in spent fuel pools
safety improvement.

has been added to the report to describe the study’s relationship to the
Tier 3 activities and how the study will be used in the current regulatory
process.
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Response: The report was revised to incorporate the following points that address this
comment: b
* The study was done to confiem the results of pas studies using state-of-the_ amTee
well as Fukushima insights, in a publicly available study.
= The study will inform the Tier 3 activity by providing an updated technicall
regulatory action and input for the regulatory analysis.
® The study used design, operational, and location data for a reference site

From a D35 perspective, we believe the report needs to be revised to clearly already had information available, a SWR Mark | with an elevaged SFP. Thffrept

indicate why the study was done, why we chose the seismic response that we did, :’\:r\::’::;iff’::‘:::m::g::?fliesl;sac:el:;::u&fr offloa stk

and how this compares to what would be expected at our 104 nuclear plants | or Unifaem] and sensitivitles for other key parameters it analysis of

at least put in perspective that this is representative of a small subset of U5, Hossein |other plants.

393 NRR | 03.28.13 General Jack Davis % Closed -
reactor designs). | really liked Rich's characterization in that the message is that E. * The report was revised to make clearer that 3 lo 0od bayafl design basis salsmic DivDir Concurrence
we evaluated at the design basis and got no release, We doubled it and got no ;::r:d‘"':;;":::Z:;:':::‘:‘:I::":h g £ D:;‘:::nr:’;::mn

E B : ] : ined u ic initi
release, we tripled it and got no release so we went to four times the design basis Ll it Sareit b, Gt e Inslghts e cath e
and finally got a release for a very small number of unmitigated scenarios. provided by NRC's regulatory frame
= The study conchedes that the 5B pected to leak, successful
ritigation prevents most release . 8 are expected and individual LCF i
low becausa effective its individual exposure. [Note that high and
low density mitigatg e e fibs in the first week (OCP 1) resulted in
raleasas, all other ilted in releases were unmitigated and within th first
few months [OCP 1, 28 .
Rgsponse: The study included land contamination to provide inputs to a
regulatory analysis. A paragraph has been added to the introduction to
describe the study’s relationship to the Tier 3 activities and how the
DS s challshigas Why wisare evaliating land contamination slrice 1 study will be used in the current regulatory process. Other analyses did
study directly discussed this issue. Consid) it s o evaluate land contamination, including some directly (e.g., NUREG/CR-
: ° REG-4982). ination is al RC"

394 NRR | 03.29.13 General Jack Davis |reviewing whether to change its long-standing policy on addre 6451 NUREG-A562), Lo cunt_amma.tlun ls_a ey paa.'t o N s Closed DivDir Concurrence -
contamintion;it:may e prématare toevaluate hisp current regulatory framewerk including being used as input in
—— L:me SAMA/SAMDA analyses and is an input to regulatory/backfit analyses

P : as part of the cost benefit analysis. Chapter 7 was revised to distinguish
the safety-related individual health effects measures from other
measures that are inputs to the cost-benefit analysis for the regulatory
Kirnyata 3rd paragraph lines 5 and 7: studies sh *in one place, and Qutside Planned
395 | FSME | 05.07.13 Pg.ii MorganBut|,, p. E & 1 ) . piaces Kathy G. [Comments superseded by FSME comments on 05.20.13 Closed
far studied” in the next line ; Process
Kiryata Outside Planned
396 | FSME | 05.07.13 Pg. 16 MorganBut|add a “d” to increase Don A, |Comments superseded by FSME comments on 05.20.13 Closed
ler Process
Kimyata |Add fhe Major as RAghtl noyz Is just says Seisn'!lc.Hazard models”. The Anided Outside Planned
397 | FSME | 05.07.13 Pg. 21 MorganBut|last line of ‘tolumn “This study used the existing USGS (2008) model s Comments superseded by FSME comments on 05.20.13 Closed e
ler angoing program” would be a good addition = focess
iitvivata The point is whether the debris enters the pool, thus creating the
30e | rsme | 0s.07.13 Pe.23 Y |chafige ption wording. Delete “enters” and say “Mo significant debris e |potential for structural damage to the racks OR flow area blockage at Closed Qutside Planned
S & d by the seismic event would damage the SFF " |the assembly exits - the wording change would only address damage to Process
the SFP structure itself.
d-paragraph, line 6 — The period is missing after the parentheses at the end of Outside Planned

399 | FSME | 05.07.13 Pg. 141 . B0 P B P AIN, [Comments superseded by FSME comments on 05.20.13 Closed

the semence Process
Outside Planned
400 | FSME | 05.07.13 Pg. 151 add “are” before “consistent with NRC's safety goals (NRC 1986) AN, [Comments superseded by FSME comments on 05.20.13 Closed

Process
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Kimyata ‘We originally had more expl about how some of the
a01 | rsme | os.07.13 P9 MorganBut Consider adding more explanation following the simple se.rltence "Note that Brian W. phenomenolagy rn.a\|I be applicable to sabotage events, but recen.v.ed iaed Outside Planned
i sabotage events have been excluded from the scope of this study”, comments expressing concern that even that much may be sensitive so Process
it was deleted.
Kimyata Major assumption “Aftershocks are not likely to induce subsequent damage to the
FP": If this is th id TEP i | if Outside Planned
402 |esme | 050713 | pg 23 |Morgansut|® hixle the kass; why i TEREQ relibtorse spaitivel pool number A Jose P. |Comments superseded by FSME comments on 05.20.13 Closed i
= subsequent aftershocks would not induce additional damage. This assumption Process
should be reviewed.
Kiryata Outside Planned
403 | FSME | 05.07.13 Pg. 24 MorganBut|Are you sure "core shuffle”, vice full core offload, is “typical for BWRs" Brian W. |Yes, based on conversations with Steve Jones. Closed
ler Process
i ion 50, o+ Whati i ) ;
Kimyata ajor assurﬁptlun 50.54(hh){2)...: What |rr|p_act did the earth quake have on the Whethst r riot the equipment survives the aartl )
makeup delivery systems? Where they functional? What damage was observed . T3 Y f Qutside Planned
404 | FSME | 05.07.13 Pg. 25 MorganBut A 3 Brian W, |analyzed, This is one of the uncertainties that ated Closed
e to systems at Onagawa NPS? The PGA at Onagawa was almost identical to your V- Process
base case.
Kirryata Pg. 38: last paragraph, line 1: Change “Section 9.7 provides” to Section 10.6 ) Outside Planned
405 | FSME | 05.07.13 4 MorganBut| ™~ g - - ? Don A. 13 Closed
o provides Process
last paragraph: Comment: for the scenario considered, seismically induced failure
Kimyata |or severe damage to the reactor building would not be expected for the scenario Outside Planned
406 | FSME | 05.07.13 Pg. 66 MorganBut|considered. This scenario is considered by the authors as a moderate earthquake. | Jose P. Closed P
ler Are moderate earthguakes by definition considered beyond design basis? This TOLess
should be clarified.
Kimyata second paragraph: The SFP water level decreases by 0.5 m (1.5 ft) due to sloshing
407 | rsme | os.07.13 Pg. 75 Murg:nﬁut in this par:graph, but only sloshing “is not considered.lo cause more than 1 ft of s Closed Qutside Planned
lor 'water loss” on page 65. Amount of water loss and units reported are not Process
consistent.
Kl line 2: revise to “..frequency of approximately one event in 60,000 years for Outside Planned
408 | Fsme | 05.0713 | pgos2  |Morgansut| o SVPS IO - ITEQUENCY O Spproxima £ s & Jose P Uperseded by FSME comments on 05.20.13 Closed
i Delta, PA." The frequency is unit and location specific. Process
MELCOR groups chemical elements into classes for tracking purposes in the
Kimyata dionuclide model package. MELCOR dlasses are set up for similar chemical
209 | rsme | os.07.43 Pa 91 MorganBut Tabie 19, E:I.ass 13, Is the name of the class really Boron even though it a {characteristics and volatility, There are good n:-a.lsuns for including these three i Outside Planned
includes silicon and phosphorus? into the same class, All three are network-forming near metals, Boron and Process
ler phesphorus readily substitute for silicon in silicates, and all form hard rocksalt
like refractory solids with metallic Zr.
Kitjata aragraph 2, line 5: Is the September 2001 date correct. Cycle Hossein Outside Planned
410 |FsmE| 050713 | pgo1  |MorganBur|PRrRETERN : P sl Comments superseded by FSME comments on 05.20.13 Closed
fiir: Bottom was September 2011 (see page 93 of the report, E. Process
Kimyata truncation should be either be remaved from t
learly. O iticism that could b de i Qutside Planned
411 | FsME | 05.07.13 | pg 145 |MorganBut|o oo ¥ N criticlsm (at could be mace ; AIN.  |Comments superseded by FSME comments on 05.20.13 Closed
lor methodology, no public exposures in J be considered nor would the Process
majority of worker exposures (if thyrd o iodine is excluded,
which is appropriate of the scena
Kimyata paragraph 4: The failure of ry e likely Is underestimated and Is
it ific fi al Pemn significant structural d t Outside Planned
412 | FsME | 05.07.13 | Pg 149 |Margangut| 'S B1t SPECTIC TOr TUEL S FUICANERT ISR camage: o AIN.  |Comments superseded by FSME comments on 05.20.13 Closed
far roadways (not just bgidges) i mergency vehicle response to Process
Fukushima Daiichig /
Kimyata mption there is no power loss beyond 20 miles may be Outside Planned
413 | FSME | 05.07.13 Pg. 149  |MorganBut ges due to the earthquake exceeded 200 km due to AN, [Comments superseded by FSME comments on 05.20.13 Closed P
ler nsmission towers, especially in Fukushima Prefecture. Toeess
Consequence Results, Low Density, Measures related to cost
Kimya it correct that mitigation credit under 50.54{HH){2} results in Outside Planned
414 | FSME | 05.07.13 Pg. 153 interdiction and displaced individuals than no mitigation? Are the low AIN,  [Comments superseded by FSME comments on 05.20.13 Closed

o mitigation credit numbers correct? If correct, an explanation in the
ght be useful,

Process
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Table 29 Consider deleting from the table the middle portion on Conditional
Kimyats Consequences. This information may be misused. It is listed, for example, as
“Individual Latent C: Fatality Risk within 10 miles” and h | f E-4. Qutside Planned
ats: | rawie | osi07ad| g3 [MomganButl o icuA tatent Cancerfatalty Risk within 17 miles and you have valies o AIN.  |Comments superseded by FSME comments on 05.20.13 Closed i
ler Consider changing this discussion from table format to verbage. The lower Process
“ portion of the table that provides the cancer fatality risk based on the event
occurring is E-11 or 12, That result aligns better with the message of the report.
Section 7.2.1, paragraph 1, lines 6-7: Delete “however, these radionuclides yield
exposures that are more chronic in nature and are relatively less likely to result in
Kimyata |high acute doses.” Outside Planned
416 | FSME | 05.07.13 Pg. 154 MorganBut |Reason: this is factually incorrect. The principle isotope of concern is cesium, a AIN Comments superseded by FSME commeft Closed
g Y Pk % I s Process
ler gamma emitter. The nature of the isotope isn't the issue, it's the concentration
(Bg/m2) of the radionuclide in the envirenment.
. paragraph 2: The projection of no early fatalities is incorrect. There are likely to
Kifnpete be fatalities associated with evacuation of hospitalized patients as was . Outside Planned
417 | FSME | 05.07.13 Pg. 154  |MorganBut : il F + AN, [Comments sup gy FSME comments on 05.20.13 Closed
er demaonstrated in Japan. A correct statement would be no early fatalities " Process
attributable to radiation exposure.
paragraphs 3, 4 and 5: Consider Deleting or developing the ra nale fopdi |
Kimyata alternate dose response. 1t is not clear how and why these altere
responses are used. Perhaps, no discussion of alternati ols Qutside Planned
418 | FSME | 05.07.13 Pg. 155 Ll But AIN C 1 ded by FSME t 05.20.13 Closed
& Dr?a‘_ﬂ should be included in the report. The NRC risks acc ing the DmenEslArEe by Sommenaan i Process
= LCF data if it not clear why and how these numbers a sed. (see comment
below for pg 237)
Kimyata ‘
Outside Planned
219 | FsmE| 05.07.13 | Pz 155  |MorganBut|Paragraph AIN.  |Comments superseded by FSME comments on 05.20.13 Closed = ;' a0
o g Tocess
: ditional individual information is bound to confuse the lay
Kimya especially given the very low likelihoad of an event occurring. The :
; 2 5 ; . 2 Outside Planned
420 | FSME | 05.07.13 Pg. 156 on concerning truncation could be described as an industry whitewash of| AJN.  |Comments superseded by FSME comments on 05.20.13 Closed

erm health consequences of effluent or accidental releases if it is not

Process
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Kimyata |paragraph 1: A comment about the impact of precipitation (rainout) is needed, Outside Planned
421 | FSME | 05.07.13 Pg 157 MorganBut|The impact of precipitation at Fukushima Daiichi is evident based on ground AN, [Comments superseded by FSME comments on 05.20.13 Closed P
lar depasition to the northwest of the NPP. rocess
Kimyata |Consider Deleting based on comment on Page 155, paragraphs 3, 4 and 5 above: Outside Planned
422 | FSME | 05.07.13 Pg. 157  |MorganBut AIN,  [Comments superseded by FSME comments on 05.20.13 Closed P
ler o Page 157, paragraph 2, last sentence: TAcess
Kimyata |Consider Deleting based on comment on Page 155, paragraphs 3, 4 and 5 above: Outside Planned
423 | FSME | 05.07.13 Pg. 158  |MorganBut AIN,  [Comments superseded by FSME comments on 05.20.13 Closed P
ler o page 158, Figure 92: Delete 620 mrem/y and 5 rem/y truncation bars Ll
Kimyata |Consider Deleting based on comment on Page 155, paragraphs 3, 4 and 5 above: Outside Planned
424 | FSME | 05.07.13 Pg. 158  |MorganBut AIN,  [Comments superseded by FSME comments g Closed e
ler o Page 158, paragraph 1, last sentence b Toeehs
Table 48, Uniform Pattern Consequence Results, Measures related to Health and
Safety of Individuals: Delete this section.
Kimyata ) - ) 47N Outside Planned
425 | FSME | 05.07.13 Pg. 206 |MorganBut|Reason: The section can be misinterpreted and will detract from the message that | AJN.  |Comments superseded mentsen 05,20.13 Closed P
ler consequences associated with the accident are very low, as described in the L
section below describing consequences per year.
i T: : Delete. =
Kimyata |Table 49 and paragraph 2: Delete " Qutside Planned
426 | FSME | 05.07.13 Pg. 207 MorganBut |Reason: see general comment, AIN E comments on 05.20.13 Closed
jir Process
#11, last sentence—This sentence should either be deleted are expanded to give 3
Kimyata clear statement on why the truncated doses were used. (It seems that truncated
i i f inty. If this i h Outside Planned
427 | rsmE| 05.07.13 | Pe.237  |Morgangue|00%88 3¢ being used to ive a range of uncertainty. If this is the case, perhaps AIN sdperseded by FSME comments on 05.20.13 Closed utside Flann
i this should be represented more clearly in the tables and discussion associated Process
with the truncated numbers, (also see #6 under the Communications Plan section
below)
Pg. 230 and Kinyata Also — verify land interdiction numbers for low density with and without Outside Planned
428 | rsme | 050713 |8 MorganBut| . ] y I led by FSME cc on 05.20.13 Closed
Pg. 170 fir mitigation (230; 170) Process
Kimyata . -
NOTE: this comment on deleting “condi le Qutside Planned
429 | FSME | 05.07.13 M But C t ded by FSME t 05.20.13 Closed
or?:rn Tables also — For Example Tables 48 and 49 on pages 206-207 AmmenUpaERtac semmanty.an o Process
Kimyata |There are OUO markings on document. Resolve wit! he Beyond staff reviews by the IOWG, BC, DivDirs. We have also sent the 3
H ; H < @ ; : OQutside Planned
430 | FSME | 05.07.13 MorganBut |will be publicly available. Pg. 69 covers actual SFP lo rn...which may Don A, [document out for fact check to PB earlier. We will again send the Closed P
ler have been OUD in the past. Verify. document out to PB on 06.10.13 for purposes of reviewing for SRI racess
Itz Ingrodaction; .the authiors discuss & HEath oo d It's not clear where else in the report this justification would fit. The
. the base case for this study. This sho ated throughout the study so as e 5
Kimyata R abars sEUhE OB h i th authors agree that the study is site-specific and that results are Outside Planned
431 | FSME | 05.07.13 MorganBut vkl i = qurag_e e et Brian W. |expected to vary for other sites. The authors have atternpted to be Closed
plant is located in a rural area wi ally more stable than other plants . A _ Process
ler : i clear that this study is not attempted to generically answer the
around the nation. The over, Its are fairly unigue to Peach ¥
expedited transfer guestion.
Bottom.
The authors should hat t e frequency of occurrence of earthquakes
- var\r b\.' geological® aphlca! area. Although the Peace Bottom occurrence The study addresses a reference plant and site. Figures4and 5inCh. 3
Kiyata Great East Japan earthquake with a magnitude 9.0 was rovide a breif insight on local seismic hazard varibaility. Regional Outside Planned
432 | FsmE | 05.07.13 MorganBut i 9 g Jose p, |ProvVidear B § Y, e Closed
e a1lin 1,000 pccurrence, The PGA at Fukushima, 180 km distant, was seismicity is out of the scope of the study. Section 4.3 addresses two Process
appro; d.5 g, yet th predicted frequency of occurrence in Figure 2 varies actuzl events in Japan but not their likelihood.
frol '_ E-5. How is this reconciled without discussing regional variations?
The various units came from different sources and documents. Some
sections of the report, the authors switch back and forth between 5| are design information that were originally in British units and it was
433 | rsie | 05073 qaditional units)” and "‘Tradullcnal units (51 unn:.}" Pafagraph 1on page 64 | Hossein |appropiate to cite them as is {with conversion to Sl units in Closed Qutside Planned

E. paranthesis}. Others were ption: and setpoints (e.g.,
for models) in S| units as part of this study, and it was appropriate to
cite them as is (with conversion to Briish units in paranthesis).

Process
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434

FSME

05.07.13

Kimyata
MorganBut
ler

The authors report Latent Cancer Fatality Risk in terms of LNT which is advocated
by the scientific community. As such, reference to alternative models and the
calculation of risk with dose truncation should be deleted. These calculations are
nat scientifically defensible and will detract from the overall methodology being
addressed. If dose truncation of 5 rem in the first year and 10 rem lifetime were
applied to the Japanese public and a majority of the Fukushima Daiichi nuclear
power station workers, then no LCFs would be predicted; a result that would not
be publicly accepted. If these models are given to give a range of uncertainty, this
should be clearly explained and perhaps presented in a more clear way in the
tables (i.e. table 29 and 49)

Comments superseded by FSME comments on 05.20.13

Review/Concurrence

Phacs Priority

Qutside Planned
Process

435

FSME

05.07.13

Kimyata
MorganBut
ler

Item (3] Consider deleting “inadvertent” before “aircraft crashes”

Brian W.

Closed

Outside Planned
Process

436

NRR

05.15.13

Pg. 184

Eric
Bowman

nated that the description of the storage location for the diesel driven portable
pump on page 184 would be considered Official Use Only — Security Related
Information, as would any specific details of the storage locations for the
50.54{hh)(2) equipment.

Jose P.

Ht'does not seem

changed to remove the referegige .
er near the pump’.

necessary. Instead the text noWlsays’s

Closed

0D Concurrence

437

NRR

05.15.13

D1

Eric
Bowman

One other minor thing; the NRC seal used on page D-1is incorrect because it has
brown tail feathers, The correct ones to use are available at
hittp:/fwww.internal.nrc.gov/ADM/branding/seals.html. See the sentence directly
above the Guidance section

Fred 5.

Agree. deleted NI F

438

NRR

05.16.13

Eric
Bowman

The Foreword uses the phrase "beyond design basis accidents” to discuss the risks
studied in this paper rather than "beyond-design-basis events.” I'm not sure why
'we are characterizing the study as being on accidents as it seems to me to be
better categorized as a study on the risk of events rather than accidents.

Kathy G.

Closed

0D Concurrence

Closed

0D Concurrence

NRR

05.16.13

Eric
Bowman

The first sentence of the second full paragraph reads "The study’s analyses
that a release from a spent fuel pool accident after the severe earthqu: t th
reference plant could occur between six out of a billion times and ong ou
million times per year." The description of the units strikes me as od e
starts out as an event frequency of once per 60,000 years (or, perhaps, 1. e
every 100,000 years) and is diminished by the subsequent dimansion]
probabilities. It strikes me that it would be better discu: beigg'six times
every billion years ar one time every 10 million years

[MNote: Please discuss this with Jose before making cha and this conflicts with
a comment he had.)--Al Nosek

440

NRR

05.16.13

Eric
Bawman

Kathy G.

addressad

Closed

0D Concurrence

The list of Abbreviations and Aeronyi | the entry "MELCOR - not an
acronym,” but omits a variety of othgf itéms that are similarly situated, For
example, NUREG, LSDY SO, SCALE, MAVRIC, BONAMI, CENTRM,
DEMOVO, FW-CADIS@ENd VEL not acronyms, but are used within the
document in all ¢ | lettg#rs (as is MELCOR) but omitted from the list of
acronyms. If there § e perceived in highlighting those instances where there
is a usage g proper for things in all capital letters that are not acronyms, it
should B&'internghfy consistent throughout the document. (N.b., the proper usage
of ars to be LS-DYNA and it seems to be a partial acronym with the
LS standinj ivermare Software. )

Daon A.

See Comment 588

Closed

0D Concurrence

441

NRR

05.16.13

Eri

Thg#fecand to last paragraph includes “Error| Reference source not found.”

peated three times,

Brian W,

Inserted reference to section 2,2,

Closed

0D Concurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, Comment Dispositi Priorit
ce ive Chapter ame men it sposition Phacs ¥
The discussion in the middle of page 17 on the NTTF Report omits mention of
recommendation 4.1, which would have added SFP cooling to SBO capabilities. Of
Eric significant note, the order resulting from the evolution of the recommended 4.1 1
44, RR | 05.16.13 5 h: 3
2 N 4 Bowman |rulemaking and the recommended 4.2 order is the regulatory action that puts in Brian Wi jsugsested changes have Leen:mitle. £ideed QD Coancumence
place requirements for SFP cooling, while the items discussed from
recommendation 7 only put in place requirements for an SFP level instrument.
The units chosen for the study assumptions for temperature shift from K to C
& under different portions of this page. I'm not sure that there is a good reason for s Some setpoints and default values are provided in K as the
443 NRR | 05.16.13 28 Bw:n:an the change, but it might be worth considering making them consistent. Also, the DSE =l numeical values in models. Some values in C are direct refe, Closed QD Concurrence
results of the analyses appear to by in K vice C, which might make that a more : other reports, This is appropriate for this report.
useful unit to use, or it least to translate the assumption to parenthetically.
Eric The final assumption comment on this page uses the acronym AC rather than ac
444 | MRR | 05.16.13 29 B for alternating current. The use of lower case letters, which would match the list | Brian W. |changed to lowercase, Closed 0D Concurrence
Liatipoll of abbreviations and acronyms, would better match the standard agency usage.
The first full paragraph starts out with the sentence "For each of these, large
seismic events and severe weather LOOP events are logically the most relevant
initiators, as they are the type of initiators that are most likely to initiate an
445 wr | 051613 3 Eric accnde:l'ltl.'ft the reactor and 5FP, while simultaneously hampering further ) I6se P, |sedFaspanse Closed 0D Concurrence
Bowman |accessibility to key areas, key systems and components, and key resources.” It
might be better to discuss the latter as being a severe weather SBO; for a LOOP
alone the availability of emergency diesel generators would prevent an accident
at the reactor and SFP.
< T o ttod f et ot P
236 | nem | 054613 50 Eric e abbreviations E, W, N, and 5 are omitted from the list of abbreviations and Do Closed A0 Cantitaiis
Bowman |acronyms.
g o ch - e
447 | ner | 051613 86 Bo::an The common usage for NEI documents should be NEI 06-12 rather than NEV06-12,| Jose P/ Atk change was made i tha Capent varsion of the Closed 0D Concurrence
i | bullet incl " IR f "
448 | NRR | 05.16.13 88 £z | [|TheinalhuliEtincludes Tk ot REfeoence sourcmotfdund. drepeatad e By . It rted reference to section 2.3. Closed oD Concurrence
Bowman |times.
r The bul " —— e | Ref r ]
a29 | nem | 051613 03 Eric e bullet preceuflmg Section 5.6.2. includes "Error! Reference source n nd 83 W, linserted reference to section 2.3. Closad OD Concurrence
Bowman |repeated three times.
Section 8.1.1 bullet (1) makes the statement "As mentioned earlier, the Tl The 9 days (changed to 7 days to be consistent with the other section of
this scenario would take 9 days to decrease to the fuel rack t | ol notfind the report) is based on the SFPs calculation for the reference plant.
Eric this mention previously in the document and it does not tl eNsee; James disgrees using EA-12-045's number for the callculation. There
450 MNRR | 05.16.13 176 J C. Closed oD G
Bowman |reported time to boiling to the top of fuel in their EA- 91 ra Ames are differences between the actal situation (i.e., SFPS calculation) and iz SRCHTEnEe
(ML13059A305 at page 30) which is 95 hours for n tags ditions and 33 regulatory requuirement {EA-12-049). The HRA calculatio should be
hours for the design basis heat load. based on actiual situation.
Eric The description of the location of the 50.54(h pm torage on this page
451 | NRR | 05.16.13 184 s should be designated for Official Use O elated Information per SRM- | James C. |Removed from the text. Closed 0D Concurrence
SECY-04-191,
x ; (T : FEART licso 1 : -
452 | nem | 054613 249 Eric There are a number of references to th ut it is not listed as a Brian W. :I'he 5S4 is not public so |t. can be referred to in the text but not Closed OD Concurrence
Bowman |[reference. included in the reference list.
ic  |th i iately @ 2 includes "Error!
453 | ner | 051613 B-7 LS & paragraph "",r,"Ed‘a‘E u Zincludes“Errorf Refecence  PAndrewi o o o il b comectad Closed 0D Concurrence
Bowman |source not found.” repea B.
i The final in 3 fi s h A
454 | nem | 05.16.13 B-10 Edi: | Thefinal pstageaph e source viot folnd."regieated thice, ["ANIRRW L oo e willl bisotrectad Closed 0D Concurrence
Bowman |times. / B.
r ! r " . T
455 | ner | 051613 B-11 Erle g0 oriithe ”““f"d Section b L 7RO e TE ol Andrew | @ mattinig wil be cormected Closed 0D Concurrence
Bowman gd." three times. B.
as6 | ner | 051613 D1 ke FredS. |Agree. Deleted NRC seal. Closed 0D Concurrence
Bowman
Incorporated. Figure, section, and table references were checked and
madified to use cross-referencing. Appendix D references to pages in
main body of the report and can be properly referenced and not the main report were changed to section references using cross-
7 05.16.13 F 3
4 RES b Another example is the reference to page 67 of the report on page D- teds referencing. SFPS, p. 67 was converted to SFPS section 5.1 [appeared in Closet gDiConcurerice
n this configuration, the reference plant spent fuel pool stores 852 §D.3.2.3.9] and SFPS, p. 7 was changed to SFPS section 1.3 [appeared in
assemblies (Spent Fuel Pool Study, p.67)." The pagination may have changed. §0.3.4.6].
ain A list of assumptions and potential conservatism may be beneficial to put the The 100% linear fragility for seismic bin 4 is addressed in Table 73. The
458 RES | 05.16.14 D Eaili results in context. For example, assuming 100% leak for seismic bin 4, and not Fred 5. [cost and risk impacts associated with the cask handling is discussed in Closed 0D Concurrence

considering the added risk of cask handling,

section D 2.2,




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, C t Dispositi Priorit
ce ive Chapter ame ommen it sposition Phacs ¥
The conditional probability of release value of 8,57% for Seismic bin 4 is based on
fragili i f 1.0 OCP probability val f 60/700 or B.57%,
ks p_o'wer ra.g.1 et gk fr \r.'a_ ue 9 / ‘_)r weEt Agree. Revised the following text to Table 73, note 6, "The conditional
and a liner fragility of 1.0. There may be some uncertainty in the cooling time L ol
E 5 2 : probability of release value of 8.57% based on an ac power fragility
Hossein during the operating cycle for Bin 4 since the extent of damage to the pool is not value of 1.0, an OCP probability value of 60,700 or 8.57%, and
459 RES | D5.16.15 o .. |known and may differ from Bin 3 that predicted 60 days in the operating cycle. Fred 5. g B ¥ 1y 2 ot Closed 0D Concurrence
Esmaili 5 . : > M conservatively assumes a liner fragility of 1.0 (e g., 100-percent
The analysis appropriately takes a bounding approach to liner failure probability byl ? - =
7 + : likelihood of pool liner failure) for a bin 4 earthquake and for a cask
of 1.0. This should be acknowledged in the report, but the break-even analysis dr ithin th i .
suggests that the release frequency must at least increase by a factor 36 to meet B W SRae
this objective.
. i v : . The Peach Bottom Unit 3 license expires on 7/2/2034 per
H Lk 2.3 r
460 | mes | 051616 D ossein _(Twa end dates for the cperating ficanse are given, 2028 insection D3:23.03nd | ¢ oyo | ern. . nre. gov/info-finderfresctor/pha ftn Closed 0D Concurrence
Esmaili {2034 in section D 3.2.2.3. £
changes were made to section D 3.2.3.1,
H il - 3
461 RES | 05.16.17 D-15 E?::ill? 10,000 pSv per hour is 1 rem per hour, and not 10, FredS. [Agree. Comment incorporated. Closed 0D Concurrence
Table 7 should be modified to get rid of doses for April and May that are within Table 7 was modified to remo ‘May that are not
the ranges specified in the Radiation Exposure column (e.g., 69.3 in April within the ranges specified in th exposure column. Spent
Hossein corresponding to = 250). More importantly, the analysis in Table & is mainly based fuel pool accupational ac i al exposure are based on
462 RES | D5.16.18 D-17 i on the Fukushima accident, but somehow it is tied to the “Immediate Accident Fred 5. |post reactor accident valu icred at TMI-2, Chernobyl, and Closed 0D Concurrence
Occupational Exposure for a Spent Fuel Pool Fire” in Table 8. Fukushima did not Fukushima consis i contained in the RA Handbook,
involve a SFP accident. The other accidents referenced in Table 9 were also not appendix C.10, is of Accident Preventive and
SFP accidents. Mitigative Optio el Pools (NUREG/CR-5281)."
i high- itw SFP i
Hossein Sections D 3.2.3.9 states that "In 2012, the reference plant has 3,819 fuel _. urn:elr hase: :: :hels:l::e‘:‘;‘;.s 0}“;:;‘;;:;:;}?{2
463 RES | 05.16.19 D-24 .. |assemblies stored .. The main body of report assumes 3055 assemblies and Fred 5. " : 4 PACIY. OF 3, ’ Closed 0D Concurrence
Esmaili : : i assemblies to accommeodate a full core offload
allows for 764 empty cells for full core offload. The issue is consistency. :
iment incorporated.
It is stated that “These values are based on the MACCS2 and PRA analyses .
Hossein  |described in further detail in the Spent Fuel Pool Study and other referenced Replated "MACCS2 and PRA analyses" with "MACCS2 analyses and
4p4 RES 05.16.20 D-28 Closed
Esmaili  |documents.” Reference to PRA should be deleted, and it appears in other xhahilistic considerations” L S0 concurrance
the appendix. SFPS is not a PRA, although probabilistic considerations a
Changes to the paragraph -> “In section 9.2 of the Spen
sensitivity analysis is provided in which & mare favor;
considered in which eight cold assemblies surround e
fuel assembly pattern). Although only a few sensitivity A
using this configuration, the results looked pron pary findings are
that for OCP3, there is no ium fired se from the fuel, but in
OCP2, a zirconium fire is predicted, bl re lower compared to 1x4
patter.reneaf-the pawerfue ; es-rcaniurm-firefo
Hossein  |smalHe o .
465 RES | D5.16.21 03.4.10.4 Eermaili 3 Fred 5. |Agree. Comment incorporated. Closed 0D Concurrence

Furthermare, the hi apfiguration
atalo #he peeplantspantfual pael: which allows for
1 e offload ard may result in similar reductions in risk
to the low-density sig option evaluated without the significant capital costs
for implefentatiph, Fur evaluation of this alternative and possibly other
"ations for all operating cycle phases is recommended in order to

S alternatives in a backfitting analysis.”

764 empty cells fo




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Priority

# Office | Received 2:::::‘ Mame |Comment SFPL:::h' Disposition Reviewer Co 5 Revlew.;i:::nrrenu
| have restricted my review {other than 2 items noted below) to the up-front
material and the Regulatory Analysis, to minimize the time impact on other
projects. Overall, the preface materizls (SECY, Foreword, and ES) do a reasonable
job of balancing the varied internal stakeholder views, in my opinion. The
‘comments below are intended to improve specific communication aspects, and in
466 RES 05.17.13 General  |Don Helton |the case of the bolded comments {those that would collectively cause me to non- Team [Noresponse reguired Closed QD Concurrence
concur if not addressed) to ensure the staff's ability to defend the material.
Mial the afar i { balance is critical, and invasive changes made to
the report prior to issuance could easily undermine that perceived balance. All
comments are referenced to the version of the SECY/repart in ADAMS on
5/13/13.
The inclusion of the Regulatory Analysis (RA} in Appendix D brings in a new set of
baggage associated with past agency assertions about the costs and benefits of
spent fuel transfer. The NRC has refuted claims by Intervenors that this action is
cost-beneficial, most notably in the agency response to a 2003 paper by Robert
Alv_arez etal,, of &vhlch the currem NRC Chairman wes a cn-al._llho; W Mery s!:eclﬂc Added the following to se A Assbmptions.” The costs
claims are made in the agency’s response (e.g., that industry implementation G .. x
. 3 g presented in this analysis 3 esfimates by the author or cited
467 RES | 05.17.13 General | Don Helton Serimares oty H_I“m HOIEMS an u.nde_r-estlma.tg_ Wihen PSS was aideaft Fred 5. [documents. It sho! is a generic cost estimate and Closed 0D Concurrence
research study, ensuring consistency or issuing a revised fact sheet would have - piéific: Faatiires iiay résult i highsr
been a logical down-stream step. Now, the staff will be put in the position of
trying to defend p ial inconsi ies ir diately. Each time the regulatory
analysis is referred to, there needs to be a statement that says that the staff is in
the process of comparing the results of the RA to past agency positions (or the
like), and cognizant staff need to be given the time to thoroughly do this
comparison,
Concerns were expressed by a previous reviewer that providing times to air .
468 RES | 05.17.13 General  |Don Helton|coolability are inh:renti’vI l;’lv.lo-gll; RES staff pushed bazk, but r:quested that AEes T .[I! per.nilng 2 rspnse fron) FES'"SB' Hate tharthe reportwii Closed 0D Concurrence
NSIR's Information Security Branch arbitrate — what is the status of that? pruwded. infull: 30 B OE SR Teiew o 06,3013 o
Orig: The enclosed report documents a study performed by the Office
Batheround aaction=The anclased report i nota sk stidy, of NuFIear Rggulatuw Research to :nntnnn_:e the examinatian of the risks
paragraph of the SECY should nat indicate that the study exa associated with the storage of spent fuel in spent fuel pools.
469 RES | 05.17.13 InfoSECY | Don Helton|should indicate that the_ sludy_gxam_mes the pOlEI_‘n.la[ Don A, New:The enclosed report documents a study performed by the Office Closed QD Concurrence
postulated beyond-design basis accident, as the title g
Faflact. of Nuclear Regulatory Research to examine the potential consequences
from a postulated beyond-design basis accident in the storage of spent
fuel in spent fuel poal
Orig: These studies used simplified and sometimes bounding
Discussion, 1st para. — Rather, AMUREG-1738 used “sometimes gesimptions andimadels to c!‘laral:te_rize e Ii_kelfhood and
bounding” assumptions and ut further explanation, stick with sinsequenchs of bevond:design-hastsSEE attidents
470 RES | 05.17.13 InfoSECY | Don Helton | “simplifying” which is alge port excerpt from which this was Don A, . e . . " Closed 0D Concurrence
pulled describes NUR bounding assumptions, and thus tewThese sridies HSEd T A A 57
Provides the cori mo:.!e1s to .characterrlze the likelihood and consequences of beyond-
design-basis SFP accidents
Orig:The results of the study will be used by the Office of Nuclear
Reactor Regulation (NRR) to evaluate what future regulatory actions
the NRC might undertake, including whether expedited transfer of
471 | mes | 051713 | infosecy |DonHe pr 0 para. = This should stats that the stisly results will e used by Don A, spentfuefrom SFFsinto dnycaskstorage s justfed Closed 0D Concurrence

njunction with past, more comprehensive studies to inform...

New: The results of the study will be used by the Office of Nuclear
Reactor Regulation (NRR], In conjunction with past, more
comprehensive studies to inform the question of whether expedited
transfer of spent fuel from SFPs into dry cask storage is justified




Compiled Comments on Frozen SFPSS Documents

(Comments in black, helpful info in blue)

Office

Received

Affected
Chapter

Comment

SFPPS Ch.
Lead

Disposition

RES

05.17.13

Foreword

Don Heltan

1st paragraph says that we study BDBAs to understand margin, which is true.
However, we also study them to estimate risk to the public, which by design,
emanates from BDBAs.

Kathy G.

addressed

Review/Concurrence
Phase

Priority

0D Concurrence

473

RES

05.17.13

Foreword

Don Helton

3rd paragraph should say “likelihood and consequences” rather than “risks and
conseguences,”

Kathy G.

addressed

474

RES

05.17.13

Foreword

Don Helton

Ath paragraph currently says: “very severe, highly unlikely, earthquake”...the
madifiers very and highly do not benefit the paint being made, they simply add
undefined verbage without improving the reader’s understanding of the
guantitative context. If the seismic bin #3 earthguake is very severe does that
make the unstudied seismic bin #4 earthquake very, very severe? If the event is
highly unlikely, what does that make the design-basis large break LOCA which has
a lower estimated frequency of occurrence? The modifiers should be removed

Kathy G.

addressed

Closed

0D Concurrence

Closed

0D Concurrence

475

RES

05.17.13

Foreword

As worded, the 4th & Sth paragraphs basically say that we looked at both public
health and environmental consequences, and the public health effects are
equivalent to past studies. This leaves a clear gap with respect to how the

Don Helton

c es compare, which is in fact covered in the ES and the | Kathy G.
report. Given the desire for simplicity in the foreword, it is more appropriate to
say that this report further corroborates past studies” conclusions that SFP
accidents are low likelihood, high consequence events,

addressed

Closed

0D Concurrence

476

RES

05.17.13

Foreword

Don Helton

Last paragraph should not tie the Reg. Analysis to the results of this study alone.
That RA was rightfully informed by past studies as well.

Kathy G.

addressed

Closed

0D Concurrence

477

RES

05.17.13

Foreword

Don Heltan

like the RA done for this 1 plant is the final decision on the EFM issue. Currently
this point doesn’t appear to be clearly made until the 10th page of the RA (last
paragraph of Section D.3.2.2).

Last paragraph should reference the Tier 3 initiative, rather than making it sound

Closed

0D Concurrence

478

RES

05.17.13

ES

Don Helton

3rd paragraph, 1st line — it's not clear what is meant by “scientifically validated
recommend deleting “scientifically”

479

RES

05.17.13

ES

Don Helton

4th paragraph, “The study also shows even when 10 CFR 50,54 (hh)(2
measures are unsuccessful, a lower likelihood of a release is predicted th
previous studies.” — Unless this exact sentence appears in the'@]

compares SFPSS to past studies, it is too amorphous of a
defend in isolation. When using the EPRI hazard curve
this statement is not true (it's only with the additio
hazard curve results in that it becomes defensible). | re
sentence.

(LT adding the LLNL
end deleting the

Closed

0D Concurrence

Kathy G.

addressed

Closed

QD Concurrence

480

RES

05.17.13

ES

Don Helton

Ath paragraph, “Analysis also shows th
a radiological release within a few.m
reactor into the spent fuel p
water, steam, or air.” It is i
added. Otherwise, the
and all scenarios, whiet
regarding the coofal
lead to a mis-interpra

the s igbpool is only susceptible to
‘@flcr the fuel is moved from the
&, the spent fuel is coolable by

n of the study’s results in the context of
Wicement exemption reviews, and (i) lead to contentions

anding occur during a Senior Reactor Analyst counterpart
15th, 2013,

Kathy G.

addressed

Closed

QD Concurrence

RES

05.17.13

ES

482

RES

05.17.13

ES

: suggest adding “at least” to “Within the first 3 days of the event”
ch of the time the release would be much later than 3 days.

Kathy G.

Done as the reviewer suggested.

Closed

0D Concurrence

Operating Cycle” — otherwise the reader is left wondering what happened to the
middle of the operating cycle

igure E5-1: suggest changing “Late in Operating Cycle” to “Remainder of the

Kathy G.

Done as the reviewer suggested.

Closed

0D Concurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Office

Received

Affected

Chapter Name

Comment

SFPPS Ch.
Lead

Disposition

483

RES

05.17.13

ES Don Helton

1st bullet after Figure ES-1: “The study finds liner damage is the only way to cause
a radiological release in less than 3 days.” Again, a “for the scenario and SFP
studied” is imperative, for the same reasons as cited above,

Kathy G.

addressed

484

RES

05.17.13

ES Don Helton

1st paragraph after the bullets on page iv: This wording makes it sounds like
hydrogen generation and combustion is only relevant for high-density loading
cases, as opposed to the intended point which is that only the high-density

loading leads to combustion of hydrogen for the scenario/SFP studied,

Kathy G.

The reference to the less potenial for hydrogen explosions for low

density cases assumes such an event is possible for the high density
cases (specifically small leak cases in OCP2 and OCP3). The word
"studied" is now added after "The low-density poal release

Review/Concurrence
Phase

0D Concurrence

Closed

QD Concurrence

Priority

485

RES

05.17.13

ES Don Helton

Same paragraph — the description of a 1x8 is misleading because one of the two
cited cold assemblies is dedicated to a different hot assembly - should say
something like ‘hotter fuel surrounded by additional cold assemblies relative to
the 1xd pattern)

Kathy G.

addressed

Closed

0D Concurrence

486

RES

05.17.13

ES Don Helton

Same paragraph - suggest ending the last sentence with ‘(resulting in lower peak
fuel temperatures)’ — otherwise it is not clear why more heat transfer to cold
assemblies correlates to lower radiological release fractions

Kathy G.

addressed

487

RES

05.17.13

ES Don Heltan

Figure ES-2: The note on the ac fragility stating that Order EA-12-049 and EA-12-
051 will reduce this probability is incorrect. These orders do not affect the fragility
of the electrical distribution system. They seek to improve the capabilities the
plant has for dealing with severe external hazards, and they may increase the
prabability that the plant will successfully mitigate the accident, Even an 5FP
measurement capability with independent power doesn’t change the probability
that there will be no power to the SFP cooling system, RHR pumps, etc., which is
'what this item in the figure deals with. At best, this note is associated with the
wrong itern in the figure.

Kathy G.

RES

05.17.13

ES Don Helton

Pg. vi, final 2 paragraphs - The comparison to the Quantitative Health Objectives is
misleading in several respects. First, the individual LCF risk does not alwa
within 10 miles of the plant {and this is demonstrated by Figure 96 in the
report), Second, the QHOs are intended to compare all sources of ri:
MPP to societal risks, and the agency assumes that the SFP contribution i
risk can be neglected in comparison to that of the reactor, for the a
captured by the OQHOs. As such, what is done here is equivalel i
first significant figure of a number when doing 3 compari
already been made that the frequency-weighted co
are low. The real point trying to be driven home in th

i i fi ighted co es are “in thy

se” relative to other

P ‘tampliance with the
Dmparing the results directly to
g.the Safety Goal comparison,

9 L
contributors to cancer risk, not that this studyde
Cammission's Safety Goal. As such, | re
the cancer risk numbers already citedy,

Kathy G.

Closed

0D Concurrence

addressed

Closed

0D Concurrence

Adding explanation from SOARCA

Closed

0D Concurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Office

Received

Affected
Chapter

Comment

Lead

SFPPS Ch.

Disposition

Reviewer Co

489

RES

05.17.13

General

Don Helton

Text was removed from Section 1.8 and the Conclusions which described future
work that might be beneficial, based on the assumptions made in this study,
pending NRR's path forward on the associated Tier 3 item. This text was removed
over the protest of staff in RES/DRA, on the basis that, “All of this is a potential
wish list, and would point out to the reader that the NRC may not have a good
understanding of what can happen with 5FF accidents after all. It does not add
credibility to the study and provides fodder for others to expound on what we
don’t know, which we provide in an NRC written and approved document.” [Ref;
4/26/13 email from Greg Casto to Kathy Gibson] Meanwhile, NRR has placed an
QUQ User Need Reguest in to concurrence requesting RES to conduct an

peri | program to look at thermal hydraulic and accident progression
modeling issues unique to partial draindown and bailoff 5FP accidents, neither of
which contributed to the SFPSS frequency-weighted conseguences
[ML13133A055]. The coincidence of these actions places the authors of the report
in an indefensible position as to why we are outwardly not acknowledging
knowledge gaps while inwardly pursuing future {and costly} research. The original
text from Section 1.8 and the Conclusions should be re-instated.

Kathy G.

addressed. Still evaluating need for UNR

b

Review/Concurrence
Phase

Closed with
Ques.

0D Concurrence

490

RES

05.17.13

ES

Don Helton

Al has identified an apparent error made (by me) very early in the project
formulation with respect to the definition of OCP time windows. Specifically, on
5/9/11, | appear to have made an error in updating the OCP definitions, by
changing the overall representative operating cycle window from 730 days
(outage + non-outage) to 700 days (i.e., not including the outage time in the
'overall cycle definition). I've no explanation for why | would have deliberately
done this, since the unit goes in to cutage mid-September every other year, and is
thus clearly on a 24 (rather than 23) month operating cycle (outage + non-
outage). This only affects the time window for OCPS, but affects the fractional
contribution of all OCPs. The changes are pretty minor in the grand scheme of
things, but nevertheless, the report needs to be updated to either (a)
acknowledge this error and point out that the impact is minor or (b} update
aspects of the report to be consistent with the 24 month {730 day) OCP défir

&

Currently is Shauld be

OCP1  D.9% Sums to 8.3% 0.8% Sums to 7.9%
OCcP2  2.4% 2.3%

QCP 3 5% 4.8%

OCP 4 25.7% 24.7%

OCPS  66% B7.4%

Total 100% 100%

@
/)

RES

05.17.13

Don Helton

V

5
g/

Widded a footnote to Table 15 in Section 5.1 "After results were

calciifgted based on a 700 day operating cycle, the authors realized that
hecorrect operating cycle length should be 725 days (including the 25
ay outage) rather than 700 days (which didn’t include the outage).

This error is expected to have a small impact on the overall results.”

Closed

0D Concurrence

.
Pg. D-4 states that both mean:
of public health and safety ap
pratection as defined by the|l
similar statement, exg
verify, and update,

torage provide adequate protection
pme

g | don't believe that adequate
Al

the environment, Rather, | believe the
ding '3 ronment,’ in 0.5.1.1 is correct. Please
s approgriate;

FredS.

Agree. Incorporate by deleting the phrase "and the environment." The
term “adequate protection” is not defined in the AEA; it is a subjective,
yet mandatory standard. Under applicable case law, the NRC must
have “reasonable assurance” that there is “adequate protection” of
public health and safety before approving a licensing action. [Power
Reactor Development Ca, v. Int'l Union, Electrical Workers, 367 U5,
396, 407 (1961); Nader v. Ray, 363 F. Supp. 946, 954 (D.D.C. 1973)].

492

RES

05.17.13

Section B2
would

1sjdiaragraph— The statement that going to low-density racking
iggificantly improve fuel coolability needs to be tempered. The

Don He d

L/

stat en nore defensible for BWR fuel (where channel boxes prevent cross-
gt pectivinof the rack walls) and under the assumption that licensees would
aneously be required to remove channel boxes prior to 5FP storage
be done). The SFPSS assumption related to this is stated in the
0 Delineation and Probabilistic Treatment” entries in the Section 2.1
ptions table. Separately, the first sentence in the 2nd paragraph of Section
D 3.2.3.1 would be a convenient place to remind the reader that you did not

assume the pool was re-racked.

Fred5.

Closed

0D Concurrence

Incorporated. The first sentence in the second paragraph of Section
0.3.2.3.1 is revised as follows: The reference plant has 3,819 fuel
assemblies stored in the spent fuel pool in a high-density 1x4 loading
configuration using the existing high-density racking.

Closed

0D Concurrence

Priority
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RES

05.17.13

Same paragraph: the closing to the paragraph is too heavily slanted toward the
pros of the alternative, in that it states the decrease in decay heat for the
low-density situation, which the table near the beginning of Section 11 shows is
Don Helton jonly ~15%. Meanwhile, it doesn't point out the converse points: that it has
practically the same amount of short-lived radionuclides, almost as much decay
heat, and that the additional water can delay clearing of the baseplate (and thus
natural circulation of air) should the pool become drained.

Freds.

Agree, Revised section D.2.2, 1st paragraph, last sentence to read;
Because of the low-density spent fuel pool loading, this alternative has
less longer-lived radionuclide inventory such as Cesium-137 (Cs-137)
present in the spent fuel pool, a lower overall heat load in the pool, and
a slight increase in the initial water inventory that displaces the

T d spent fuel blies. This additional water in certain
situations could delay the clearing of the baseplate, which would
temporarily inhibit natural air circulation cooling under and up t
the racks should the spent fuel pool completely drain,

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

494

RES

05.17.13

Table 2 has several administrative issues as follows:

o The first two instances of footnote 3 are associated with initiating event
frequencies, whereas footnote 3 describes fragilities. These two instances should
simply say that they are taken from the main report.

Don Helton |o The 1x4 successful mitigation column has a number of instances where footnote
3 is referenced, but footnate 5 is intended.

0 “LOOP —severe” should be “LOOP - severe weather”

o The pneumatic seal row has a reference to footnote 8, which does not exist.

Fred 5.

Incorporated.

Closed

0D Concurrence

495

RES

05.17.13

Table 2 contains a number of assumptions that are understandable in the context
of the RA {we had to assume something, we didn’t have a good number, and we'll
later try to convince you in the break-even analysis in D.4.4.1 that we're not close
enough to a threshold for things like this to matter). But these assumptions are
not described in a way that acknowledges their arbitrary nature, and they are
staternents that the staff cannot defend on the basis of physical processes. They
need to be appropriately qualified. These include:

o The use of the conditional probability of 0.69% and 0.036% for initiating events
other than cask drops and seismic events. These other events don't lead to
leakage at the base of the pool, and often do not have concurrent ac failure, so
conditional probabilities that credit air coolability for large portions of the
operating cycle and account for liner fragility simply do not have any relevance.
Most would actuzlly have a conditional probability of 0.0 with the 72-hour
truncation time assumed in the main body of the report or 1.0/0.0 with n
Don Helton [truncation (for the unsuccessful fsuccessful depl i
o The reference plant does not use pneumatic seals.

definition conservative. M, hils lying the coolabili
events may be non-conservative (fuel geometry may notb
current frequency estimate of 6e-7, different assump
change the overall release frequency by a factor of
to appropriately characterize these assumptions and to ¥
the break-even analysis.

g s can
really important

er number that

e in multiple places in Section

nsuccessful deployment
d in Table 2. Otherwise, this value

poftant baggage that comes with it.

Table 2 which lists the use of conditional probabilities to derive
elease frequencies for spent fuel pool initators as discussed in the
esolution to comment #617. Pneumatic seals are shown in the table as
N/A as they are not used in the reference plant . Added the following
text to first paragrpah under Table 73: This release frequency value is
subject to the assumption of unsuccessful deployment of mitigation and
the other assumptions contained in this analysis and those stated in
Table 3 of the main study.

Closed

0D Concurrence

496

RES

05.17.13

 to the reactor. This is a mis-quote of the reference
igeds to be corrected.

Don Helton|spent fuel pool, as opp 2

Fred 5.

Agree. Changed phrase to "exposure of the unit 2 reactor fuel rods"

Closed

0D Concurrence

497

RES

05.17.13

’ appear hat “beyond the postulated accident site” needs to

Don Helt
O e “beyond 50 miles”

Fred 5.

Incorporated.

Closed

0D Concurrence

498

RES

05.17.13

Earch should be done in the RA to replace "PRA” with "probabilistic
ations” = this may seem like a trivial change to some, but it's a very
distinction because it has embedded implications about scope, and
es what was done in the main body of the report,

Fred 5.

Incorporated. Replaced PRA in text to "probabilistic considerations”

Closed

QD Concurrence

RES

05.17.13

here are a number of cross referencing issues, wherein the cross-reference to
n Helton|Section 3.2.2.x is off by 1, The instances | noted appear in 0.3.4.1, 0.3.4.2, and
D.3.4.3.

Fred5.

Incorporated. Figure, section, and table references were checked and
modified to use cross-referencing. Appendix D references to pages in
the main report were changed to section references using cross-
referencing.

Closed

0D Concurrence
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RES

05.17.13

Don Helton

Please consider changing the labels for PH2 and PH3 in Table 22, As is, it's not
clear from the table that both include impacts beyond 50 miles.

Fred 5.

Incorporated. Deleted first column from tables 21 and 22, which
contained the labels PH1, PH2 and PH3. Also made conforming changes |
to section 0.3.4.1 to remove usage of these labels in the text.

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

501

RES

05.17.13

Don Helton

Section D.3.4.5 - It"s not clear if the author is aware that for this seismic event,
MUREG-1150, SOARCA, and contemporary PRAs would estimate a very high
likelihood of core melt in both reactors. On the other hand, this section’s wording
may simply reflect the nature of an RA focused on the SFP,

FredS.

This analysis focuses only on the spent fuel pool. No change required

Closed

0D Concurrence

502

RES

05.17.13

Don Helton

Section D.4.4 = It is very ¢ ingtorefertoa ivity analysis as the best
estimate, recognizing that the terminology is intended to separate the sensitivity
to the actual best estimate from the sensitivity to the actual low and high
estimates. As is, a reader flipping back to the appendix and landing on Table 33
and the related text will walk away thinking that the undiscounted best estimate
result is that it is cost-beneficial.

Fred 5.

Agree. Revised Table 33 title to denote that the:
Sensititivity Analysis.

Closed

0D Concurrence

503

RES

05.17.13

Don Helton

The comparison of SFP risks to the CDF and LERF QHO surrogates is not consistent
with the derivation of these surrogates. It is mast problematic for the COF, which
is a latent cancer QHO surrogate, and for which a large reactor release is not
necessarily limiting in terms of conditional close-in public health effects, More
specifically, the derivation of 10-4/year relies on the use of a conditional
probability of an individual becoming a latent fatality (CPLF} taken from the Surry
MNUREG-1150 reactor analysis (see NUREG-1860, Appendix D for a sample
derivation). At a minimum, it should be acknowledged in the RA that these
surrogates were derived using reactor accident characterizations. More broadly,
it's not clear why this section is needed, given that the cost-benefit analysis has
been performed.

Freds.

Agree. Added text to ackn
using reactor acci
backfit screens,

se surrogates were derived
tions, This section is required for all

Closed

0D Concurrence

504

RES

05.17.13

Don Helton

The discussion in the second paragraph of Section D.5.2 should be revised.
Reactor / fuel handling building failure is not an underlying assumption. The
reactor [ fuel handling buildings of US plants, even with the filtration systems in
operation {which presumes ac power), will not “bottle up” an SFP zirconium fire
regardless of whether any structural failure has occurred. Significant holdup g
fission products may occur, but this only affects the magnitude of the radig
release, not the fact that one would be occurring. | suggest simply deleti
2nd sentence in the paragraph.

505

RES

05.20.13

General

Kimyata
Morgan
Butler

The authors present a comprehensive study of the impactof a b
basis earthguake on a Mark 1 BWR spent fuel pool and g
versus low density loading on accidental releases of |
SFP. The study should be released for public comme
of general and specific recommendations which are inten
documentation of the study and minimize pablic confupf

aterlaffrom the
gent upon a number

Iy orated. 2nd sentence deleted.

Closed

0D Concurrence

Team

Mo response required

Closed

0D Concurrence

506

RES

05.20.13

Intra and
Background

Kimyata
Morgan
Butler

In the introduction, the autho:
as the base case for this studgy i
from criticizing the report because the
ically more stable than other

8., the 9.0 egrthquake in Japan was a 1:1,000 year occurrence, or
1the impaglof beyond-design-basis earthquakes at SONGS) as well as the

Brian W.

As the commenter notes, this is a site-specific study. We did not
analyze an SFF in a more seismically-active area, or in a more populated
area. A more general analysis will be considered as part of the overall
Tier 3 effort for this area.

The impact of the earthquake on nearby infrastructure was outside the
scope of the study, which used the assumptions from SOARCA.
Damaged infrastructure could affect offsite response times which was
|considered in a sensitivity analysis (Section 9.8).

Closed

0D Concurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

# Office | Received '::::::‘: Mame |Comment SFPL::'IC“' Disposition Reviewer Co Revlew,.:loa::urrente Priority
Please see the response to comment 433, The various units came from
Throughout the repart, the authors switch back and forth between “SI units different sources and documents. Some are design information that
Kimyata |(traditional units)” and “Traditional units {5l units).” This is particularly notable bt were originally in British units and it was appropiate to cite them as is
507 RES 05.20.13 General Morgan (when it occurs within the same paragraph or footnote. We recommend that one £ {with conversion to SI units in paranthesis). Others were assumptions, Closed QD Concurrence
Butler  |format be used and this format be standardized throughout the entire report . f; and setpoints (e.g., for models) in S units as part of this studyg
before public release. and it was appropriate to cite them as is (with conversion to Briish units
in paranthesis). b
The authors repart Latent Cancer Fatality (LCF) risk in terms of use of the linear, The approach in SFPSS 13 Consistent with that was reported |
no threshold (LNT) hypothesis which is advocated by the scientific community, but We believe the dose truncations provide insights that we hig
also advocate the use of an LNT maodel but truncating the first 5 rem/y exposure, report, however we are working to better communicate th
10 rem lifetime exposure, and 620 mrem/y. FSME strenuously objects to the 5
truncation of dose as employed in this study, 1) The word "model” has been deleted from the e ¢h associated
‘with the dose truncation results.
The use of the LNT hypathesis to late health effects was assessed by independent
. expert elicitation and a report prepared for the Nuclear Regulatory Commission 2} Section 7.2.2 paragraphs 5-6 has bee
Kimyata .o o . =
s08 aes | 052013 7 Margan and the C_ornmxssm_n of European Communities (NU_REG.I’CR-E-SSS, val 2). The AN health e.ﬂel:ts that would be |n:| ation are Closed with OD Concurrence
Butlr experts did not believe there was a threshold dose in Gy, for low LET (gamma) uncertain, staff performed a sef derstand how the Ques.
radiation administer at a uniform rate below which there is no radiation-induced risks would change if computel
cancer risk. A similar view was expressed by the National Academies in their 2005 arising from higher dosesgThe’
report on the Health Risks from Exposure to Low Levels of lonizing Radiation as sensitivity analysis correspo 4
'well as in the 2008 report of the United Nations Scientific Committee on the position statementS4 and 10 rem lifetime). The second
Effects of Atomic Radiation. truncation leve average annual dose to the public
from medical a radiation exposures in the United States
(620 mrem annua§
Page v, paragraph 3, lines 7-8: Delete sentence “It is more difficult for these
radioactive materials to lead to radiation doses high enough to result in early
Kimyata |fatalities.”
509 RES | D5.20.13 v Morgan |Reason: incorrect assessment. As figure 36 illustrates, dose rates near the 5FP Kathy offsite doses to public, not onsite to workers. Closed 0D Concurrence
Butler  |with water at the top of the fuel hardware can result in lethal exposures 15 to 20
minutes of exposure, Many of the longer lived radioisotopes are gamma emitter.
like cesium and cobalt.
paragraph 2, line 3: change to read “The study shows no early fatality ris|
Kimyata |attributable to radiation exposure and risk of an individual latent canger
510 RES | 05.20.13 vi Morgan |Reason: While no early fatalities attributable to radiation exposure al v G. |addressed Closed 0D Concurrence
Butler  |occur, inadvertent deaths associated with the ordered or anticipated ev,
cannot be excluded.
. Page vi, second paragraph, last sentence: This is bac| restlts;
s11 | mes | 052013 . ::‘rnvata several orders of magnitude lower than the safety gé e sentence says Kathy G. |add d Closed
S v BZ:E::‘ that the safety goal is set lower than the results. This be fixed. A similar Athy.6, jacdresse e A0.Concurrence
sentence in the Conclusions is written correctly.
Page vii, paragraph 1, line 7: change oy fatalities attributable to
Kimyata radjation e):!msure were pre.d_icted al tate fiPca ncer fatalit\r...."'
512 RES | 05.20.13 wii Morgan Reasorj: While no early fatalis N rai_ﬂlatlon e_:@sure ar.e flkely.0 Kathy G. |addressed Closed 0D Concurrence
Gitlar occur, madverler]t deaths as: A ating hospitalized patients carm.ul
be excluded and in fact o uring the evacuations that occurred in
March 2011, L
Kimyata |Acronyms; changedo {IELCORAGt an acronym Methods for Estimation of . . ) X .
513 RES 05.20.13 2 Morgan |Leakages and Con of Releases” Hizaseity! |MELCOR |.5 ISt N AEconiii It e stnistintes ooivectly stated i e an Closed 0D Concurrence
E. acronym in some reports.
Butler  [Reason: acguracy
Kimyata
514 RES | 05.20.13 10 Morgan |item r & change to read “(3) inadvertent aircraft crashes” Brian W, |This is what the text already says. Closed 0D Concurrence
Butler
Kirriyat - . " 1 Figure sometimes resizes during printing or conversion to pdf. Saved as
515 RES | 05.20.13 13 Morg. Figgfe -size the figure to fit the page. Brian W. Closed 0D Concurrence

Butl

.png to attempt to remedy problem.




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

1 Affected SFPPS Ch. - o Revi Co .
# Office | Received " Mame |Comment Disposition Reviewer Co Vit Caneatracs Priority
Chapter Lead Phase
At the request of NRO, the comment for this assumption has been
revised to read:
Kirata Major assumption “Aftershocks are not likely to induce subsequent damage to the “"The main event would crack the SFP studied, but the SFP's structure
4 SFP™: If this is the case, why did TEPCO reinforce spent fuel pool number 4 if would be stable after the earthquake and would crack in a manner that
516 RES | 05.20.13 25 Morgan = - T 3y . Jose P [ 2 o . 7 5 Closed 0D Concurrence
Butler 1ent aftershocks would not induce additional damage. This assumption is expected to resist additional loading cycles at this level.
should be reviewed Part of the reasons for reinforcing the SFP (provide additional suppol
far Unit 4 were cancerns related to possible damage to the SFP
structure or its supports from the H2 combustion event. P
Kimyata Major assumption “50.54{hh}i2)...: What impact did the earth quake have on the
k delivery atht e fukushima NPS? Where they functional? What |l understand that the Japanese plants listed in the commentd
517 RES 05.20.13 25 [t J B Closed oD C
Bo:fan damage was observed to systems at Onagawa NP57 The PGA at Onagawa was ose have 50.54(hh)(2) equipment. ose oncurrence
uiler almost identical to your base case
Kimyata |Major assumption “The effect of low dose radiation on [atent cancer fatalities...":
518 RES | 05.20.13 30 Morgan |Delete AIN,  [See response to comment 508, Closed 0D Concurrence
Butler  |Reason: see General comment.
Kimyata |Chapter 4, last paragraph, line 1: Change “Section 9.7 provides” to Section 4.3
519 RES | 05.20.13 43 Morgan |provides” Jose P. |This change has been made. Closed 0D Concurrence
Butler |Reason: Accuracy. Current text is from an obsolete version
Kimyata
520 RES | 05.20.13 93 Morgan  |Figure 36: Re-size the figure to fit the page James C. |Fixed. Closed 0D Concurrence
Butler
Kimyata |section 5.6.3, line 2: revise to “...frequency of approximately one event in 60,000 =
521 RES | 05.20.13 95 Morgan |years for Delta, PA" Jose P. |Added "for the ref Closed 0D Concurrence
Butler |Reason: The initiating event frequency is unit and location specific.
Kimyata |paragraph 2, line 5: Is the September 2001 date correct. o— affed in the report “A comparison of the present decay
522 RES 05.20.13 104 Morgan |Reason: Cycle 18 for Peach Bottom was September 2011 (see page 106, £ th values calculated by the utility in 2001 show Closed 0D Concurrence
Butler |Radionuclide Inventories, lines 2-3). ’ 6 be better than 3 percent over all cooling times .."
Kimyata
523 RES | 05.20.13 107 Morgan |, footnote 17: Change font size from 10to 9 ected as suggested by the reviewer. Closed 0D Concurrence
Butler
Kimyata footnote 24, line 1: Change to read “water temperature is 82 degrees F | :
degrees C) ein
&4 R 05.20.13 i '
52 ES 120 I\;c:ﬂrlg:rn Rason; CosiSteRt Wit Watr tarpaatiic daseribad bR lIRGS of the A Corrected as suggested by the reviewer Closed 0D Concurrence
footnote,
1. paragraph 1, lines 4-5: Delete “Fhes y d
ial i + n-n-h’ o ac and aruto hoslrh,
Kimyata |_ i B d .
R suntrue. Acute health effect: t likely will ted with external
525 RES | 05.20.13 155 Morgan CasORHIMELSECTE .e.a < _ec 5".'05 i _' Sl er.na AN, [See response to comment #534 Closed 0D Concurrence
Butler exposure to gamma emitting radionuclid g e longer half-lives
(e.g. cesium-134 and cesium-137).
Kimyata paragraph 1: Commen h effects are developed from
NUREG/CR-7161 whi | ted in NUREG/CR-6555,
526 RES | 05.20.13 157 Morgan ‘,r ] w : OCUmEne .m / ok AIN,  [See response to comment #508. Closed 0D Concurrence
Butler |PErtinternati # oncluded there is no threshold for latent
iithe dose and dose rate effectiveness factor: The dose The following text has replaced the beginning of the fourth paragraph
Federal Guidance Report 13 account for a dose and dose rate of page 156:
Kimyata these coefficients only apply to low doses and dose rates (see "The FGR-13 coefficients, as implemented in MACCS2, include a dose
3. F the fi f the text, it Id that th 1l i d d te effecti factor (DDREF), which has be
537 | res | os.2013 sea : ram the flow of the text, it would appear that the valuesin | |and dose rate effectiveness factar { ). which has been o OD Concurrence

by a DDREF. Is this really what happened? Seems like factors are being
nted and the latent cancer risk underestimated by a factor of 2 for
ther than breast.

incorporated in the dose-response modeling for the long-term phase of
the offsite consequences and to the dose-response modeling for the
early-phase (i.e. the first week) for doses less than 20 rem..... "




Compiled Comments on Frozen SFPSS Documents
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# Office | Received '::::::‘: Mame |Comment SFPL::'IC“' Disposition Revlew,.:loa::urrente Priority
paragraph 5: Delete.
Reason: this methodology is contrary to staff recommendations included in SECY-
08-0029 dated March 4, 2008 and approved by the Commission in SRM-SECY-08-
0029 dated September 10, 2008. The approved recommendation is to calculate
Kimyata |the average individual likelihood of early fatality and latent cancer fatality
528 RES | 05.20.13 158 Morgan |expressed as an average probability of a population-weighted, average individual AIN.  [See response to comment S08. 0D Concurrence
Butler  |dying from cancer conditional to the occurrence of a severe accident and the
caluation would include both LNT and the truncation of doses below 100
microSeivert (10 millirem) to distances up to 160 km (100 miles). The HPS
positi Ithough considered, was specifically not recommended by
the staff nor approved by the Commission.
last paragraph: Comment: the assumption there is no power loss beyond 20 miles
Kimyata and the minimal damage to road infrastructure may be underestimated. Power
529 RES | 05.20.13 162 Maorgan outag_es e e the. 2‘?11 Tapanese ean.thEfke exceet_ﬂed 200 kmiciie oty AIN.  [See response to comment 280, Closed 0D Concurrence
Butler ‘_Opp_ilng of tl'E'I'ISI'I'IISS.IUI'I towers, especlalr\.' in Fl.!kushlma. Prefecture, The study )
site is very rural and is not representative of units at Indian Point or SONGS. This
should be carefully reviewed as part of the uncertainty analysis in Chapter 9.
Kimyata . u ; i
530 RES 05.2013 164 SiarEan p?ragfaph 1; hnes. 6-9: Refer‘rllng to T.he effective .organ is incorrect. Rat.her, 3 AN eerparaie; Closed OD Concurrence
B discuss exposure in terms of "committed dose equivalent to an organ or tissue”,
Section 7.2, paragraph 1, lines 2-5: Change to read “Individual risk of early death
attributable to acute radiation exposure and latent cancer fatality, as well as
isk of latent § collective dose, are measures of the
radiological health impact of the accident and consistent with NRC's safety goals
(NRC, 1986), In-thisstudy-societal-dosei ad rropate for-the sacie S )
Sl ek B ponse to comment #5333 and #544. No change required for the
Kimyata L t. We agree that collective dose can be compared with other
531 RES | 05.20.13 164 Morgan Reasan: The first change clarifies that the study examines lack of early f3 ‘ idents, which one reason_why we report it, Nevertheless, the Closed 0D Concurrence
Butler - ¥ £ "Safety Goals for the Operation of Nuclear Power Plants,” 51 FR 28044
attributable to radiation exposure. The second change clarifies that . 7 e =
- g o o . . identifies latent cancer fatality risk as the metric of interest.
are examining changes in “collective dose” (societal dose has no meanifig j
radiation protection community). The collective dose, expressad as pe SO
man Sv, can be compared with other power reactor accidents §
Chernobyl, and Fukushima Daiichi NP5, Note that replacing
collective dose is required in 25 occasions In this doc:
Table 33: Delete the section of the table Megsures Related to Health
and Safety of Individuals:.
Kimyata Reasu.un: :I'his will si]‘n_pli_l‘y th e ndancy with est'rrna.tes of early
532 RES | 05.20.13 166 Morgan fatality risk, and. I'.I’III'\II'TIIZE % i he frequency onLCE sk The lster AIN,  [See response to comment 550, Closed 0D Concurrence
Biitles could lead to misinterps detract from the message that
t are very low, as described in the
Phsequences per year,
K C:I::fm(: read “Individual Early Fatality Risk {/yr) attributzble to Incurl.:or.ated. "ﬂttn‘hutable. t.o P .addecl - -
533 RES | D5.20.13 166 ! Clarification. This study did not address as causes of early death, AIN, descilption.of no.early fatallties thraughout sll snplicable areas i the Closed 0D Concurrence

rI\;I death associated with transportation accidents or death attributable
to the relocation of critical, hospitalized patients.

text. No action required for tables. The tables are already complicated,
and this measure is supported by the fix in the text.




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, C t Dispositi Priorit
ce ive Chapter ame ommen it sposition Phacs ¥
Section 7.2.1, paragraph 1, lines 6-7: Change to read “For all scenarios, no offsite
ear!y fat.allties attributable to radiation exposure gre_;?redicted to acour. pue to Comment incorporated throughout section 7, conclusions,
ra:!uacn;: decay, :plegn; h.;e[ pools tenr.lctf I'f\:f sit;niflfantlyl.lfss fho:t:ar-:ved and Executive Summary. (Note: Because of effective
ra 'on”‘:' ff‘ (. E % 1‘ a":eacmrs R e ¥ protective actions as modeled in this study, it is assume
. 4 radionuclides do not cause acute health effects from
Kimyata |reguiredforacute healtheffocts Spent fuel pools can hold ﬂgmflcamlyI more BXBoBUTEE. Sfter the emaraenty bhase (~1 week) -
534 RES | D5.20.13 154 Morgan  |longer-lived radionuclides (e.g. Cs-137) than a reactor, hewever-therelease-of- AN pa rgency p Closed 0D Concurrence
il i U St emergency phase period, shorter-lived radlcnucllde 5 |
O e P oy eb e 1-131 have significantly higher activity leve he
AN S 2 4 text did not consider significant d viBg
Reason: As written, the above health implications are factually incorrect. The pI'S\rI_OUS R - A g s e
principle isotope of concern is cesium, a gamma emitter, The nature of the ?Or different radionuclides which WII e e
isotope isn't the issue, it's the concentration [Bg/m3 (air) or Bg/m2 (ground issue. Please see the document far rewrite. )
deposition)) of the radi lide in the environment.
paragraph 2, line 1: Change to read “The projections of no early fatalities
Kimyata |attributable to radiation exposure in this study ,.." 1
535 RES | D5.20.13 167 Morgan |Reason: As stated previously, there are likely to be fatalities associated with AIN,  [See response to Closed 0D Concurrence
Butler |evacuation of hospitalized patients as was demonstrated in Japan. A correct
statement would be no early fatalities attributable to radiation exposure.
paragraphs 3 and 4: Delete.
Kimyats Reason: As discussed in the general statement, there is na scientific basis for
leulating LCF usil LNT model, then di il below 620
536 RES | D5.20.13 168 Morgan i) LA e .mo 5 .' i Jscar_ mg. _expas.u.re.s 5 o'w mrem,-’y_ AN sponse to comment 508, Closed 0D Concurrence
B or 5 rem/yr or 10 rem lifetime. Given the habitability criteria used in the study, if
YUET low doses are truncated, there is zero LCF risk because all of the dose is excluded
to include during the emergency phase.
paragraph 5: Change to read “A number of factors can affect quantifigd
LCF risks, parti y-the varysmall values from dose ti
Kimyata include potential variations of the real application of protectivé
tecti tion level ideration of ingestion dose
537 RES | 05.20.13 168 Morgan PRGN AELIOH VIS D CONSICRTANCR M INERSCOnN 003 AIN,  [See response to comment S08. Closed 0D Concurrence
Butler overall conclusions that with an LNT caicu!atlon. mdm rom
Iung term chronic exposures,and
HadividuaHCRrisk-remainvalid:
Reason: see previous comment.
. Table 34: Remove rows describing cong
Riryata Reason: see previous comments. Did te exposures above 500
538 | RES | 05.20.13 169 Maorgan ] R z Ly it AIN.  [See response to comment 508, Closed 0D Concurrence
Bitlar mrem/yr which is consistent wisl ania habitability criteria? If not the
i LMT LCF risk numbers are overe
No change required. Consideration for rain is considered in the
Kimyata |paragraph 1: A comm of precipitation (rainout) is needed, modeling, however, the exact effect of rain on the consequences in
539 RES 05.20.13 170 Morgan [Reason: The imp ukushima Daiichi is evident based on AlN these sequences have not been analyzed. This could make a good Closed 0D Concurrence
Butler potential sensitivity analysis, but this is not conducive at this point in
the project.
Kimyata paraj sentence: hange to read “Beesuse-+Risk mainly comes from
t d to be less than dose limits for habitati d ingesti
540 RES | 05.20.13 170 Morgan 5 ons r.:mle % Aeis + al.1 osel ”;n 2 o:'ﬁa ,I L |nge5 — AIN, [See response to comment S08. Closed 0D Concurrence
Butler i ecanp 5 FE-ERRERT
ee peneral comment
d for Fi 57, d t Delet:
541 RES | 05.20.13 170 FITCAIDN B e 14 SECORC sERTan e LHeletE AIN,  [See response to comment S08. Closed 0D Concurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, C t Dispositi Priorit
ce ive Chapter ame ommen it sposition Phacs ¥
Kimyata Figure 97: Delete 620 mrem/y and 5 rem/y truncation bars from all distances.
R : | t. These f ies do not ider thi
542 RES | 05.20.13 171 Morgan FRann see. Ee"e.ra c_m'nmgn 2 SREIRAUENCEs fom X Fon5| i . AN, [See response to comment 508, 0D Concurrence
P Pennsylvania habitability criteria, hence there s no radiation exposure to consider
and the LCF risk is zero.
Kimyata H
h1,l 9-16, last th t : Delete,
543 RES | 05.20.13 171 Morgan i Ines TR e AN, [See response to comment 508, 0D Concurrence
Butler Reason: see general comment. See comment 34 above.
Kiifryzta Table 37: Change “Societal Dose {Person-Sv)” to “Collective Dose (Person-Sv)"”
544 RES | 05.20.13 174 Morgan ) = AN, [Comment incorporated throughout document. 0D Concurrence
Reason: see comment #23 above,
Butler ¢
Kimyata |Section 7.3, paragraph 4, line 1: Change to read "The reduction in secietal-
545 | RES | 05.20.13 174 Morgan |collective dose {and latent cancer fatalities) ..." AIM. [See response to comment 544, Closed 0D Concurrence
Butler  |Reason: see comment #23 above.
Kimyata |Table 38: Change column 1 in two locations to read “Seetetal Collective Dose S
546 RES | D5.20.13 175 Morgan  |(Person-5v)" AIN.  [See response to comment 544, Closed 0D Concurrence
Butler  |Reason: see comment #23 above,
Kimyata |Section 8.1.2, paragraph 2, line 1: Change to read “The 5PF55 groups the SFP
547 RES | 05.20.13 180 Morgan |damage..” James C. Closed QD Concurrence
Butler |Reason: editorial. Remnant from an earlier version
Kimyata Section 8.4, paragraph 3, line 2: Change to read "The 5PF55 did not perform..”
548 | RES | 05.20.13 201 Morgan o RATARIART : i . B James C. Closed 0D Concurrence
Reason: editorial. Remnant from an earlier version
Butler
Chapter 9: General Comment. The selection of PBNPS and the earthguake
scenario are situational dependent and likely do not reflect the off-site gfuired. | agree that these can provide worthwhile
Kimyata consequences that might occur at other NPSs. Additional sensitivity analyses ts. However, we don't have time for items that fall outside the
should be conducted to examine geologically stable sites vs unstable geological wscope of our study. You may want to consider forwarding these
05.20.13
549 RES 03 h;z:f:rn areas (e.g., SONGS — California); rural vs urban areas {e.g., Indian Point) and the ments onto NRR's work an characterizing SFP risk in the Regulatory Closet gDiConcurerice
impact on emergency respanse, evacuation times, impact on infrastructurego alysis for expedited spent fuel transfer for generic 5FPs or to the
include transportation networks, and early fatalities attributable to non- Level-3 PRA project in RES.
causes,
Staff is sensitive to how the results can be misused, however, all SFP
studies (e.g. NUREG-1738, NUREG-1353, NUREG/CR-4982, NUREG/CR-
Table 52, Uniform Pattern Consequence Results, Meas 5281, NUREG/CR-6251) have reported conditional results, The issue is
Kimyata |Safety of Individuals: Delete this section. that while frequency-weighted consequences are informative, reporting
550 RES | 05.20.13 220 Morgan  |Reason: The section can be misinterpreted and will the message that | AJN, |these metrics alone obscure the impact in the event of a SFP release, as Closed 0D Concurrence
Butler  |consequences associated with the accident are very Ig escribed in the well as make comparisons to be past studies impossible. Many other
section below describing consequences pe steps have been taken to minimize the potential to misuse results,
including not reporting latent cancer fatalities, and enly reporting
average results.
Kimyata |Table 52, Uniform Pattern Co : Change "Societal Dose (Person-
551 RES | 05.20.13 220 Morgan |Sv)" to “Collective Dose (Per; AIN,  [See response to comment 544, Closed 0D Concurrence
Butler |Reason: see comment #
Kimyata |paragraph 1, line 2: n there is a release, no offsite early
552 RES | 05.20.13 221 Morgan  |fatalities attributafy ntion exposure are predicted.” AN, [See response to comment 533. Closed 0D Concurrence
Butler |Reason: see comme above
Ki t
IThyala Table 5. Delete.
553 | RES | 05.2013 221 Morgan ) AIM. [See response to comment S08. Closed 0D Concurrence
Reaso neral comment and previous comments.
Butler
Kimyata . . i |
“5 tal D P -5v)" to “Collective D P -Sv)"
554 RES | D5.20.13 223 ocletal Dose \0Anon-Sul: to “Coliecrbe Hose (Parson Sy AIN.  [See response to comment 544, Closed 0D Concurrence
ee comment #23 above
gh 3, line 1: Change to read “No early fatalities attributable to radiation
T dicted for th
555 RES | 05.20.13 229 ArE e ac DR LIe spduences, AIN,  [See response to comment 533. Closed 0D Concurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, C t Dispositi Priorit
ce ive Chapter ame ommen it sposition Phacs ¥
Table 62: Change to read “Early fatalities attributable to radiation exposure (0 to
500 miles}”
Kimyata |Change to read “Societal Collective dose within 50 miles in Person-Sv"
556 RES 05.20.13 237 Morgan |Change to read “Societal Collective dose within 500 miles in Person-Sv" AJM. |See response to comment 533, Closed 0D Concurrence
Butler  |Add footnote new footnote 4 to SFPS Results that note the results are location
dependent and reflect collective doses for a rural area.
Reason: see previous comments,
Kimyata |Paragraph 3, line 1: Change to read “The lack of any early deaths attributable to
557 RES | 05.20.13 238 Morgan |radiation exposurs in this study is consistent with results,,.” AN, [See response to comment 533, Closed 0D Concurrence
Butler |Reason: See comment #25 above.
Kimyata . " =
P h 3, line 1: Ch t d “the seeietal collective dose..”
558 RES | 05.20.13 238 Morgan Sragrep ine e pea ° coliective dose AN, [See response to comment 544, Closed 0D Concurrence
Reason: see comment #23 above
Butler
paragraph 9, lines 1-3: Change to read "For all scenarios, offsite early fatalities
Kimyata |attributable to radiation exposure are predicted not to occur. In general, relative
559 RES | 05.20.13 248 Margan  |to reactors, SFPs have a larger proportion of longer-lived radionuclides, whlehase-|  AIN.  [See response to comment #533 ap Closed QD Concurrence
Butler  |less-ikelyt o) d quired- te-health-effects.
See comments #17 and #23 above
Kimyata |paragraph #10, line 1: Change to read “ia-beth In both high and low density J
560 | RES | 05.20.13 248 Morgan  |loading ..." AJN,  [Comment incorpogated; Closed 0D Concurrence
Butler  |Reason: editorial.
= paragraph #10, lines 8-10: Delete "4 et bt e ispirhel
Kimyata AR S T R S
561 RES | 05.20.13 243 Morgan = R : i 5 - AN Closed 0D Concurrence
R e e e L e e S T
Butl
il Reason: See general comment
paragraph #11, lines 7-9; Delete “Fherefore th SR Hon-ade
i atleast an-ordarof itude fawerlatant-cancart; Lidis which
Ki t; i i th, £ H g
¥ P PEFSP +therang Se-Fest weertainty”. 8
562 RES | D5.20.13 248 Morgan |Reason: See general comment. Also, the statement is untrue. The number & response to comment 508, Closed 0D Concurrence
Butler  |latent cancer fatalities would be zero. All exposure below 620 mrem/y isg .
discounted and the Pennsylvania habitability criteria prohibits exposyre 1
500 mremyfy, 5o there is no public total effective dose to consider. b ‘L -
Kimyata |paragraph 1, line 1: Change to read “early fatalities attributabléio ragéfitio
563 RES | 05.20.13 250 Morgan |exposure were predicted and ..." b AIN,  [See response to comment 533. Closed 0D Concurrence
Butler  |Reason: see comment #23 above.
MRR recommends that RES provide the draft copy of 0 Peach Bottom on . A ;
. il P h f f th
564 NRR | 05.20.13 General Kevin Witt |June 10 to give the licensee sufficient time to determig ther there is any Don A Accepted. RES Wil provide BB ‘_wt adraft.copy of the-report on Closed 0D Concurrence
- " 06.10.13 for SRI and SUNSI review
565 | NRR | 05.20.13 InfoSECY | Kewin Witt ent throughout document | Don A, |Updated where appropriate Closed 0D Concurrence
566 | NRR | 05.20.13 General | Kevin Witt |Globally change decision-ma Don A, (Updated Closed 0D Concurrence
567 | NRR | 05.20.13 General | Kevin Witt |Revise footnotes so sistent, specifically with Appendix D Brian W, |will be addressed as time allows. Closed 0D Concurrence
568 | MRR | 05.20.13 General Kevin Witt |Fix broken referen Fred 5. Enan: Fret.!. Efixedlall afthem eroeptne i yoursection; | fised the ane Closed 0D Concurrence
in Appendix D.
569 | NRR | 05.20.13 General | Kevin Witt Brian W. [Changes are made as suggested by the reviewer Closed 0D Concurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

# Office | Received '::::::‘: Mame |Comment SFPL::'IC“' Disposition Revlew,.:loa::urrente Priority
The foreward paragraph 4 has been updated so that "likely” and "highly
unlikely™ now both say "likely". Also, in executive summary page 3 last
Recommend consistent use of the phrase “low” or “very low,” not a mixture of full pacagraph, veny unltkely”is:nomiunllkehy?s
570 | NRR | 05.20.13 General Kevin Witt |the two terms. An alternative phrase could be “less than 1/x0,,000" or a similar AN z i 2 Closed 0D Concurrence
i No other changes required, as no specific reference in the re
consistinterylow statement thioughtuit given. We agree that they should be used consistently. Ple
however, that in many cases the terms are being used to
different criteria.
Throughout the Foreword, recommend changing the phrase "beyond design basis
571 NRR | 05.20.13 ii Kevin Witt |accidents” to "beyond-design-basis events." The study is better categorized as a | Kathy G. |Accepted. Closed 0D Concurrence
study on the risk of events rather than accidents.
Proposed disposition by Jose P
most severe earthquake tha
and surrounding area mth
not clear what ‘masimidn
Foreword — In the 4th paragraph after the 2nd sentence, add the following is stronger or
statermnent: “In order to produce some probability of failure to a spent fuel pool,
572 nre | 052013 i Keviii Witk the stud_v used seismic forces between four (4) and eight (8) times great.er than a Kathy G. Closed P i m—
the maximum earthguake expected to occur at the reference plant location and
significantly greater than the earthquake that occurred on March 11, 2011 near
Fukushima, lapan.” uce some probability of failure to a spent fuel pool, the
hic forces between four (4) and eight (8) times greater
arthquake used in the design of the reference plant.
sed disposition by Jose P, -— “Many times" for other plants may
mean what it means for the reference plant (4 or 8 times).
Foreword — Modify S5th paragraph as follows: Praposed edits are:
The study results are consistent with past studies’ conclusions that spent
pools are likely to withstand severe earthquakes many times beyond Remove "many times beyond the design basis™ with "beyond the design
573 NRR | 05.20.13 ii Kevin Witt |basis without leaking. In the unlikely situation that a leak and rad athy G. |basis" or just revert back to the original text. Closed 0D Concurrence
does occur, the study shows public health effects are generaliy
smaller than earlier studies indicated due to the effe
actions including relocating people and-decontamin
Abstract — Modify last sentence as followsy
574 | nRR | 052013 | Abstract | Kevin wire | T Study will inform the question i dapan tessonis lpamed Theral o oo Lol S i ian Srds Closed 0D Concurrence
evaluation of whether regulatory acti fquire expedite transfer of
spent fuel from spent fuel pools aoner than current practice
575 NRR | 05.20.13 iv Kevin Witt F;:Eps.:ge Tumbers to:run frogy puettiive summary (paged start=aover Kathy G. |Will be updated before June 10th release to Commission and ACRS | _' view Ct Y 0D Concurrence
576 | MRR | 05.20.13 £S5 Kevin Wigt |EXeCutive Summary (€5 Fof bulleted items to be consistentwith |\ 6 |oddressed Closed 0D Concurrence
rest of report.
ES— Flgur ¥ numb hroughout the
577 | NRR | 05.20.13 ] Kevin Witt commend that all frequencnes be shcwn as 1/xx,000 | Kathy G. [Don't agree, Closed 0D Concurrence

percent conditi pr ).




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

# Office | Received '::::::‘: Comment SFPL::'IC“' Disposition Reviewer Co Revlew,.:loa::urrente Priority
Proposed disposition by lose P, -— The design basis earthquake is the
most severe earthquake that has been historically observed for the site
and surrounding area with a margin (General Design Criteria 2). Itis
not clear what ‘maximum earthquake expected to occur' means or if it
ES = Modify 3rd paragraph as follows: is stronger or weaker than the design basis. A comparison to the
This study presents realistic analysis using modern, scientifically validated, ground motions at Fukushima is not as simple as the statement in the
deterministic methods and assumptions, as well as probabilistic insights where comment. Possible text is: {or just use 'several times’ instead of four &
practical. Previous studies have shown that earthquakes present the most risk for eight times)
spent fuel pools, so this analysis considered a severe earthquake with ground
578 | NRR | 05.20.13 iv motion sevaral four (4} to eight {8) times ger than that dhwith-the Kathy G. |This study presents analysis using madern, scientifically val Closed 0D Concurrence
design-bast-earthguake the maximum earthquake that could be expected to deterministic methods and assumptions, as well as probab
occur for the reference plant, and significantly greater than the earthquake that where practical. Previous studies have shown that earthqu :
impacted the Fukushima 1 nuclear power plant. Fhe This beyond-design-basis the most risk for spent fuel pools, so this analysis
earthquake severity was selected to challenge the spent fuel pool integrity. The earthguake with ground maotion four (4] to 3
study considered two broad categories of spent fuel configuration; ference
ES — Modify 4th paragraph, 3rd sentence as follows:
For the severe earthguake considered in this study, it-is-tikeby-that-the power to
normal spent fuel pool cooling systems will is assumed to be lost. This study does
579 | NRR | 05.20.13 iv nat consider the post-Fukushima improvements required by NRC and being Kathy G, |addressed Closed 0D Concurrence
implemented by the all US nuclear power plants that are intended to increase the
likelihood of restoring or maintaining power and mitigation capability during
severe accidents.
=
ES — Recommend revision of first sentence of the second full paragraph as follows:
“The study's analyses shows that a release from a spent fuel pool accident after
the severe earthquake at the reference plant could occur between six times ewtef]
580 | NRR | 05.20.13 v & every billion times years and one out of time every 10 million times-per years.” 5 Closed 0D Concurrence
The description of the units is odd since it starts out as an event frequency of
per 60,000 years (or, perhaps, 1.7 times every 100,000 years) and is diminig /
the subseguent dimensionless probabilities
81 ner | 052013 G E"S - MPdifV 3|.'d para.graph, 4th s.enten::e as follows: Kathy G. Not a.ccepted. Predicted is a word we use when analyzing scenarios, Closed AD EaRAieREs
certain predicted simulated accident not simulated.
ES = Remove 1st sentence of 1st paragraph as this is a mj
582 NRR | 05.20.13 vi the cost benefit analysis, where much more than disp] Kathy G. |addressed Closed 0D Concurrence
contamination is considered.
583 | MRR | 05.20.13 vi £3:=Modity 1st paragraph toveflect the Chapter 10 iy erethe Kathy G. |addressed Closed 0D Concurrence
nse es are fr weighted.
ES — Modify 3rd paragraph, 3rd sentenge
584 | NRR | 05.20.13 vi As a result, comparison of these the call @ncer fatality risks in this | Kathy G. [Accepted. Closed 0D Concurrence
study to the NRC safety goal is peee plete.”
Add the following para
The NRC's criteria fo s denoted in Title 10 of the Code of
Federal Regulatio _ 0.109, "Backfitting Rule”) are not met
'when evaluating tha dent consequences within 50 miles of the site consistent
585 NRR | 05.20.13 wii with Ihie g " jork:: Sensitpty. ar_\al\fses that exten the anaiys.es Kathy G. |addressed Closed 0D Concurrence
beyond, that the low-density spent fuel storage zlternative was
idd for any of the discounted sensitivity cases, and was only
ified if discounting was not applied. Therefare, the expedited
Wiuel from pools to dry cask storage containers at the reference
g5 not meet the cost-justified substantial safety enhancement criterion.
586 | NRR | 052013 xix iables located in Appendix D are missing from the List of Tables. Brian W, [List of tables has been updated. Closed 0D Concurrence
587 | MRR | 05.20.13 1,0-2 sre re iy listigs gt abbyevistions and aemymis. Betommgriddeletion of Fred 5. |Agree, title changed to be consistent with main report. Closed 0D Concurrence

page D-2, or, if two listings are required, their names should be consistent.
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588

NRR

05.20.13

Kevin Witt

The list of Abbreviations and Acronyms includes the entry "MELCOR - not an
acronym,” but omits a variety of other items that are similarly situated. For
example, NUREG, LSDYNA, CORSOR, SCALE, MAVRIC, BONAMI, CENTRM,
DENOVO, FW-CADIS and VELCORS are also not acronyms, but are used within the
document in all capital letteers {as is MELCOR) but omitted from the list of
acronyms. The proper usage of LSDYNA appears to be LS-DYNA and it seems to be|
a partial acronym with the LS standing for Livermore Software.

Don A

MELCOR has been removed from the Accronym list

589

NRR

05.20.13

Kevin Witt

1st paragraph — Change the phrase “pros” to "benefits” and “cons” to
“disadvantages”

Don A.

Changed as sugguested by the reviewer,

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

Closed

0D Concurrence

590

NRR

05.20.13

Kevin Witt

Modify 3rd sentence of 4th paragraph as follows:

In erder to determine whether regulatory actions needs to be taken in this area,
the NRC has prepared a plant-specific regulatory analysis te which will inform the
generic determination of evaluate this issue.

Don A

Changed as sugguested by the reviewer,

Closed

0D Concurrence

581

NRR

05.20.13

Kevin Witt

9 lines from page bottom = remove colon and space so that it is changed from
(see APPENDIX D: ) to {see APPENDIX D).

Don A

Changed as sugguested by the reyi T.

Closed

0D Concurrence

592

NRR

052013

Kevin Witt

=

Delete the remaining text in the paragraph starting with “A regulatory analysis...
The reason for this deletion is that these sentences describe a separate Tier 3
analysis, not the reference plant specific analysis contained in Appendix D

Don A

Added as suggested by t igwer

593

NRR

05.20.13

Kevin Witt

The last paragraph is confusing, as written. Suggest revising to:

"PBAPS has two General Electric {GE) Type 4 BWRs with Mark | containments,
Units #2 and #3. Unit #3 is used by the SFPS when unit-specific information is
required. Unit #1 is no longer in operation. Each-reastor Units 42 and #3 each
have has a dedicated 5FP, and the pools do not share a common refueling floor, as
is the case with some plants of this design.”

Brian W,

594

NRR

05.20.13

11, 0-17

Kevin Witt

Format for table notes are inconsistent (see Table 1 {p. 11) and Table 6 {p. D-17).

Revise accordingly.

Brian W.

Closed

0D Concurrence

Chal madghs ested by the reviewer

Closed

0D Concurrence

e addressed as time allows.

0D Concurrence

595

NRR

05.20.13

17

Kevin Witt

Discussion on the NTTF Report, recommend adding NTTF recommendatio 3
(adding SFP cooling to SBO capabilities). The order resulted from the evaliition
the recommended 4.1 rulemaking and the recommended 4.2 order, which
place requirements for SFP cooling, while the items discussed from
recommendation 7 only put in place requirements for an SFP level instrui

596

NRR

05.20.13

15

Kevin Witt

Brian W.

4

See response to comment §442

Closed

0D Concurrence

Last bullet in first set of bulleted items — Change SE -0 E 0089,

Don A

Updated

0D Concurrence

597

NRR

05.20.13

20

Kevin Witt

Last paragraph incorrectly identifies the content of eacl e study appendices.

Brian W.

Corrected as suggested by the reviewer.

0D Concurrence

598

NRR

05.20.13

28

Kevin Witt

Revise accordingly,
Change units of temperature to be consistier itshf C and K are both used on
this page) 4

599

NRR

05.20.13

Kevin Witt

Brian W.

will be addressed as time allows.

0D Concurrence

The final assumption comment gg es the acronym AC rather than ac

Brian W.

|changed to lowercase,

0D Concurrence

600

05.20.13

31

Kevin Witt

bwith e sentence "For each of these, large
eather LOOF events are logically the most relevant
wpe of initiators that are most likely to initiate an
accident a 3l SFP, while simultaneously hampering further

il 5 systems and companents, and key resources." It
to discuss the latter as being a severe weather SB0; for a LOOP

ability of emergency diesel generators would prevent an accident

Brian W,

Changes are made as suggested by the reviewer

Closed

0D Concurrence

NRR

05.20.13

602

NRR

05.20.13

603

NRR

05.20.13

acations in the document frequency numbers are not in superscript (1x10
pe 1x10-5)

Brian W.

Corrected as suggested by the reviewer.

Closed

0D Concurrence

viations E, W, N, and 5 are omitted from the list of abbreviations and
acronyms.

Don A

Updated

Closed

0D Concurrence

fRecommend adding a direct comparison of 0.7g to the "g” loads experienced
during other earthquakes.

Jose P.

Those comparisons are provided in Tables 10 to 14 in subsequent pages
of Ch. 4,

Closed

0D Concurrence

604

NRR

05.20.13

The common usage for NEI documents should be NEI 06-12 rather than NEI-06-12

Jose P.

| checked that this change was made in the current version of the

report,

Closed

0D Concurrence
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# Office | Received '::::::‘: Mame |Comment SFPL::'IC“' Disposition Reviewer Comn us Revlew,.:loa::urrente Priority
Modify 3rd bullet as follows:
At a water depth of 0.6 m (2ft) above the top of the fuel, the projected dose at 3
the maximally exposed location on the refueling floor surpasses 25 rem in one The suggested modification would imply that 25 rem in one hour would 4 ~
hour, and would be expected to increase quickly to much higher dose rates that not prevent personnel actions on the refueling floor. Given the P . ‘ |
= .. jcould prevent personnel actions on the refueling floor. Jé-rem-os-the-value-abm : expected uncertainty during an event leading to fuel uncovery, it is theg e
605/ | MRR: | £5:2023 Fed0 Kewin I | kot D taken fi protect large popul Boan W, authors expectation that actions will not be taken at this dose rate Ccat S:Concumence
weluntary-basis, (as defined in Table 2-2 of U.S. Environmental Protection Agency level. This expectation is corroborated by EPRI-TR-1025285, which
(EPA) 400 R 92 001, "Manual of Protective Action Guides and Protective Actions provides the basis for SAMGs.
for Muclear Incidents,” issued May 1992) l
For the OCP1 moderate |eak, discussion appears to state that the rationale for
B.5.b fallure is because make up is used and not spray. Elsewhere, (sensitivity
study}, |n5L_lfhc1en't spray is discussed. This needs t_u be clarified as to 'n\_l’hlch Case hough some sensitivities were pertormBon rgilsgn; the fiterit of
oceurs. It is suggested that for a moderate leak using current information the study was not to evaluate t o fit Bhatls focdlof witigation
606 | NRR | 05.20.13 Pp 136 Kevin Witt |available to control reom staff, (INPO 5FP leakoff], it would be obvious to Brian W, b - Closed 0D Concurrence
operators that spray would be used for moderate leaks {1800 gpm). Overall ekt ano.tﬁer, Df t.u HnERE g Ees e
L % A covered in detail in the securi 7
comment, it needs to be clear in the study what the mitigative gaps are, and why
they are believed to occur. OCP specific discussion is scattered throughout the
5FPS, and there is no summary of this issue in "Results
Howevep! ther@are a couple complicating factors, Stating that
ol plises are easier to mitigate because they are small leaks™
Ve “ability to predict large releases. In our sensitivities,
18 opposite effect occurred, that being the faster
1y #8ak accident progressions were more likely to have large
h Se5. 1See the results for the uniform configuration sensitivity and
The rationale for the very large relocation footprint still appears to grossly for the multi-unit sensitivity.) Therefore, small factors in the accident
overestimate the probability of it's occurrence. As discussed in section 9, pagemy b‘ pfogression influence large releases and these are not well understood.
201 and section 10, page 229, it appears that either an OCP2 unmitigat # )
leak or an OCP3 unmitigated small leak results in the 9400 sg. mile relo 4 In addition, because other potential complications that can affect the
footprint. This section does not state, and should, that the release s e y accident, how “easily mitigated” an accident is will not be clear without
result in the large releases are from the most easily mitigated scenarios. more work. These complications include potential situations without
607 | MRR | 05.20.13 7 Kevin Witt |figures used in Commission briefings, showing approximate réfgase con enough available staff or equipment, or multi-unit/concurrent reactor Closed 0D Concurrence
relative to the OCP scenarios are not in Section 7 and wa: ' ; complications. For instance, either accidents at multiple pools/reactors
explanatory tool than the figures in this section. Som b e or even a seismic event itself can challenge the availability of
mare likely unlikely scenarios, (OCP1 mitigative gap ive gap) which equipment. Even the relative difference on the sequences is still not
result in much smaller land contamination footprints, ide some fully clear, as complications may not affect each accident sequence
relevance. Specific statements to provide better context #the described equally.
extensive contamination would be important hege -
‘ Footnote added to the Overall Consequence Results table which states:
4 £ “Largest releases here are associated with small leaks (although
itivity results show large releases are possible from moderate
leaks). Assuming no complications from other SFPs/reactors or
shortage of available equipment/staff, Section & shows that there is a
good chance to mitigate the small leak event."
T
1) Footnote added to table 35 and 36 with the following footnote:
Tab o be in error. Low density mitigated releases are higher than itlgto can mdderately ineredss r.elea.se shae fsee Section 6.'3“ the
i . effect is small compared to the reduction in release frequency.” Mo
e et sentnce below ptatas that these wstimates shoaid be change required for table 33 and 34, as these tables already have the
g he likelihood of the accident”, so that“sholu!d be shown or [ i
508 | nm | 052013 Pg 171 Rewin . Itis open ended, as written. Throughout, “EPZ" is not correctly used. AN Ciosed BB Eancurrence

to 1) plume exposure EPZ — approx.. 10 miles radius, and 2} ingestion
P& - 50 miles, For somewhat knowledgable laypersons, incorrectly

PZ term may be problematic to guotes mis-informing emergency response
capabilities. Recommend correcting use of EPZ

2) Crosslink reference added to table 33, which weight the likelihood to
the conseguence,

3) A footnote is added the first time EPZ is mentioned, which reads: EPZ
in this study refers to the plume exposure pathway EPZ with a radius of
about 10 mlles from the reactor site, Thls should not be c,onfusetl with
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NRR

05.20.13

Kevin Witt

The HRA needs to have the plant specific references removed (Peach Bottom
units, specific procedure references, floor plan labeling), and use “reference
|plant” discussion

610

NRR

05.20.13

176

Kevin Witt

James C.

The text is removed. The term reference plant is used.

Review/Concurrence
Phase

Priority

0D Concurrence

Recommend revision of Section 8.1.1 bullet (1) makes the statement "As
mentioned earlier, the water in this scenario would take 9 days to decrease to the
fuel rack top.” This was not mentioned previously in the document and it does
nat match the licensees reported time to boiling to the top of fuel in their EA-12-
049 integrated plan (ML13059A305 at page 30) which is 95 hours for non-outage
conditions and 33 hours for the design basis heat load

James C.

See comment #450.

0D Concurrence

611

NRR

05.20.13

184

Kevin Witt

The description of the location of the 50.54(hh}{2) equipment storage on this page
should be designated for Official Use Only- Security Related Information per SRM-
SECY-04-191

James C.

See comment #451.

0D Concurrence

612

NRR

05.20.13

245

Kevin Witt

There are a number of references to the PBAPS FSAR, but it is not listed as a
reference

Brian W,

See response to comment #452

Closed

0D Concurrence

613

NRR

05.20.13

D-1

Kevin Witt

The NRC seal used on this page is the improper one (it has brown tail feathers),

Fred5.

Agree, deleted NRC seal.

Closed

0D Concurrence

614

NRR

05.20.13

General

Kevin Witt

Recommend adding a New Section after Section 10 “Assessment of Previous
Studies” and Before Section 11 “Results and Conclusions.

Please see the actual WORD document for complete text for this comment

Don A

Added. The provided tex o new Section 11 with the results
and conclusions section n i

Closed

0D Concurrence

615

NRR

05.20.13

11

Kevin Witt

Recommend revision of Chapter 11 *Results and Conclusions” as follows...

Please see the actual WORD document for complete text for the above comment.

Kathy G.

Recommended ch h een considered, At this time no changes
to th Its and ons are planned

Closed

0D Concurrence

616

RES

05.20.13

D-10

AN

Please consider using different letters for calculations of release frequency. R =
FxC appears to be risk equals frequency times consequence. Perhaps Frelease=
sum| Finitiator * Prelease)

Fred 5.

COl

Closed

0D Concurrence

617

RES

05.20.13

D-11

Table 2: Release Frequencies for Spent Fuel Pool Initiators...

618

RES

05.20.13

D-17

AN

4

Agree, Revised Table 2 consi with your suggestions,

Closed

0D Concurrence

Table 6: Average Accident Occupational Exposure at ichi Muclear

Power Plant from March to May 2011

forker exposures for a SFP
WO TEASONS:

Comment: | estimate the equivalent a n
could be significantly higher than tha

ately after SCRAM) are expected to fall
vely quickly (24 hours?).

alworker dose, and this is a source of uncertainty,
e that the significance is small compared to the expected

Fred 5.

Incorporated into section 0.3.2.2.8

Closed

0D Concurrence

619

RES

05.20.13

0-17

omment: The "total monthy doses” in table 7 are from multiplying the workers
in table 6 by the dose levels in table 77 Please consider clarifying this. Also, |
suggest adding units to Table 7.

FredS.

Incorporated

Closed

0D Concurrence
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620

RES

05.20.13

D-18

AIN

Table 9: Long-Term Accident Occupational Exposure for a Spent Fuel Poal Fire

Comment: |s this for “onsite” occupational exposures, correct? The societal dose
from MACCS2 includes occupational exposures from offsite protective actions,
specifically offsite decontamination.

Fred5.

Mo change required. As described in section D.3.1 under Occupational
Health [Accident), this attribute measures occupational health effects
associated with site workers.

621

RES

05.20.13

D-19

AN

Table 10: Long-Term Habitability Criterion

Comment: For what it matters, my current understanding is that the 2 rem limit
first year may better represent the EPA PAGs for a SFP, more so than the 4 rem in
5 years that | believe you may currently be using for the best estimate. | need to
verify this with others though.

Fred 5.

No change required.

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

Closed

0D Concurrence

622

RES

05.20.13

D-19

AIN

Table 10: Long-Term Habitability Critericn

Comment: How did you scale the societal dose based on these criteria, and what
scaling did you use? Did you use my computer spreadsheet, and for what
distance? In the report, | reported a similar sensitivity, but these were differences
in land contamination, not societal dose. My computer spreadsheet is based on a
single source term, although that is probably ckay to get a rough estimate.

Fred 5.

No change required. Resylts bas uter spreadsheet,

Closed

0D Concurrence

623

RES

052013

D-20

AIN

Projected Number of Outages and Spent Fuel Assemblies

Comment: It is a 24 month operating cycle. The report misstates this.

Fred 5.

t to reflect 24 month cycle,

Closed

0D Concurrence

624

RES

05.20.13

D-27

AN

Consequences Beyond 50 Miles

Comment: | disagree with using a distance truncation of 50 miles for the
regulatory analysis, as | believe this can significantly underestimate the total,
offsite conseguence for large releases, such as from the estimated source

beyond 50 miles. However, this should be considered the baseline, riat
sensitivity, | understand that this is the guidance given in the Regulat

Handbook. However, as stated In OMB's Circular A-4, for whighy A
based on:

5 that accrue to

e to evaluate a

sof the United States,

far your analysis

335 all the important benefits and
‘the®laseline should be the best

assessment of the way the world k.absent the proposed action”.

No change required. As stated in section 4.3.3, "Estimation of Values,"
in NUREG/CR-D058 (RA Guidance), "In the case of nuclear power plants,
changes in public health and safety from radiation exposure and offsite
property impacts should be examined over a 50-mile distance from the
plant site." Radiological impacts beyond 50 miles are addressed as a
sensitivity analysis.

Please keep me informed
when we hope to update
guidance. | hope to forward
this comment on when we do.

Closed with
Ques.

0D Concurrence
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625

RES

05.20.13

D-27

AN

Consequences Beyond 50 Miles

For some of the high-density storage cases, this results in public health
consequences that extend beyond the postulated accident site. The accuracy of
the model decreases with distance because of the atmospheric effects that would
break up the plume. To conservatively capture effects beyond 50 miles, this
regulatory analysis will evaluate the public health and safety and economic
consequences estimated by the plume model beyond the 50-mile distance from
the plant site as a sensitivity analysis.

Comments: Please delete “For some of the high-density storage cases”. For all
the analyzed releases, most of the societal dose is projected to be from exposures
beyond 50 miles. Please delete “The accuracy of the model decreases with
distance because of the atmospheric effects that would break up the plume”. This
could give the impression that the radicactive material somehow dissipates
'without consequence, (If a statement about the accuracy is desired, | suggest
“While the accuracy of the model decreases with distance, the amount of public

p & beyond 50 miles in the event of a release is expected to be is
significant.”) Please delete the word “conservatively™. Our benchmark to the
more complex NARAC code indicates that MACCS2 is not conservative beyond 50
miles, and in fact, while MACCS2 is appropriate for our uses, it indicates we may
be somewhat underestimating the amount of ground contamination at far
distances.

Fred 5.

Incorporated suggested text changes.

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

626

RES

05.20.13

0-26

Present Value Calculations

Comment: Since these calculations are considering future offsite consequences,
they should also consider expected future population densities and an expecte
future value of life as to not undervalue future impacts. Both of these nat

B0 up, as it is the historical trend of the population to grow and the publi
willingness to pay to avoid more risks as wages increase.

hange required. Assumption that no additional population growth
luated beyond that contained in SFPS, section 7.1.3 is included
ingection 0.3.2.2.10. Willingness to pay escalation is included in the

lar per person-rem conversion factor sensitivity analysis so no
change is required,

Please keep me informed
when we hope to update
guidance. | hope to forward

this comment on when we do.

Closed

0D Concurrence

627

RES

05.20.13

D-26

AIN

Present Value Calculations

the baseline. The

o o are the impact of
e of life as if it is an

iscounting the value of
valuable than life today.

Comment: Consider not using a discount for health eff
act of monetizing health effects is appropri o
health effects and costs. However, tre: the
investment with a rate of return doe m
life is saying that life in the past sameh.

| appreciate the regulatory afalysis sfnsitivity which includes no discount, and |
understand the guidance given igsdhe Regulatory Analysis Handbook likely states
to discount benefits, e ion, for health effects, “no discount”
should be consid the piiseline. The use of a discount for health
effects—especially multanecusly not crediting future population growth
and expected futur will undervalue future impacts. The amount of years of
life lost i§not a gesideratign here because an accident in the future would not
affe ge age of the public.

Fred 5.

Mo change required. This comment is inconsistent with NUREG-1530,
"Reassessment of NRC's Dollar Per Person-Rem Conversion Factor
Policy and with the RA Handbook. However, your suggested no
discount case is provided as a sensitivity analysis.

Please keep me informed
when we hope to update
guidance. | hope to forward

this comment on when we do.

Closed with
Ques.

0D Concurrence

628

RES

05.20.13

D-28

Tal : Summary of Public Health (Accident) for Low-density Spent Fuel Pool
rage (&Il Initiators]

t: Consider rewording the title to clarify this is a comparisen of the high
and low density.

FredS.

No change required. The supporting text referring to this table clarifies
that this table provides a summary of the delta benefit for averted
public health (accident) radiation exposure.

Closed

0D Concurrence
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ce ive Chapter ame men it sposition Phacs ¥
The best estimate values are based on the reference site's population density of
495 people per sguare mile within a 50-mile radius from the site and result from
the release of radionuclides from a full spent fuel pool (Spent Fuel Pool Study, p A-
4], a 5 i
629 RES | 05.20.13 D-28 AIN ! Fred 5. |Agree. Incorporated revised regional demographic Closed QD Concurrence
Comment: My calculations give a population density of 722 people/mi2, as
projected to 2011. Also, | cannot find the reference you cite here.
Comment: | suggest the following small edit: The low estimate case reflects the
net-decrease-in health benefit between of a spent fuel pool with lowhigh-density
1o d t | with hightew-density st if thy tri t
630 RES | 05.20.13 D-28 AN sarags cmpare o_a Ros .w-: l?lg I or_age e rmg.en Fred 5. [Incorporated suggested text changes. Closed 0D Concurrence
Pennsylvania protective action guides are used following an event challenging
spent fuel pool cooling. The high estimate case reflects the additiaral calculated
health benefits that result if a less stringent 2 rem annual dose limit is used
Table 21: Sensitivity Analyses of Public Health (Accident) Benefits for Low-density
Spent Fuel Pool Storage for All Initiating Events [within 50 miles) . \ .
No ch d. The'se ed d ibed in the text
631 | Res | 05.2013 D28 AIN Freds. r:;:fr?:g:)r;?:::bie AT e Closed 0D Concurrence
Comment: | suggest stating what the sensitivity is in the title, and other titles, as 2 =
appropriate.
Table 22: Sensitivity Analyses of Public Health (Accident) Benefits for Low-density
Spent Fuel Poal Storage for All Initiating Events (beyond 50 miles)
632 | RES | 05.2013 0-29 AN FredS. Closed 0D Concurrence
Camment: | suggest adding the word “including” to “beyond 50 miles” in all ik e ORI
relevant parts of the RA, to clarify that these calculations do not exclude 0-50
miles,
As Table 25 shows, the estimated total cost offset for the low-density storage
option relative to the regulatory baseline ranges from $3.2 million (3 percent net
tvalue) to $2.1 million (7 tnet tval ideri ’
633 RES | 05.20.13 D-31 AN present value) 0. 5 R Ll IP“ {7 percen !1e Fresent value] cansidaring ised text to agree with the base case values contained in Table 25, Closed 0D Concurrence
consequences within 50 miles from the site.
Comment: | believe you mean $703k to 5460k within 50 miles,
Modeling Uncertainti y
CEEINE MTEEToNues Agree, Add new section 3.2.3.10 Mitigation Assumptions, | agree that
itivi lysi: id b rf d to add ismic
634 RES | 05.20.13 D-32 AN Comment: Consider discussing how 50.54(hh}(2) mitigati Fannal ‘_\m_y A Y o 1o PRI ? A res.s SEISW_HC requency Closed 0D Concurrence
ki < ¥ uncertainties and | also agree that we don't have time to incorporate
seismic frequencies can affect the analysis. Ideally, ¥ - =
PR this change into this draft.
these uncertainties, but | understand we may not ha
Comments: | suggest deleting the paragrap and latent cancer
fatality conclusions. Do you feel this is limagine this was
originally included because it was a st Revised to include the following text from 5FPS section 7.2.1. "When
doses do exceed levels for early fatalities, emergency response as
635 RES | 05.20.13 D-36 AN The reason for “no early fatalj poated. At least one case had dose | Fred 5. |treated in the main report effectively prevents any early fatality risk, at Closed 0D Concurrence
levels that exceeded the ea 1 old)and emergency response moved least in part because the modeled accident progression results in
0, FSME had some comments about the releases that are long compared with the time needed for relocation.”
dress.
identifying (footnote?) the parameters that vary the costs . o i 5
. 1l li
636 | REs | 05.20.13 D-36 AN i astimatas. |t appaars offdits health costs chnkldar diffarsnt] Frads; |2 chianBe feouired, Thevalues Jisted ans summatized fram previols Closed 0D Concurrence
T Lk 3 tables, which provided the rationale for the low and high estimates.
|evels (habitability criterion), but other attributes may also vary
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637

RES

05.20.13

D-36

AN

Tables 30, 33, and others, as appropriate.

Comment: It appears that some uncertain parameters will vary the high/low
estimates, while others are considered ly in itivity anal This
creates two sets of high/low Consider why these
uncertainties are considered differently, or if appropriate perhaps combine them
to make one set of high/low estimates.

Fred 5.

No change required. The values listed in the base case are summarized
from previous base case tables, which provided the rationale for the
low and high estimates. Similarly, this also applies to the sensitivity

summary tables.

638

RES

05.20.13

D-36

AIN

Tables 30, 33, and others, as appropriate.

Comment: For the operation/implementation costs, | suggest flipping the values
for the high and low estimates. The highest “net benefit” is not currentiy the
“high estimate”, which does not make sense.

Fred 5.

Incorporated. High est is highest net benefit,

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

Closed

0D Concurrence

639

RES

05.20.13

D-36

AN

1. Tabfes 30, 33, and others, as appropriate.

Comment: Offsite property damage does not vary with different protective action
levels as offsite health costs do between high/best/low estimates. Less strict
protect actions, while allowing for more health effects, will not incur as much
offsite property damage costs. Likewise, more strict protective actions will trade
less health effects for more property costs,

Fred 5.

No change required. Although
will result in a reduction in 2 Py

g ___-' cost, it isn't
d criteria it maximizes the

This isn't my understanding. |
expect offsite costs to change
signficantly with protective
actions. Although | agree not
considering it maximizes the
cost offset.

Closed with
Ques.

0D Concurrence

640

RES

05.20.13

AIN

1. Other Favorable Spent Fuel Loading Configurations

Comment: Please consider having Hossein review this in detail. 1x8 pattern can
undergo zirc fire/oxidation. A 1x8 pattern does not have more mass than a 1x4. |
am confused about the statement “allows for the storage of a total 2,771
assemblies”. Is this meant to say in addition to what is already in the pool? The
1x& pattern was analyzed for a high density loading, and has the same amount of
assemblies as the 1x4 (potentially no offloads required to implement).

wided in comment #465.

Closed

0D Concurrence

641

RES

052013

D-38

AIN

642

RES

05.20.13

AN

assumption is that the spent fuel pool housing (refuel
building or secondary building fails due to either the
temperature conditions which would accompany a Zi ¢
melting scenario, or hydrogen explosions

, _

{Incorporated. Revised text to "beyond 50 miles.”

Closed

0D Concurrence

Fred 5.

See resolution to comment 643

Closed

0D Concurrence

643

RES

05.20.13

D-42

AN

Comment: Perhaps consider deleting th
confusing, and "because the 5FP is n
sufficient.

serltem:e. It is somewhat
piainment” is probably

RES

05.20.13

Fred 5.

Incorporated. Deleted second sentence.

Closed

0D Concurrence

1. Therefore, the risk and coj
appear to meet the Safety G

Fred5.

Incorporated.

Closed

0D Concurrence

645

RES

05.20.13

D-42

2 se consider adding: “While the expedited fuel movement is not
ieficial, the report has discovered that an alternative 1x8 high density fuel

gtion is likely to have significantly lower costs in implementation and
1t ally similar benefits to the low density configuration. This alternative
uld also be considered in addition to the low density loading as part of the

Lgeneric Regulatory Analysis for expedited fuel movement.”

Fred 5.

Agree Added suggested text.

Closed

0D Concurrence
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646

RES

05.20.13

Foreword

AIN

The hot fuel is distributed throughout the pool and is surrounded by older, cooler
used fuel as well as water.

Comment: Under current regulation, the hot fuel is not necessarily distributed
throughout the pool. Some restrictions exist, but pools may discharge all the hot
fuel in the same area,

Kathy G.

This is the starting point for the low density case in the study.

RES

05.20.13

Foreword

AN

last paragraph

Comment: Consider adding: “Howewver, the report has discovered that an
alternative 1x8 high density fuel configuration that is likely to have significantly
lower costs and potentially similar benefits to a pool with less spent fuel.”

Kathy G.

This was a sensitivity case, and no cost-benefit has been da
substantiate this suggesetd addition. NRR may look at this i
reg analysis,

648

RES

05.20.13

Abstract

AN

The study will inform the question of moving spent fuel from spent fuel pools to
dry storage sooner than current practice.

Comment: Make present tense.

Kathy G.

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

Closed

0D Concurrence

Revised sentence based on other comme

Closed

0D Concurrence

649

RES

05.20.13

ES

AIN

The analyses show the likelihood of a radiclogical release from the spent fuel after)
the severe earthquake at the reference plant to be between about six in a billion
and one in 10 million per year.

Comment: Consider calling the severe earthquake, the “analyzed” severe
earthquake, We talk generically about earthquakes before this, and the reader
will not understand that these results are not applicable to all earthquakes.

Kathy G.

addressed

Closed

0D Concurrence

650

RES

05.20.13

ES

AN

In addition, the cost benefit analysis included with this study does not support
requiring low-density spent fuel paol storage for the reference plant. The risk due
to beyond design basis accidents for the spent fuel pool studied, while not
negligible, is sufficiently low that the added costs involved with expediting the
movement of spent fuel from the pool to achieve low-density fuel pool storage
are not warranted, E
Comment: Consider adding: “"However, the report has discovered tha
alternative 1x8 high density fuel configuration that is likely to have signi
lower costs and potentially similar benefits to a pool with less spent f#fe

651

RES

05.20.13

ES

AIN

as a sensitivity case, and no cost-benefit has been done to
tantiate this suggesetd addition. NRR may look at this in the Tier 3

Closed

0D Concurrence

scenario twice — assuming successful implementation @
without successful mitigation assumed.
Comment: "Successful implementation™
preventing release, which is not necesss
without credit for mitigation measures™

Kathy G.

addressed

Closed

0D Concurrence

652

RES

05.20.13

ES

AN

1. The study also shows evel

unsuccessful; 2 lower likelihge is predicted than in previous studies.

Comment: Upon
correct, at least

ewrand parison with past studies, this is not
ipared to NUREG-1353 and NUREG1738. When you
af bin 4 (and that event's potential effects on cooling
our frequencies are likely comparable. Consider
"The study alsa shows even when 10 CFR 50.54 {hh){2)

Measures are unsuccessful; the likelihood of a release is comparable to

Kathy G.

addressed

Closed

0D Concurrence
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653

RES

05.20.13

ES

AIN

The study examines how an accident proceeds if the pool liner is damaged,
concluding that pool leaks are somewhat less likely to release radioactive material
to the envirenment than in previous studies.

Comment: It is unclear if this statement is referring to the full release frequency
or the conditional release probability in the event of a pool leak, If referring to
the conditional probability, this is true, in which case this should be clarified. if
referring to the release frequency, this is only true when crediting mitigation. 1f
not crediting mitigation, the release frequencies are comparable.

Kathy G.

This is a conditional pobability since at the beginning of the statement, _
it describes pogression of the accident leading to a release considering
pool liner damage. The second bullet following the paragraph also
repeats this statement followed by numerical values for the fracti
the cycle that releases can occur.,

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

654

RES

052013

ES

The study’s detailed accident progression modeling differs from earfier work in
showing that draining the pool after liner failure is less likely to lead to a release.

Comment: Please consider the following edit: “The study’s detailed accident
progression modeling differs from earlier work in showing that, for the severe
earthquake analyzed, draining the pool after liner failure less likely to lead to a
release.” This conclusion is not applicable to seismic bin 4, which earlier work
considered, Previous studies considered the possibility that fuel geometry may
not be maintained. We assumed it was because we did not analyze bin 4. Our
expectation is that this probability would be higher for bin 4, which is consistent
with earlier work

Kathy G.

addressed

Closed

0D Concurrence

655

RES

05.20.13

ES

AIN

That damage would remove structures that could retain radioactive material,
along with allowing more oxygen into the building potentially prelonging a spent
fuel pool fire,

Comment: “Prolong” means drawn out, which is not the intent of the sentence. |
suggest stating "exacerbate” instead.

Kathy

E558

Closed

0D Concurrence

656

RES

05.20.13

ES

AN

The study also analyzed a 1x8 loading pattern (hotter fuel surrounded
cooler assemblies on each side) which also resulted in smaller radio
because the hotter assembly transfers its heat to the cooler assembli

Comment: This is not the definition of a 1x8 pattern. 1su, t
fuel surrounded by & of its own cooler assemblies)”

ing “(hotter

Kathy G.

addressed

Closed

0D Concurrence

637

RES

05.20.13

ES

AN

For the severe earthquake analyzed, suc ed the time when

the fuel is susceptible to a fire by a fa

pieasures re
twenty.

Comment: The “time" is not r
severe earthquake analyzed
susceptible to a fire by a fa

or of twenty. | suggesting “the
sures reduced the cases that fuel is

658

RES

05.20.13

ES

AN

Kathy G.

This sentence was removed to avoid confusion. Reference is made to a
factor of twenty reduction in the likelihood of release in the second
bullet on the same page.

Closed

0D Concurrence

& to or less than those in previous studies, largely
ted modeling demonstrates the releases would
generaliiging ioactive material compared to past studies.

further review, while the release fractions are generally smaller,

. afe larger than in the past. | suggest we change this sentence to
i results are comparable to or less than those in previous studies, largely
this study's updated modeling demonstrates the releases of radicactive

Kathy G.

addressed

Closed

0D Concurrence
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659

RES

05.20.13

ES

AIN

1. It is more difficult for these radioactive materials to lead to radiation doses high
enough to result in early fatalities. If any releases were anticipated to accur, the
public would be evacuated or otherwise protected to reduce potential health
effects.

Comments: The intent of the second sentence has changed. | suggest we change
the sentence to say: "In cases during release for which we expect there is a
patential for early fatalities, the public is expected to be evacuated or otherwise
protected to avert this risk.”

Kathy G. |addressed

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

660

RES

05.20.13

ES

AN

1. For low-density loading or with successful deployment of 10 CFR 50.54{hh}i{2)
mitigation measures, protective measures may include up to a few hundred
square miles to be temporarily restricted and on the order of 100,000 people
'within 100 miles of the plant to be temporarily displaced.

Comments: “Temporarily restricted” is not the intent of the sentence, We mean
“interdiction”, which is a specific type of restriction for potentially a much smaller
area. Also, | disagree with calling these individuals “temporarily displaced”, as
temporary in this context would mean for as much as 30 years. An individual who
is displaced even more than a year may never return, and may feel forced to
establish a new home elsewhere, would not consider his situation temporary. |
suggest the following: "For low-density loading or with successful deployment of
10 CFR 50.54(hh)(2) mitigation measures, protective measures may include up to
a few hundred square miles to be temporarily restricted from public occupation
and on the order of 100,000 people within 100 miles of the plant to be displaced
after the accident.”

Kathy G.

661

RES

05.20.13

E5/112

AN

However, the risk due to beyond design basis accidents for the spent fuel pool
studied, while not negligible, is sufficiently low that the added costs involved with
expediting the movement of spent fuel from the pool to achieve low-densityfil
pool storage are not warranted,

reg analysis,

‘Whole paragraph was repls
match 12.1 results. )

n y-weighted results to

Closed

0D Concurrence

W/ This was a sensitivity case, and no cost-benefit has been done to
. |substantiate this suggesetd addition. NRR may lock at this in the Tier 3

Closed

0D Concurrence

662

MRO

05.20.13

ES

Charles
Ader

£ does not include
2049 which should

The Executive Summary should acknowledge that the 3g
the new mitigation required by Orders EA-12-051 and
serve to further reduce spent fuel pool accigs i

Kathy G. |addressed

Closed

0D Concurrence

663

MRO

05.20.13

ES

Charles
Ader

mary does not properly
is paragraph should be revised to
dlease (i.e., weighted by the

The first paragraph on page vi of the Exe
convey the very low likelihood g

provide proper context to th.
frequency of the release), ash

Kathy G. |addressed

Closed

0D Concurrence

664

MR

05.20.13

ES

Charles
Ader

The second to th
Summary states tl stent with past studies ., " and reports areas that
'would requjre interdic This statement appears to be inconsistent with Table
235, whith o ipares past studies and states that this metric was not
in preyibus spent fuel pool analyses

Kathy G. |addressed

Closed

0D Concurrence

665

MRO

05.20.13

Fred 5. |Incorporated as discussed in resolution to comment #634.

Closed

0D Concurrence

666

MRO

05.20.13

D-41 states that Table 30 shows that a requirement for low-density spent
fuel storage alternative does not achieve a substantial increase in public health
and safety. However, Table 30 only contains dollar values

Revised table reference to Table 32, Summary of Total Benefits and
Cost Offsets for Low-Density Spent Fuel Pool Storage for All Initiator

Fred 5. |Events. Also added the following text to section [.4.3: The best

appr

estimate of the delta benefit for accident dose averted is

245 person-rem as shown in Tables 20 and 23,

Closed

0D Concurrence
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The response spectrum shown in Figure 7 (page 38, section 3.3), which is referred
to as the reference GMRS, appears to be the 10-5 uniform hazard response
spectrum rather than a performance-based GMRS as defined in RG 1.208. Ch. 3 and in particular Section 3.3 was changed to remove all references
667 | nro | 052013 Pe 38 Allowing it. to be referenced as .a .G.MRS is inacct.lrale and could Iea.d to ) jhas to GMRS. These c"hanges were dis"cussed with I\IIRO staff and were Clased i Caniiintanca
perpetuating an inaccurate definition of GMRS into a regulatory discussion by made to reger to "spectral shapes" or acceleration respons spectra.
others, such as stakeholder groups/members of the public. The report should The references to the GMRS were not needed.
have a description of how this response spectrum was obtained and also refer to
it by a different name (e.g. input response spectrum)
This paragraph was modified and now reads:
“The seismic hazard assessment in this study is the
The discussion in Table 3 (page 22) that refers to the new CEUS 55C model and Survey (USGS, 2008) hazared model. A new prob .
updated ground motion misstates the NRC-industry collaboration. The discussion maodel is currently being developed and (1) a
needs to be revised to accurately state the NRC and industry efforts. The NRC was seismic source zone characterization and } agrg
a co-sponsor (with DOE and EPRI} in the CEUS 55C model update only. The NRC is prediction equation {GMPE) model. Alt! now complete
nat a co-sponsor of the ongoing GMPE update, The report should also include a (NRC, 2012b), it was not availabl i apins study, In
668 | NRO | 05.20.13 Pg22 sentence to state that, “While the USG5 (2008) seismic hazard model is not Jose P. |addition, the GMPE update is s n rmore, the NRC is Closed 0D Concurrence
sufficiently detailed for regulatory decisions, it is appropriate to use for this study currently developing an indep stic seismic hazard
because it was the most recent and readily available hazard model for the assessment (PSHA) complte orate part (1) and part (2)
selected site at the start of the study.” This additional statement is necessary and when complete. While th zard madel is not sufficiently
important to note because the NRC does not endorse the USGS hazard model in detailed for regul s appropriate to use for this study
licensing new reactars because it wa t and readily available hazard model for
the study, "
Wasion with NRO/DSEA staff, this part now reads:
ing: vertical spectral accelerations and the vertical PGA
¥/ grareassumed to be the same as the horizontal spectral
glerations and PGA. A few studies (e.g., McGuire, Silva, and
% i 5 r - antino, 2001; ASCE, 1999) indicate that for rock sites and
The assumption regarding the ratio of vertical to horizontal response spectra = i L
+ > i S quencies near and above 10 Hz, and especially nearby seismic
(Table 3 [pg 22] and Section 3.3 [page 39]) is based on the conclusion that 2 s
4 ! 3 aurces, vertical spectral accelerations may be as high as or exceed
site controlling earthquakes are moderate magnitude earthquakes at ne Horizantal speitralaccslerations: For thisstedy, the Trequencies of
669 | NRO | 052013 Pg. 23 distances. This conclusion {as-is) is insufficient to suppart the assumpd : : : Closed 0D Concurrence
study. A description needs to be added on the controlling earthguake: jriverectate, acthe mo.st Pary frequenc_les heanes éhme COMe,
2 : il Therefore, the assumption of equal vertical and horizontal spectral
(magnitude and distances) and the associated annual exceedan g : g .
sitpport this Eondlisian - accelerapcn.s was deemed tobe a r.ea s_ona ble starting assun'.l pllﬂl’j. This
assumption is also supported by seismic hazard de-aggregation with the
USG5 2008 model which indicates that for the seismic bins of interest
(high PGA, low likelihood events) the contributors to the hazard would
be earthguakes with magnitudes less than 6 at about 20 km from the
site, "
The conclusion on Table 3 (page 23) ershocks with damage
potential greater than that for the mai given that the
contributors to the ground Iready nearby e\rems] may not be
accurate from a seismologic, 5 while an i Following discussion with NRO/DSEA staff, this part now reads:
paint {especially, when statel ieral”} is not appropriate for this repur‘t “The main event would crack the SFP studied, but the 5FP's structure
670; | WRor | 03,203 Fa.23 It is misleading/inac: rshocks because aftershocks are not cielld would be stable after the earthquake and would erack in a manner that Cigsed OD:Concivente
actually included PSHA models (including the USGS (2008} is expected to resist additional loading cycles at this level.”
madel). Therefor ons for not considering aftershocks should be
i gr than based on assumptions regarding the site
4.4 (Appendix D), please clarify the offsite property cost offsets for : : A
671 | NMSS | 05.20.13 D e text below Table 25 doesn't appear to match the values in Fred 5. Aevised text o agree with the-base case valtes contalfed I Table: 25; Closed 0D Concurrence
(Same as comment 633)
i This study aimed to estimate how ... Reference plant.
672 RES 05.21.13 £ eplace with: The purpose of this study is to determine if were any significant KtHs:s dridritssed Closed QD'Concurinca
increases to public health and safety by mare rapidly moving older, colder spent
fuel to dry storage.
673 | mes | os.21.13 5 st Paragraph: Kathy G. |addressed Closed 0D Concurrence

The reference plant used for this study is a GE Type 4.,
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Brian 2nd Paragraph:
05.21.13 3
674 Res i Sheron  |The studys results will help inform the Commission's evaluation.... Kathy G jndgressed OD:Concivente
Brian 2nd Paragraph:
675 RES 05.21.13 ES Kathy G. |add d 0D G
Sheron  |..spent fuel pools are robust structures that are highly liklely to withstand... e Rl IEUITRNS
2nd Paragraph:
i ovement of s uel from the { h low-density
676 RES | 05.21.13 ES S:::Dnn -avemeit:of spent et framthe pooktorschieye low-densiy Kathy G. |addressed Closed 0D Concurrence
'Was there a substantial increase in safety?
2nd Paragraph:
Brian  |The analysis shows the likelihood of a ... 10 millicn per year
677 RES | 05.21.13 ES Sheron Kathy G. |addressed Closed 0D Concurrence
This is a consequence study and not a PRA
2nd Paragraph:
Bri; In addition, the cost benefit analysis included.
678 RES | 05.21.13 ES Sh:f:n T g s RN ana s noce Kathy G. |addressed Closed 0D Concurrence
| thought all "?” doing in Phase 1 was the regulatory analysis?
2nd Paragraph:
Bri The risk due to beyond...
679 RES | 05.21.13 ES Sh:f:n RO A Kathy G. |addressed Closed 0D Concurrence
This is not a PRA
2nd Paragraph:
iiian The anzlysis shows the likelihood of a...... 10 million per vear
680 RES | 05.21.13 ES Sheron Kathy G. |addressed Closed 0D Concurrence
This says the earthgauke is a given so of earth probability is 10-5, then the
reliease is 10-5 x 6x10-6 =6x10-11
2nd Pragraph:
581 RES 05.21.13 s Brian The study considerad twa broad.. Kathy Closed OD Concurrence
Sheron
No. You considered a 1by8 pattern
Sth Paragraph Pg iii:
Brian ..a lower likelihood of a release is predicted than in previous studies...
682 | RES | 05.21.13 ES g i |addressed Closed 0D Concurrence
Where in previous studies (e.g.: NUREG 1738, PRA?} How do you com gar:
consequence study for one scenario with a PRA?
Pgiv 1st Paragraph:
Brian The specific conditions....spent fuel pool design,
683 RES | 05.21.13 ES Shordin . Kathy G. |addressed Closed 0D Concurrence
This says that we can anly form conclusions for PB. \We '?" any other pool
would behave?
Brian Pg iv 1st Paragraph: )
684 RES | 05.21.13 ES sh {or conversly, a 10 percent probability of a ch that leakage Kathy G. |addressed Closed 0D Concurrence
e will accur).
Pg iv 1st Paragraph:
Bri NUREG-1738 predicted the likejjg
685 RES | 05.21.13 ES Sh:::n precieas ! Kathy G. |addressed Closed 0D Concurrence
For PB or for all plants?
686 | RES | 05.21.13 £ Brisn. | [Py 2nd Paragraphy Kathy G. |addressed Closed 0D Concurrence
Sheron  |The study examin, x¥pected to proceeds.
Pgiv 2nd bullet:
Bri 8 f the liner leakage...
6&7 RES | 05.21.13 ES Faan e RriaanaR Kathy G. |addressed Closed 0D Concurrence
688 RES | 05.21.13 ES Kathy G. |addressed Closed QD Concurrence
689 RES 05.21.13 ES Kathy G. |addressed Closed 0D Concurrence
hydrogen gas...
R 05.21.13 o) Kathy G.
e = e That damage would remeve could breach structures that ssuld would retain... athy G. |addressed i S0 Cancun Snce
Pgiv 3rd P h
691 RES | 05.21.13 ES B WS AR Kathy G. |addressed Closed 0D Concurrence

This hydrogen could burn or explode, substantially...
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Brian Pgiv 3rd Paragraph
692 | RES | 05.21.13 ES ; Kathy G. [add d 0D Concurrence
Sheron  |..along with allowing more oxygen into the building, potentially... v HEpTEsE curre
Pg vi 1st Paragraph:
Brian ...100,000 people within 100 miles ...displaced....
693 RES | 05.21.13 ES Shevin Kathy G. |addressed 0D Concurrence
The EPZ is only 10 miles. Why are we saying people within 100miles will have to
leave?
Pg vi 3rd Paragraph:
Brian Although this ar does not examine all initiating events....intiating event.
694 RES | 05.21.13 ES Sheron Kathy G. |addressed 0D Concurrence
Can't we say that the seismic event constitutes ~80% of the risk?
B
695 RES | 05.21.13 ES Sh:::n ‘Where is the discussion that the risk of latent cancer cases from relocating back? | Kathy G. |addressed Closed 0D Concurrence
Brian Pg vii 1st Paragraph:
696 RES | 05.21.13 ES sh ....nigh-density configuration is safe and risk is appropriately low of a large release | Kathy G. |addressed Closed 0D Concurrence
eren and from a accident is very low. (?)
The original intent of the term “reference” plant was to emphasize that the plant
we modeled was based on Peach Bottom, but had a few difference, namely the
1x4 loading pattern (Peach Bottom currently uses 1x8). However, use of the term
“ref flant” has been inte ted to that the plant, deled, i
6oy || eS| 052135 Gewaral | BrEnAN [N e e A RIPIAEE AL A S PARM IO SR | e Closed 0D Concurrence
representative” of a wide range of plants, which is not true and is a serious
misconception. The authors should consider using another phrase, such as "Peach
Bottom, as modeled” to avoid this confusion. At the least, we should clearly and
repeatedly define what we mean by reference plant.
A ic" before reference plant in Foreword, Abstract, and ES.
Background, 3rd sentence: The SFPS did not consider risks, only consequences
698 | Res | 052113 | infosecy | Brianw. [Wit0 Probabilisticinsights. During the ACRS subcommittes meeting, a member | o 3 updated to remave "risks" Closed 0D Concurrence
pointed out that this point wasn't made clear by the study. Recommend changing
“risks” to “consequences.”
Discussion, last sentence: “due to the effectiveness of protective actions..
I lanation for the first part of th t “public health eff
699 RES | D5.21.13 InfoSECY Brian W. (o AN AnaLan o Hhe Iri Rl 0, B statement has been removed Closed 0D Concurrence
generally the same or smaller...” There's lots of reasons health effects a
same or smaller in addition to protective actions.
4, Discussion, last sentence: The phrase “due to the effectiveng
ctions” should be ch d to "th d effecth " or
700 | RES | 05.21.13 | InfoSECY Brianw. [2O ® ou” T anER e ef weness. of Don A, [statement has been removed Closed 0D Concurrence
effectiveness” to clarify that the effectiveness isn't a certail
madeling assumption.
1st sentence is i te. NPP t required to b
701 | REs | 05.21.13 | Foreword | Brianw. | oo encE 18 Inaccurate, HEES arenot require Kathy G. |Disagree, from GOC 2. Closed 0D Concurrence
most extreme recorded natural disasters.
3rd paragraph, 1st sentence: To be eryst: ‘ Corrected as suggested by the reviewer.
suggest modifying to read “This report a consequence study
02 RES 05.21.13 Foreword Brian W. |performed by [RES] to continue our e% dhe risks and Kathy G. |Now reads: This report documents a consequence study performed by Closed QD Concurrence
consequences...” As it's written, i hat the 5FPS is not considering the Office of Nuclear Regulatory Research to continue our examination
risks. of the risks and consequences of spent
Corrected as suggested by the reviewer.
y 4th paragraph, 3rd se acing “reheating” (was it heated
05.21.13 i i b 3
0 Res dreNgoin Brlan¥y. erheating”? Kathy G Now reads: the accident progression of the spent fuel overheating and flosed goiconcurence
potentially releasing
Corrected as suggested by the reviewer.
: 5ame comment as for the Info SECY. Change to
704 R 05.21.13 Fi i i K .
d €3 grewon Brian W | athy.G. Now reads: Indicated due to the modelled effectiveness of protective Clased D Coricuirence
actions
705 RES | 05.21.13 | Foreword Kathy G. |These words were provided by NRR, Closed 0D Concurrence

something like that. Also, add something to indicate the limitations of the analysis
bsuch as “given the current regul y fr ." Some ivity cases were
cost-beneficial and more may be depending on how comments on the cost benefit
analysis are resolved.




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

1 Affected = Revi Co "
# Office | Received Ch:pter Comment Disposition us Y ew,:har::urrenu Priority
1st sentence: same comment as above, to be clear that this is a consequence
706 RES | D5.21.13 ES s i . |addressed Closed 0D Concurrence
study, change to “This report documents a consequence study
2nd paragraph, 1st sentence: This isn't posed as a question. Consider revising to
707 RES | 05.21.13 ES “The study’s results will inform the question of whethermoving-spent fuel should . |addressed. Brian 5. comments overide Closed 0D Concurrence
be moved from spent fuel pools to dry storage sooner than current practice.”
2nd paragraph, 2nd to last sentence: Again, add something to indicate the
limitati f th lysi h as “given th nt latory f rk.” Thi
708 RES | 05.21.13 ES A HOns o. L M a3 ram.evlto 15 . |addressed: What are the limitations? Closed 0D Concurrence
statement will need to be re-evaluated when the cost benefit analysis is updated
to respond to comments.
3rd paragraph, 2nd bullet: “so the hottest fuel assemblies are surrounded by Closed with
708 RES | 05.21.13 ES additional water” should be deleted. This is not an important factor since there . |addressed. Completeness for the public, this was n Ques. 0D Concurrence
are no releases until the water has drained. ]
5th paragraph, 3rd sentence “lower likelihood of release is predicted than in
710 RES | 05.21.13 ES previous studies”: This is not true as written. The qualifier “given a leak” needs to . |addressed Closed 0D Concurrence
be reinserted to make the statement true.
711 RES | 05.21.13 ES Sth paragraph, S5th sentence: consider changing “removed” to “moved” . |addressed Closed QD Concurrence
Sth paragraph, last sentence: Two sentence capturing different thoughts seem to
have been combined here and significant meaning was lost. Fuel is always
712 RES | 05.21.13 ES coolable by water, steam or air. The significant point is that after a few months, . [This sentence is aj f the paragraph. Closed 0D Concurrence
only air is needed to cool the fuel. Consider changing to something like “After
that time, the spent fuel is coolable by air.”
fi . kel ..
713 aes | 05.21.13 s 1st palagra::h_afte_r '{gure E5-1, Ia_st s_entence ike rhuod. : should be changed to Closed 0D Concurrence
“frequency” since it's per year. (likelihood mean probability)
1st paragraph after figure ES-1: This paragraph is comparing past studies which
714 res | os2113 s cor\sm.lered all sel}smlc events, t? thlls _slut.i\r whllch considered a portion of the predicted b Closed with i Caniiintanca
seismic hazard. I'm not sure this distinction will be clear to the lay reader unless Ques.
we specifically state in some way that this does not include bin 4 events.
2nd h after fij ES-1: 5u t deleti 10 CFR 50.54(hl Closed with
715 RES | 05.21.13 ES 1IC PRIAETARI AT EUre ngs eleting “assuming addressed. If successful maybe no release candw 0D Concurrence
mitigation measures are unsuccessful”, The statement will still be true with Ques.
3rd paragraph after figure ES-1 “the study also analyzed... 1x8..": The de
" : HE e ? 1 v
716 aes | 052113 £ Ntwo cooler assemblies on each s.lde" is a little confusing. Con er 4 ol drsesay Closed OO Contiifanice
surrounded by & cooler assemblies” or more vaguely compare
this clearer
2 paragraphs before figure ES-2: consider changing ol
kept cool” to “mitigation measures can be successful in E spent fuel in the
717 | RES | 052113 ES b . |addressed Closed 0D Concurrence
poal cool” to be clear that mitigation measures are @ talking about
here.”
718 | RES | 05.21.13 ES . |addressed Closed 0D Concurrence
remaoving text about the orde
719 RES | 05.21.13 ES Figure ES-2: frequencies shol . |Done as the reviewer suggested. Closed 0D Concurrence
720 RES 05.21.13 ES Paragraph after ES- . |Accepted, used Gary's. Closed QD Concurrence
721 | res | 052113 £ 20 paragtabh sdie . |addressed Closed 0D Concurrence
estimates” to “ g
722 | RES | 05.21.13 ES . |addressed Closed 0D Concurrence
723 | RES | 05.21.13 ES . |addressed Closed 0D Concurrence
i : it :
724 RES 05.21.13 s ' ng events con?tdgr a.ddlng ti.e: reactor z:‘cc.lder?ts,"spenl fufl pool - . |addressed Closed 0D Concurrence
accidents from other initiating events)” and add “sitewide” before “probabilistic
risk assessment”
+
fore i s T G -
725 | mes | 052113 s Faragraph before figure ES-3: in “PRA has inherent limitations” change “inherent  |addressed Closed 0D Concurrence

to “practical.”
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26

RES

05.21.13

ES

Brian W.

Safety goal comparison: The safety goal comparison is being used to make the
point that SFP risks are way below the safety goal. This is ok, but it needs to be
clear that other site risks will be much higher and may challenge the safety goal.

Kathy G.

addressed. Like what SOARCA and Fukushima didn't show this

Review/Concurrence
Phase

Closed with
Ques.

0D Concurrence

RES

05.21.13

ES

Brian W.

Figure E5-3 should be removed. A short discussion comparing to the safety goal is
tolerable, if presented appropriately, but the figure inappropriately highlights the
“good news” of the study while there is na similar figure with the “bad news.” To
be balanced, a similar figure showing the possible extent of land contamination
'would be required,

Kathy G.

addressed, Health effects are regulatory framework nothing similar t
land contamination and Comm doesn’t want any

Closed

0D Concurrence

728

RES

05.21.13

General

Gary
DeMoss

Series of comments beyond ES, Foreward, Abstract and 11.2. Please see
"RES_GaryDeMoss_Comments_052113.doc” for complete list of comments

Brian W.

Addressed changes not in ES, foreword, and abstract.

Closed

0D Concurrence

Priority

729

RES

05.21.13

Brian W.

General comment: Now that this has been added into the main SFPS document,
all of the references to other sections need to be fixed.

Fred 5.

Incorporated. Figure, section, and table referencés

modified to use cross-referencing. Appendix D refe res
the main report were changed to section péferen
fappeared in
iofi.3 [appeared in

Closed

QD Concurrence

RES

05.21.13

Brian W.

General comment: Analysis doesn’t seem to give credit for mitigation. This is
acceptable given the uncertainties and the “maximum benefit” goal of the
analysis, but this should clearly be stated somewhere.

Fred5.

RES

05.21.13

Brian W.

General comment: rather than having a low estimate that minimizes costs and
benefits {and vice versa for the high estimate) consider having 3 estimates. One
that maximized the cost benefit by using a low estimate for the cost and high
estimate for the benefits, another that does the opposite, and a best estimate.
This will provide a better bound for the results.

FredS.

Closed

0D Concurrence

Closed

0D Concurrence

732

RES

05.21.13

Brian W.

1st page: one of the stated purposes of the regulatory analysis is to help ensure
that “no clearly preferable alternative is available to this action.” Given this, the
analysis should discuss, or at least acknowledge, possible other [non-analyzed)
alternatives more prominently. These could include the movement of less fuel to
achieve a medium density pool, alternative loading patterns (e.g. 1x8) etc.

RES

05.21.13

Brian W.

Section D.1.2 last paragraph 1st sentence: “This backfitting analysis calcula
maximum paotential benefit...” Ok but if we're calculating the “maximumd
than assumptions need to be clearly bounding.

734

RES

05.21.13

Brian W.

Section D.2.1: Compliance with Orders EA-12-051 and EA-12-049 is no
past studies, including SFPS. Since the reg analysis is using nup

text.

735

RES

05.21.13

Brian W.

tsion to identify other loading configurations

Closed

0D Concurrence

No change required.

Closed

0D Concurrence

Agree, The impact of Orders EA-12-049 and EA-12-051 on further
mitigating risk from spent fuel pool events is addressed qualitatively in
section 0.3.4.10.3.

Closed

0D Concurrence

Section D.2.2 last paragraph: paragraph refers to d
that are not included. The analysis doesn't include ca:

Fred 5.

No change required. Other costs include cost for labor, repacking casks
to be compliant with federal storage facility, storage of additional casks
in federal storage facility, etc.

Closed

0D Concurrence

736

RES

05.21.13

Brian W.

Section D.3.2.2.1: section considers reléa
should be changed to reflect this.

Fred 5.

Agree. Changed section title to Spent Fuel Pool Initiator Release
Frequency

Closed

0D Concurrence

737

RES

05.21.13

Brian W.

Section D.3.2.2.1: In the equa
frequency of release, Fi is thy 3
and Crelease,| is the cg
used make it look lik
Consider using dif

e\@nt fr qu ency for different initiators i,

¥ of release given event i, The variables
consequence” eguation which it is not.
confusion

Fred 5.

Incorperated as resolved for comment #616

Closed

0D Concurrence
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RES

05.21.13

Brian W.

43. Table 2: This table contains many unstated assumptions which should be

stated more explicitly and a fuller discussion justifying them should be given in the

text. Many of the assumptions are suspect.

* The “initiating event fuel uncovery frequency” column contains both “initiating
event frequencies” and “fuel uncovery frequencies.” Need to be clear about
'which the column is attempting to capture,

= "uncovery frequencies” from past studies are being multiplied by the SFPS liner
fragility conditional probability to obtain a new uncovery frequency. This is
double counting. The conditional probability of release for these scenarios should
just be the coolability window, 60/700 = 8.57%.

= An unstated assumption is that the phenomenology of bin 4 selsmic events is
the same as for bin 3 events. This is questionable given that the fuel geometry
may not be preserved and the refueling building may fail affecting the coolability
window the fuel and the release magnitudes. If we truly want a “maximum
benefit” calculation, consider changing the coolability window to 1 for this
scenario. This would conservatively assume a conditional release probability of 1
for this initiating event.

* The mitigated “conditional probability” column for the bin 4 event doesn’t seem
to be using the same assumptions.

Incorporated as discussed in resolution to comment #617.

Closed

0D Concurrence

738

RES

05.21.13

Brian W.

Section 0.3.2.2.7 last paragraph: only the high estimate case assumes that
replacement power needs to be purchased for both units? Is it reasonable to
assume that workers can cantinue to operate the other unit given such a large
release?

No change req

Closed

0D Concurrence

740

RES

05.21.13

Brian W.

Section D.3.2.2.8, 2nd paragraph, last sentence: instead of “average” dose, do you
mean “collective” dose?

741

RES

05.21.13

Brian W.

Section D.3.2.2.8, 3rd paragraph, 1st sentence: implies that unit 2 spent fuel rods
were exposed, should clarify this is referring to the reactor, not the SFP.

742

RES

05.21.13

Brian W.

743

RES

05.21.13

Brian W.

Table 11: consider changing “spent fuel pool inventory” to “current s
poal inventory.”

744

RES

05.21.13

Brian W.

(e.g. multiple I5F5Is may need to be constructed) whila
are onetime costs. For a site already loading fuel, soi
already realized and won't continue on a
cost difference between the two alterna

opulace surrounding the Chernobyl accident, which
ulate the average dose equivalents.

Closed

0D Concurrence

Closed

0D Concurrence

incorporated as resolved for comment #461

Closed

0D Concurrence

Incorperated.

Closed

0D Concurrence

No change required.

Closed

0D Concurrence

745

RES

05.21.13

Brian W.

gher number than other years,

¥ when the reactor is being decommissioned
- gfffead. Since this is the last offload, and the casks would
e fuel in the pool is air coolable, there would be little

Agree. Table 19 was revised.

Closed

0D Concurrence

748

RES

05.21.13

No change required. Undiscounted costs and benefits are provided as a
sensitivity study.

Closed

QD Concurrence

747

RES

05.21.13

3.3.3: Is this assuming buying replacement power for two units or just
8m D.3.2.2.7 it sounds like one except for the high estimate case,
T clarifying.

No change required. These alternative replacement energy costs are
applied on a per unit basis as a sensitivity study.

Closed

0D Concurrence
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748

RES

05.21.13

Brian W.

Section D.3.3.3: Maybe | don't understand an assumption here, but by my
calculation, 557.3million for a year of power comes out to about 0.6 cents/kwh if
assuming 2 units or 1.2 cents/kwh if assuming 1 unit. Aren’t generation costs
(even excluding transmissions and distribution costs) much higher than this? Also
the frequency of release doesn't change so this cost probably doesn't matter,
which should be stated explicitly.

Fred 5. |Mo change required. See response to comment #747.

749

RES

05.21.13

Brian W.

Section D.3.3.4: “For some of the high-density storage cases, this results in public
health consequences that extend beyond the postulated accident site.” This is not
just for the high density cases, delete “for some of the high-density cases” and
change "accident site” to “50 miles.”

Agree. Incorporated as discussed in resolution to comments §49°

Freds.
TR0 lag2s.

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

Closed

0D Concurrence

750

RES

05.21.13

Brian W.

Section D.3.3.4: Delete “The accuracy of the model decreases with distance
because of the atmospheric effects that would break up the plume.” The accuracy
of the model does decrease with distance but not for this reason. Further, the
sentence makes it sound like the plume will o away because of these
atmospheric effects, which is misleading. The radiation has already been released
and has to go somewhere,

Fred 5. |Agree. Incorporated as discussed in resols LOR Lo

Closed

0D Concurrence

05.21.13

Brian W.

Section D.3.3.4: "To conservatively capture..” delete “conservative.” MACCS2 is a
best-estimate code that has benchmarked favarably to other types of offsite
consequence codes.

Fred 5. [Agree, Incorporated as discusge

Closed

0D Concurrence

752

RES

05.21.13

Brian W.

Section [0.3.4.1: It looks like it's being assumed that the public health benefits are
realized as soon as expedited loading begins, rather than when it is complete,
Since we're doing a “maximum” benefit calculation, this is fine, but should be
stated explicithy.

Fred 5.

No change requirgd al I gse JEn

753

RES

05.21.13

Brian W.

Section 0.3.4.1: It's unclear where the averted dose numbers come from,

Closed

0D Concurrence

ed. escribed in section D.3.4.1, this attribute
cted changes in radiation exposure to the public due to
ent frequencies or accident consequences associated
ssed action. The expected changes in radiation exposure

Fred 5.

Closed

0D Concurrence

754

RES

05.21.13

Brian W.

Tables 20, 21, 22 and 23: For symmetry, consider changing the columns to match
that of table 30. Averted dose may need to be in a new row to fit all of the
information,

755

RES

05.21.13

Brian W.

Section D.3.4.1, 2nd paragraph: It's a little hard to follow which estimat, in
'which PAG. Consider adding a reference to Table 10 for clarity.

756

RES

05.21.13

Brian W.

Section D.3.4.4, Znd paragraph, last sentence: “The regulatory baseline &
that the accident would lead to an uncontrolled radiological p rejghse. 5
not clear what this sentence is referring to since the re, El is is '3
the numbers from the SFPS which did not assume thi

Naychange required.

Closed

0D Concurrence

Mo change required. There is an existing reference in the D.3.4.1 text

i to section 0.3.2.2.9 which contains the table mentioned.

Closed

0D Concurrence

Fred 5. [Incorporated. Deleted Section D.3.4.4, 2nd paragraph, last sentence

Closed

0D Concurrence

757

RES

05.21.13

Brian W.

Section D.3.4.4: Offsite property costs don't have a low, and high estimate so
| can only assume they're using the Penns PAGE assul in the SFPS.
Societal dose and amount of land interdigtion argfiversely proportional to each
other depending on the PAG used. O pr and societal dose should
be matched for each estimate ac ing e PAG used.

758

RES

05.21.13

Brian W.

No change required. Offsite property damage is estimated based on
the PA PAG used in the main report. Resolution is provided in response
to comment #635.

Fred 5.

Closed

0D Concurrence

Paragraph below Table 25: text 1 o valles in the ">50 miles” row but

says they are "<50 miles”

Fred 5. [Resolution provided in r to comment #8633,

Closed

0D Concurrence

759

RES

05.21.13

Brian W.

ear if these costs are included. The
ween the two alternatives so it doesn’t

Section D.3.4.5, "onsi
frequency of rele
seem like they sho

propegd it's
does, han

No change required. The release frequency is different between the

Fred 5.
i two alternatives as shown in Table 2.

Closed

0D Concurrence

760

RES

05.21.13

Brian W.

Section Dy 4.10.2 st s nce: change "cash™ movement to "cask” movement.

Fred 5. |Agree. Changed cash to cask.

Closed

0D Concurrence

05.21.13

Brian W.

Sectign D

s : 3rd sentence states OCP2 did not have a release when using a
118 fuel p3

This is incorrect, there was a release in OCP2 {but not OCP3 as
states),

Fred 5. [Resolution provi inr to comment #4865,

Closed

0D Concurrence

762

RES

05.21.13

763

RES

05.21.13

3,4.1, 3rd paragraph: “Furthermare, for the Spent Fuel Pool Study

zpent fuel pool accident...” consider changing to “Furthermore, for the
g event analyzed for the Spent Fuel Pool Study..”

Fred S. |Incorporated suggested text changes.

Closed

0D Concurrence

Section [.4.3, last sentence: though the property cost was the largest contributor
to the benefits, they weren't “dominated” by it. Consider adding "and public
health™

Revised the last sentence as follows to eliminate dominated: The
offsite property cost offset is the largest contributer to the benefits, of
which the majority of these cost offsets occur during the long-term
phase.

Fred 5.

Closed

0D Concurrence
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No change required. The RA Handbook specifies that the estimation of
Section D.4.4: The text doesn’t make it clear why our guidance suggests only accident-related health effects should be estimated over a 50-mile
. considering a 50 mile distance from the plant site. Given the large difference in radius from the plant site [RA Guidelines section 4.3.1). Other distances|
764 RES 05.21.13 D Brian W. Fred 5. Closed 0D G
an results, if it ends up being cost beneficial for 500 miles, but not 50 miles, it will be T can be considered in sensitivity analyses or special cases which was o IEUITRNS
hard to justify using the 50 miles results. done in Appendix D. Note that consequence analysis for radil up to
1,000 miles was performed in NUREG/CR-6349.
765 RES | 05.21.13 D Brian W. |Section D.5.1.2.1, 2nd paragraph, 1st sentence: change “sensitivity” to “sensitive” | FredS. |Agree. Word changed to sensitive. Closed 0D Concurrence
Section D.5.2: CDF and LERF surrogates were developed for reactors and should
not be compared to SFP releases. This is a very apples to oranges comparison.
766 RES | 05.21.13 s} Brian W. |The language in the first few paragraphs of the section seems strained in attempt | Fred 5. n p led in resp Closed 0D Concurrence
to make this comparison and some of the assumptions aren’t consistent with the
rest of the cost-benefit analysis (e.g. assuming the spent fuel pool housing fails).
Section D.5.2, 3rd paragraph: “.. release does not have the patential for causing
767 RES | 05.21.13 D Brian W. |any offsite early fatalities...” Actually the release can produce early fatalities, but | Fred 5. Closed 0D Concurrence
does not because of our protective action assumptions.
Section D.5.2, last sentence: “Therefore, the Regulatory Baseline is justified.” Will
768 RES 05.21.13 D Brian W. .a sti'-.xt.ement this strong tie our hands later if fm! find _anothel alternative to be cost Freds. Closed OD-Concuirenca
justified? Also need to re-evaluate the veracity of this statement once other
comments are addressed and numbers may change.
Section 0.5.3: rather than saying low density loading is not justified, we should be
7659 RES | D5.21.13 D Brian W. |very clear about what we analyzed and say that “expedited transfer of all spent Fred 5. Closed 0D Concurrence
fuel cooled far more than 5 years out of the pool”
ion D.5.3, | : this i | f
770 aes | 052113 D Brian W. SEClI.U_ﬂ D.5.3, _ast sentence: this is worded as a very general statement from a Ereds Closed A0 Cantitaiis
specific analysis.
This study aimed to estimate how reducing the amount of spent fuel in the pool
by more rapidly moving older, colder spent fuel to dry storage coul
ccident © JUenCes : ference - The ref ce plant
771 | RES | 05.21.13 Es pary Do L TSI RN DR S TR el RTE RAnC “|Don't understand the comment. Closed 0D Concurrence
DeMoss |BWR with a Mark | containment
Peach Bottom is not a reference plant
772 RES | 05.21.13 ES Gary show the likelikesd frequency of a radiclogical release Kathy G. |addressed Ggzdwith 0D Concurrence
DeMoss Ques.
In addition, the cost benefit analysis included with 5
Gi equiring low-densit nt fuel | starage for the 4 fant Closed with
773 RES | 05.21.13 ES SRR Ml s ot S el b o g Kathy G. |addressed op 0D Concurrence
DeMoss Ques.
Meed to check this
Figure ES-2: Factors Affecting Likelih ase from a Severe Seismic
Ewi
774 RES | 05.21.13 ES D:\adr:ss vent Kathy G. |Done as the reviewer suggested. See also response to comment 719, Closed QD Concurrence

Units are missing from the figs
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775

RES

05.21.13

ES

Gary
DeMoss

The consequences to the public of a low likelihood spent fuel pool accident
release were estimated in the study. The results are comparable to or less than
those in previous studies, largely because this study’s updated modeling
demonstrates the releases would generally include less radicactive material
compared to past studies. Despite the fairly large releases for certain predicted
accldent progressions,-Ceaseguepee-conseguence analysis of all scenarios
indicated zero early fatalities from acute radiation effects, Despite the fairly large
releases for certain predicted accident progressions, spent fuel contains
predominantly longer-lived radioactive materials—3t-is-mere which makes it
difficult compared to operating reactor releases for these radicactive materials to
lead to radiation doses high enough to result in early fatalities, Our analysis
indicates that iif any releases were asticpated to occur, the public would be
evacuated or otherwise protected to reduce potential health effects. The study
also showed that the risk of an individual dying from cancer from the radioactive
release is very low, When accounting for the very low likelihood of a release
occurring, all the seenarios had a probability between about two in a trillion and
five in a hundred billion per year of a latent fatal cancer in an individual within 10
miles of the site. The risks are similar between different loading or mitigation
scenarios because of modeled offsite protective actions that include evacuation,
sheltering, relocation, and decontamination

Kathy G. |addressed

Review/Concurrence

Phase Priority

Closed with

0D Concurrence
Ques.

776

RES

05.21.13

ES

Gary
DeMoss

Although this analysis does not examine all initiating events (i.e., reactor
accidents, spent fuel pool accidents from other initiating events) typically
considered in a sitewide probabilistic risk {PRA), it does examine an Kathy G. |add,
impartant initiating event. In fact, any analytical technique, including PRA has
inkerant practical limitations of scope and method.

Closed 0D Concurrence

77

RES

05.23.13

General

Kewvin
Coyne

Recommend including scientific notation for frequency numbers, Though the
"one in ten million per year" appears to be more "plain language”, 1E-07 per year
is more readily understood by anyone with a passing familiarity of PRA resultss

"one in ten million per year (1E-07/year)" would bridge both worlds.

4

Brian: | believe this comment is directed at the front matter of the re

will be addressed as time allows.

QD Concurrence

778

RES

05.23.13

General

Kevin
Coyne

This needs to be revised since the guestion is well estaj lIi d Brian W,

study will inform either the issue or the resolution. changed to “inform the evaluation"

0D Concurrence

779

RES

05.23.13

General

Kevin
Coyne

ike “severe”,
arstood in context.

In general, great care should be exercised when using

“extreme”, “unlikely”, and “advanced” since these are

Therefore, when these words are used, itiust opfde clear@what the context is | Kathy G.
.., more severe than what? More @ what? More advanced than
what? .

will be addressed as time allows.

0D Concurrence
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780

RES

05.23.13

Foreword

Kevin
Coyne

First paragraph - the first sentence overstates the licensing basis for US nuclear
plants. GDC 2 {which is not applicable to all plants), does not reguire plants to be
"designed to withstand the most extreme recorded natural disasters for their
lecation with an additional margin of safety”. Instead, GDC 2 refers to
“appropriate consideration” and reflecting the “importance of the safety
functions to be performed.” Furthermore, in light of GI-199 and NTTF
Recommendation 2.1 (both of which call into question the adequacy of plant
design and licensing decisions), the sentence as written causes a dissonance
between how we actually are treating the external hazards (e.g., by reevaluating
the hazard to assure adequate protection] vs. the context for this report. Lastly,
'we only require that we have reasonable assurance that plants meet regulatory
requirements - design errors (which happen periodically) can result in plants not
meeting these requirements. For example, plant issues such as Oconee show that
the NRC's "traditional” approach has not always resulted plant's being able to
withstand design basis external hazards. Given our recent regulatory initiatives in
handing external events, the first sentence in the forward will likely undermine
the public's c lence in the NRC providing a balanced view of the NRC decision-
making process. |t would be better to write this sentence along the lines of GDC 2
— that is "NRC regulations require appropriate consideration of external hazards in
order to ensure public health and safety following credible external events...”

Kathy G.

See Criterion 2:

and ¢

Design bases for protection against natural phenomena. 5t

D its important to safety shall be desigg®

performed.

withstand the effects....{3) the importance of the

Review/Concurrence
Phase

Closed

0D Concurrence

781

RES

05.23.13

Foreword

Kevin
Coyne

First paragraph - not sure what is meant by "advanced” computer modeling, It
'would be better to say that we utilized tools that reflect the most current
understanding of fuel behavior under severe accident conditions, Additionally,
codes such as MACCS rely on refatively simple plume models with some significant|
limitations and would not be characterized as "advanced” by most experts. The
main idea behind the statement can be readily made simply by highlighting that
'we are using the best tools we have available (but we should also acknowledge
that teday’s tools will hardly seem advanced 25 or 50 years from now..).

Kathy G.

tadvanced available

Closed

0D Concurrence

Priority

782

RES

05.23.13

Foreword

Kevin
Coyne

First paragraph — though one reason for studying beyond design basis a
to explore and understand safety margins, the main reason we stud
design basis events is because this is where the risk to the public come
last several decades have shown that the traditional "design basi

not adequate to protect the public and we have enacted rules
5B0 to ensure that certain design basis events where ini

A light since we are not simply

safety margins”). This thought should
i eyond the design basis to

confirming what we know; we are a

783

RES

05.23.13

Foreword

Kevin
Coyne

Kathy G.

addressed

Closed

0D Concurrence

tement “a very severe, highly unlikely” -
too much’ and will erode the NRC's

Kathy G.

addressed

Closed

QD Concurrence

784

RES

05.23.13

ith regard to the statement "spent fuel pools are likely to

id severe earthquakes...” — it needs to be clarified that this study only

ata single SFP at Peach Bottom for a mid-range seismic bin {i.e., bin 3 of
study did not look at the most severe seismic events (bin 4} and can

ardly be concluded that the SFP could withstand this event based on the work
done to date. It did not look at more severe events and therefore it is not correct
to say that the pool could withstand “severe” seismic events without further
qualification as to what is meant.

Kathy G.

addressed

Closed

0D Concurrence
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785

RES

05.23.13

Foreword

Kevin
Coyne

Sixth paragraph - the sentence “The cost benefit analysis does not support
moving spent fuel out of the pool studies in this report” should be revised to add
“in an accelerated manner” (or an equivalent statement) to the end. Clearly the
cost benefit analysis did not investigate storage of fuel in the pool forever; only
the guestion of accelerated discharge from the pool.

Kathy G.

addressed

786

RES

05.23.13

Abstract

Kevin
Coyne

Add “specific” when referring to the “reference plant” (i.e., “specific reference
plant”) sa this is not misconstrued by the public to indicate that we used a more
Eeneraliza ble case.

Kathy G.

addressed

787

RES

05.23.13

Abstract

Kewvin
Cayne

Revise the statement “The study will inform the question of moving spent fuel
from spent fuel pools” — the study will not inform the question, it will hopefully
inform the resolution of the issue. The question is quite well formulated as it is
currently stated; it is the answer to the question that the study attempts to
inform.

Kathy G.

addressad

788

RES

05.23.13

ES

Kevin
Coyne

Page ii, First paragraph = we are not talking about “more rapidly moving fuel”
(which carries a certain hint of recklessness to it since it implies using a really fast
SFP crane); we are talking about accelerating the transfer of fuel from the spent
fuel pool to dry cask storage

Kathy G.

Review/Concurrence
Phase

Priority

0D Concurrence

0D Concurrence

0D Concurrence

addressed

0D Concurrence

789

RES

05.23.13

ES

Kewvin
Coyne

Page ii, First paragraph = it is unclear what “reference plant” means = revise to
either add “specific reference plant” or otherwise ensure that the public would
not misinterpret this statement to mean that we did anything other than picking
the plant for which we had information readily available (i.e., it is not
‘generalizable’ nor have we done the work to show it is somehow representative
of the industry).

Kathy G.

addressed

O

Closed

QD Concurrence

790

RES

05.23.13

ES

Kevin
Coyne

Page ii, Second paragraph — with regard to "The analyses show the likelihood...
after the severe earthguake...”, Revise to read “after the severe earthquake
analysed for this study”. The overall risk would increase if we also analysed the
mare severe bin 4 seismic events (which were not included in the scope of the
study

Kathy G.

791

RES

05.23.13

ES

Kevin
Cayne

Page ii, Third paragraph — delete “modern, scientific validated” . I'm not sure

what “medern” refers to, since a study done 50 years ago also would have used

“modern methods”. In other words, explain what is meant by modern. Also,

all of the methods used in this study have not been “scientifically validate 0

particular, the probability of leakage form the pool is largely driven by e

judgment and even the technigues used for the MELCOR analysis hategot p -‘

fully “scientifically validated”. Certainly our best effort at doing the studefbut

scientifically validated implies that we have experimental datafand pg ’

to substantiate the study methods- which we most certaiphy.do ngt)
-

792

RES

05.23.13

ES

Kevin
Cayne

addresseg@Mot necessarily freq (down arrow) conseq. Based by EP

Closed

0D Concurrence

Jaddressed. Modern: state of the art.
. |Mote: "experimental data and peer reviews to substantiate the study

methods” we do for MELCOR and benchmarks for MACCS

Closed

0D Concurrence

Page ii, last sentence (“the study did not consider the q/ shima..”). Please
add “since they have not been implemented at the spe#ffic site studied”, Asis,
the statement carries the implication that these mesiods caaibe implemented
now (we just choose not to consider th ﬂ is not the case

793

RES

05.23.13

ES

Kevin
Coyne

Kathy G.

addressed

Closed

0D Concurrence

.

Page iii, Figure E5-1 — suggest adding a v e to clarify that the low density
case has a lower total inventol pated to the high density {so in cases
where low and high density are cgmparable, the low density case
actually has substantially les§t eing released. The footnote would
also be a good place 1 & operating cycle” since this term is
used in a differentManne ally used in industry (i.e., normally, early
in cycle means ea ower operation run, while in this study, it means early
after shutdown. A

794

RES

05.23.13

ES

Kathy G.

Done as the reviewer suggested.

Closed

0D Concurrence

@- ragraph, first bullet — suggest adding “for the seismic event
studiéd pie first sentence since the results of the study are not generically
appllr.a ol 10l seismic events, only the one that was studies {and a bin 4 seismic
fnay not Raye the same resuits).

Kathy G.

addressed

Closed

0D Concurrence

795

RES

05.23.13

ES

E cond Paragraph, second bullet = with regard to the statement “Because
8l can be effectively cooled by water, steam, or air..." clarify that this only
vafter decay heat has decreased (and not immediately after shutdown).

Kathy G.

If makeup greater than leak, even recently discharged fuel can be kept
cool

Cosed with
Ques.

0D Concurrence
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Review/Concurrence
Phase

RES

05.23.13

ES

Page iv, third paragraph, with regard to the discussion that “damage would

Kevin

Coyne 7 4 R AN
it some amount of radicactively. "Confine” is the word normally used in this

instance,

remove structures that could retain radioactive..”. “Retain” is a strong word in
this cantext given that an intact fuel building would certainly leak and release

Kathy G.

plain english

797

RES

05.23.13

ES

Kevin  |given that cur best estimate is that both reactors would likely suffer a core
Coyne |damage accident given the earthqual lysed. Additionally, there is not

earthguake since it is not designed to handle this type of event.

Page v, first sentence [“Assuming no complications from other reactors at a site
and available equipment and staff, the study suggest that in many situations spent|
fuel in the pool can be kept cool..”). This is an egregiously misleading statement

sufficient B.5.b equipment on site to handle more than a single reactor or spent
fuel pool and is not assured that the B.5.b equipment would even survive the

Kathy G.

Those were the HRA assumptions

Closed with

0D Concurrence

Cosed with
Ques.

QD Concurrence

793

RES

05.23.13

ES

reason for bringing this information into the report was to substantiate the
assumption of loss of normal SFP makeup and cooling, not claim credit for

Kevin
Coyne

and 5FP mak
including detailed models of building structural response and component
fragilities, none of which were done for this study. Furthermore, there is no

impact on this value {though may increase the likelihood of certain recovery
actions — though this was well beyond the scope of this study).

Page v, Figure ES-2 — Remaove the “chevron® for station blackout probability. This
probability value is speculative and was not examined during the study. The main

continuity of AC/DC power after this substantial seismic event. To claim credit for
this value would require a systematic review of the electrical distribution system
fcooling sy {in addition to station closed cooling water),

reason to believe that SFP level instrumentation (EA 12-051) would have any
impact on AC/DC power, and the other order cited (EA-12-049) would not have an

Kathy G.

As stated in Section 5 of the rg
from NUREG-1150 to conside
emergency diesel generatal
study as pointed out b

examined as part of this

ertheless, it was retained in
eckion 5.6.2 of the report) in order to

systematically to highlight the loss of

g. The overall probability of release is still

§ ange the conclusions of the study.

2051 and EA 12-049 have been removed from

Closed

0D Concurrence

799

RES

05.23.13

ES

public would be evacuated or atherwise protected...”. This is a very strong
statement |particularly when we use phrases like “if any releases..”) and
ultimately, it is a decision that is outside the NRC's control, Revise to gea
releases were ipated to occur, it is d that the public would
evacuated or otherwise protected ..",

Kevin
Coyne

Page v, Second full paragraph (beginning “The consequences to the public..."),
Revise the sentence that begins “If any releases were anticipated to occur, the

addressed

Closed

0D Concurrence

RES

05.23.13

ES

Page v, Second full paragraph, with regard to “probability bet
trillion..”, Two main comments = (1) do we really wan
12/year given the uncertainties present in the studyan
and (2) why are we truncating at 10 miles when the pul
peak well beyond this distance?

Kevin
Coyne

e response model
h effects actually

Kathy G.

frequency-weighted. Standard reg

¥ reporting.

Closed with
Ques.

0D Concurrence

801

RES

05.23.13

ES

Page vi, Second paragraph and page vij
is inappropriate for this study. Of pa
uncertainties, consider the o
seismic event studies), nor o
likely experience core damaj
the public health effecy
Kevin miles, so comparisam te
Coyne  |health effects, Fi
completely inapprop}

3 — The safety goal comparison
r P study did not examine
which would double the risk for the

Kathy G.

limitations of comparisson are discussed

Closed with
Ques.

0D Concurrence

802

0GC

05.23.13

General

803

0GC

05.23.13

he document.

E to use one of the two, you should select one and be consistent throughout

Hossein
E.

This will done as appropriate when the document is ready for NUREG
format in October 2013,

Closed

0D Concurrence

Priority

General Comment: There are a number of places where the document says

“Error! Reference source not found.” This needs to be fixed before publication,

Brian W,

These have been fixed,

Closed

0D Concurrence
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# | Offi Received N, Comment Dispositi Priorit
ce v Chapter ame men it sposition Phacs ¥
Although the spent fuel pools and the used fuel assemblies stored In the pools....
Tison
4 05.23.13 i 3
80 et dreNgoin Campbell |The SECY paper uses the term “spent fuel” throughout. Do we intend to use both Kathy G fyes goiconcurence
“spent fuel” and “used fuel” in this document?
) The hot fuel is distributed throughout the pool and is s_urruun ded by older, cooler Corrected as suggested by the reviewer
Tisen  |used fuel as well as water. After used fuel has cooled in the spent fuel pool for
805 | OGC | 05.23.13 | Foreword camebell more than i tenkb oo di oo Ke for | ctanm Kathy G. Closed 0D Concurrence
alls B il ST TR YRale 1 LA IE MOVERLI Y SIeTAE xaske TP IRNER 50 Now reads: the spent fuel pool for more than five years
storage.
The cost-benefit analysis was done by staff in the Office of Nuclear Reactor
Tison Regulation. The cost benefit analysis does not support moving spent fuel out of
806 0OGC | 052313 Foreword Campbell the pool studied in this report. Kathy G. |added words referring to reference plant Closed 0D Concurrence
Might want to clarify here which spent fuel pool you studied.
Tisen  |The NRC continues to believe, based on this study and previous studies, that spent|
807 | OGC | 052313 | F rd L Kathy G. |77 Closed 0D Concurrence
PrEw Campbell |fuel pools appropriately protect public health and safety. LY 058 urr
Consequence Study of a Beyond-Design-Basis Earthquake Affecting the Spent Fuel
Pool for a U.5. Mark | Boiling Water Reactor ("the study”) study
Ti
808 | OGC | 05.23.13 ES Car:o:eil There are a lot of unclear referents below (“the study,” “this study,” etc.) If you Kathy G. Closed 0D Concurrence
P define this here it addresses your problems below, | think it reads better to avoid
the problem altogether (see suggestions below), but if you make this change here,
you will address most of the problem.
This study aimed to estimate how reducing the amount of spent fuel in the pool
by more rapidly moving older, colder spent fuel to dry storage could affect
Tison accident consequences at a reference plant.
809 | OGC | 05.23.13 ES Campbell Kathy G. Closed 0D Concurrence
2 Are yout talking about the current study? Or NUREG-17387 If this sentence 4
references NUREG-1738, then it's fine, If the sentences is talking about this paper,
then it needs to be revised.
Ti scenario twice— — assuming
810 | oec | 05.23.13 £s Car:"l;'e“ addressed Closed 0D Concurrence
P Added the correct character here (sometimes Word doesn't insert it corre
This study copsidered an earthguake with ground motion roughly four
Tison times stronger than that used in the plant design and predictegha li
811 | OGC | 05.23.13 iv Campbell likelihood of about two in a million per year Kathy G. [No, we are talking about the present study. Change tense to considers. Closed 0D Concurrence
Are you talking about NUREG-17387
The study examines how an accident proceeds if the p@
" concluding that pool leaks are somewhat less likely to rglPagR radioactive material
s Tison : = -
812 | OGC | 05.23.13 iv Campbell to the environment than in previous st Kathy G. |ok Closed 0D Concurrence
er damage is the only way to cause
. Tison
813 | 0GC | 05.23.13 iv Kathy G. |ok Closed 0D Concurrence
Campbell
clause removes t
The studyin this st
814 | OGC | 05.23.13 iv e Okay, I gthis comment anymore. | think you're fine if you Kathy G. |ok Closed 0D Concurrence
Campbell i 2 i ¥
defin §" as suggested above or if you make changes like this throughout
t an garth -quake induced liner failure
815 | OGC | 05.23.13 iv Kathy G. |Corrected as suggested by the reviewer. Closed 0D Concurrence
e is one ward, right?
evere earthquake analyzed, successful measures reduced the time when
| tible to a fire by a factor of about sty 20
816 | OGC | 05.23.13 v Uelis susceptible to a fire by a factor of about twenty Kathy G. |Corrected as suggested by the reviewer Closed 0D Concurrence
MRC style guide.
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ce ive Chapter ame men it sposition Phacs ¥
Tis ..preventing staff from deploying 10 CFR 50.54{hh}{2) mitigation measures
817 | oec | 05.23.13 v kil Kathy G. |addressed 0D Concurrence
Campbell | |
Licensee staff?
The study estimated Tthe conseguences to the public of a low likelihood spent
i fuel pool accident release were-estimatad-sn-the study, i
B18 | OGC | 05.23.13 v Cat::l;‘eil 4elpoc) jEdldentielsase Kathy G. |Corrected as suggesd by the reviewer QD Concurrence
Removed passive voice for clarity.
For low-density loading or with successful deployment of 10 CFR 50.54{hh}{2)
mitigation measures, protective measures may include the temporary restriction
of up to a few hundred sguare miles te-betemporaclyrectrieted and aa the
819 | oce | os23.13 i Tison  |temporary displacement of arounderder-of 100,000 people within 100 miles of Kathy G. Whole paragraph was replaced with frequency- Closed B0 CoREUT S
Campbell |the plant te-be-temporarily displacad match 12.1 results.
This sentence is phrased very strangely, I've revised to try to make it read a little
better. - e
Ti Far iwaTo put this int tive, the C ission’s safet | fo
820 | osc | 052313 vi i I:;TSW'"E St Bl S L S L Kathy 6. |Corrected as suggested b them Closed 0D Concurrence
821 | oGC | 05.23.13 wii o |50Ln o |Low-density loading reduced the size of potential releases, but did not Kathy G, |addressed / Closed 0D Concurrence
T
822 | OGC | 05.23.13 3 i |50Lr| o |They utilize upright fuel assemblies {esually roughly 12 feet in length) Don A. [Changed as s Closed 0D Concurrence
Tison  |{which are comprised of numerous fuel rods (typically 80-100 rods for boiling-
823 0GC | 052313 3 Don A, Closed 0D Con n
Campbell |water reactor fuel and 200-300 rods for pressurized-water reactor fuel)} o0 2 et
Each operating cycle typically lasts 18 to 24 months. At the end of their "life,” the
assemblies are placed in large pools of water adiaeent nearte the reactor thaw-
s adjacentdependson-the-plantdesigal that are roughly 12 meters {m) (40 feet
824 | 0GC | 052313 3 Camebell (ft)) deep. For facilities licensed to operate an independent spent fuel storage d as sugguested by the reviewer, Closed 0D Concurrence
P installation (I5F51), the fuel assemblies are later loaded into casks and moved /
the ISFS1 as necessary to accommadate future core offloads. The casks arg
drained of water and inerted with helium
Ti ...1880s to allow for the st fl bers of spent nuclear fuelip, /s |47
825 | OGC | 05.23.13 3 o s_oa sl e Ll e Sl L s v ‘ Don A, [Changed as sugguested by the reviewer, Closed 0D Concurrence
Campbell |assemblies (ega.e ., roughly ...
Ti ing this text Id ch th i f thi h. Text
826 | oGC | 05.23.13 3 o Dok [l or e s tRtwdid changs Miemeaning oL this paragrapn..1e: Closed 0D Concurrence
Camp C [NRC) has has not been changed.
Tisan health and satet\.' a
827 | OGC | 05.23.13 3 - = Hihi Brian W, Closed 0D Concurrence
Campbell £ 3 :
Hewaderstaading taistersdenTo unds
first necessary ta understand lat
nuciear fueltanats:
Changes are made as suggested by the reviewer
The list below presents sc s considerations from the perspective of
Tison  [the pros and cons ass ed transitioning from-the-existing-use. 7
05.23.13 5
828 | 0GC 3 Campbell of high-density ragi i ; - dsnsity Brian W Closed 0D Concurrence
storageracking. Changes are made as suggested by the reviewer
Ti R B the SFP will d the 1 1 lived
829 | OGC | 05.23.13 4 A e"_“’"" v gL e MU R aNBE S Don A. [Changed as sugguested by the reviewer, Closed 0D Concurrence
Campbell |radion
Ti & E-above-IRemoval of older fuel will result in less radioactive
830 | OGC | 05.23.13 4 Camsogeil material asast in the pool if a radioactive release occurred, which Don A, |Changed as sugguested by the reviewer. Closed QD Concurrence
Phe terl to reduce potential offsite consequences .
of older fuel will increase the volume available for cooling water (note
£ math ticall Il effect with the older fuel isi th
831 | OGC | 05.23.13 4 bt Skl ot e S CTmEenR on e Don A. |Changed as sugguested by the reviewer, Closed 0D Concurrence

1 -percent of the total pool volume—recall-that because most of the pool
is dccupied by water, not fuel
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ce v Chapter ame men it sposition Phacs ¥
* Current licenses for dry cask storage systems limit the ability to transfer fuel
that has been out of the reactor for less than 5 years from the SFP to dry storage
casks-tsi-hesbeengischarged-beomshoresoion es 3R Syasas A ru emasing 1o
Tison amend Title 10 of the Code of Federal Regulations (10 CFR) Part 72, “Licensing "
832 0GC | 05.23.13 4 Bi W. Closed
Campbell |Requirements for the Independent Storage of Spent Nuclear Fuel and High-Level nan o Qb Cancurrence
Radioactive Waste, and Reactor-Related Greater Than Class C Waste” would be
required to modify approved system designs to accommodate fuel with shorter
cooling times, Changes are made as suggested by the reviewer
* Discharging Iarge amounts of fuel (and thus greatlv increasing the amount of
fuel c d in the |SFS[] y Ll 2t } a3 ! k pdes Title 10 of the Cod
Ti 0f Federal Reguiations {10.CFR} Part 72, “Licensing | Requtr—emem; for the
833 | oac | 05.23.13 4 . SN | dependent Storage of Spant Nucles Fuel and High-Level Radi Waste, Brian W. Closed 0D Concurrence
and Reacior-Related ker Than Class C Waste™ le.g., to medify approved.
Loy o, o 1 il fual gty oot Lo topmacl dwould
¥ 2 2 +
increase the number of casks required to store the existing spent fuel inventory
+ Expedited discharging of fuel from the 5FP to dry storage increases the
Tison  |frequency of postulated cask drops, which in turn increases the frequensy- s
834 0GC | 05.23.13 4 B W. Closed
Campbell |probability of causing damage to the pool or cask that could lead to a radioactive ran e oD concurente
release
* Earlier movement of fuel into casks that are not currently approved for shipping
or long-term storage may require that fuel to be repackaged later for shipment to
235 | oce | 0s.23.13 H Tison [the eventual long-term repository or interim storage site Brian W. i ck.aged it they hvae already been loaded Closed 0D Concurrence
Campbell is is only tangentially related to the report
But isn't this true for existing fuel under current practices. Is this really relevant to pder the heading "these are not explicitly
the repart? e report...."
Issues related to design-basis accidents and risk posed by dry cask storage have
Ti eive d inue >cel 2ntion -
236 0Ge 05.23.13 5 ison received, and continue to receive, attention B Closed OD Concurrence
Campbell
From whom? The NRC? Industry" Public Interest gruups? "from various stakeholders"
Thet . - af id H b 4 ith i a-5
Tison t ti-geReraly-pres it h-aHp <
837 | OGC | 05.23.13 5 Caricbatl to-caskswhile the latter idarati e g thy-cons. The Closed 0D Concurrence
3 agency’s position— |This is important to describe the purpose of the study.
One of the objectives of this study is to inform the NRC's Fukushima
Tison  |learned Tier 3 activity .
838 | OGC | 05.2313 5 ian W, Closed 0D Concurrence
Campbeli nan Added " on whether regulatory action needs to be taken to require 9% FHIENH
Activities? expedited transfer of spent fuel”
ST In order Tto determine whether regulatory action nee area,
839 | 0GC | 05.23.13 5 Campbell the MRC has prepared a regulatory analysis to evalu ENDIX | Brian W, Closed 0D Concurrence
D:). changed to “ta help inform whether...”
Ti lytical tool d by NRC d kers, g hel
Bl || OGC | 052314 d Car:'lsol?eil :gse\:‘rnl‘:e :aoheL:;QEr ﬂ:e NRC :rf::?:.:a y u sed rej Iat eaé’tlon IR B SRR
e p P guatary Changes are made as suggested by the reviewer
Tison  |The site characterization (e.g., seismic v eat, radionuclide .
841 0GC | 05.23.13 [ B W Closed
C y) has-beanis based o rian Changes are made as suggested by the reviewer ose OD-ConcurRice
developed by the U.5, Geolog] and the post-9/11 security
242 oac | 05.23.13 7 Tison assessments. Later in the P e lic@hsee provided additional information Brian W. Closed 0D Concurrence
Campbeil E A corroborates the assumptions made
Changes are made as suggested by the reviewer
" " h e
843 0GC | 05.23.13 7 & 1 B"\n:f:zl;tt‘;;at e nces between e major deslgntypes (PWRSyetsug Don A, |Changed as sugguested by the reviewer. Closed 0D Concurrence
i Wptions-where-as i Jethe SFPS makes
844 | occ | 052313 7 Tison S EIEREmaNEs. | ahai ) Closed OD Concurrence
Changes are made as suggested by the reviewer
o h
845 | oge | 0s.23.13 8 ect to emergency preparedness, the site is located ina State (e g5 v |l be addressed as time allows. 0D Concurrence
f assessing the results, the consideration of probabilistic insights uses
846 | OGC | 05.23.13 10 inputs {and simple algebraic combination) to quantify different figures | Brian W. |will be addressed as time allows. 0D Concurrence
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The inclusion of probabilistic aspects within the current study allows for
Tison consideration of some aspects of likelihood, but will not support definitive
847 | 0GC | 052313 1o Campbell statements on risk. Brian W. (will be addressed as time allows. 0D Concurrence
Readers to consider? The NRC to consider? Please clarify.
B48 | OGC | 05.23.13 10 o Tion - |seismic events between 0.5 teand 1g Brian W. |will be addressed as time allows. QD Concurrence
Using this approach we can draw supportable, but not definitive, conclusions
Ti: bout Il d risk
849 | ooc | 05.23.13 10 Can':::e" e e Brian W. |will be addressed s time allows. 0D Concurrence
MNRC?
850 | oac | 0s.23.13 10 Tison (2] events that might preclude operator action ta inject water into the pool foran | oo,y iy pe addressed as time allows. 0D Concurrence
C; ded period of time (e.2-. i.e.,days)
851 | OGC | 05.23.13 10 " Teon Thradditiontsthese, the second criterion also points to the following Brian W. |will be addressed as time allows. QD Concurrence
e Past studies have reachedhad different conclusions about the relative
852 | 0GC | 05.23.13 11 Campbell contribution to risk{ and conseguences from the various initiating events Brian W, [will be addressed as time allo 0D Concurrence
3 considered
T
853 | OGC | 05.23.13 11 Car::l:eil Table 1 below summarizes fuel uncovery frequencies from NUREG-1353, Brian W. |will be addressed as time'alig ’ 0D Concurrence
This range of ground motions represents a good compromise between mare likely
events that would not be expected to lead to any consequences vaesus and less '
Tison likely events that would lead to greater consequences (reest-that risk is the
854 | OGC | 05.23.13 11 Campbell product of the likelihood times the consequences). Brian W. |will be addressegd 0D Concurrence
Your readers might not know this to begin with. I'd suggest defining risk earlier in
this document.
* will change configurations from beiag an isolated pool to baisg a pool that's
hydraulically connected to the reactor vessel (and back again)—these
configurations will be referred to as pool-reactor configurations to distinguish
Ti from the different spent fuel loading configurations; ’
855 | oc | 052313 1 Can':"l;'e" ria will be addressed as time allows. 0D Concurrence
p » may have spent fuel temporarily offloaded temporarily from the react "
+» will have spent fuel permanently offloaded permanently from the reag
+ will experience changes in the peak assembly fission v. — of
Tiso interest for draindown events and spray mitigation) he above- as well
856 | OGC | 05.23.13 12 Campl?eil as radioactive decay; and / Brian W. |will be addressed as time allows. 0D Concurrence
MNeed to be more specific =
» will experience changes in the total g W er of all assemblies {of interest
Tison for pool heatup/boiling and makeup mitiggar & of the above as well as
857 | 0GC | 052313 12 Camphell radioactive decay Brian W, |will be addressed as time allows. 0D Concurrence
MNeed to be mare specific
Tisan To faithfully represeqtithese ditions, erewashd-peed to-broakthe
858 | OGC | 052313 12 Campbell study breaks up théoper; oy o numerous small periods of time or Don A. [Changed as sugguested by the reviewer, Closed 0D Concurrence
P operating cycle ph, 's).
Ti: Thi: ok forn faithful n of th fized
859 | OGC | 05.23.13 1% o Sinal s a R LR IR Don A. [Changed as sugguested by the reviewer. Closed 0D Concurrence
Campbell |freque of gifsite consequences
oo A numb fast studies have been performed to look at various aspects of spent
BBO | OGC | 05.23.13 13 2 ’ S i fuel and ty, security, anddes risk. The major regulatory activities are Brian W. |will be addressed as time allows. QD Concurrence
AT |showgh ctoriall
Tisof ‘V nditional probability of a Zircaloy cladding fire given a complete loss of
861 | OGC | 052313 14 npba] pw-density storage racks is estimated to be at least a factor of fives less | Don A, [Changed as sugguested by the reviewer, Closed 0D Concurrence
/N
| d In 1996, an NRC-sponsored and issued an ldaho National Laboratories (INL) study
862 | OGC | 05.23.13 14 Y/ mpbell entitled, “Loss of Spent Fuel Poal Cooling PRA: Model and Results,” was-issued- Don A, |[Changed as sugguested by the reviewer. Closed 0D Concurrence

(INL, 1996). This study considered a dual unit plant and the following initiators:
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Ti HisatsashownThe INL study also sh d that, d il the desi
863 | OGC | 052313 14 o s % 4 S 2L SRR Seprnting o Ehe Heshan Don A. [Changed as sugguested by the reviewer, Closed 0D Concurrence
Campbell |characteristics of a given plant,
: Fe-wnderstand-theThe following conclusions, ik s-impertant-te-peint-autare based
Tison - 4 £ - 2 o 5
864 | OGC | 05.23.13 15 Camebell on an assumption that for the second configuration {cold fuel in the SFP) the Brian W. |will be addressed as time allows. 0D Concurrence
P report assumes that a zirconium fire would not occur
BA5 | OGC | 05.23.13 15 o Tion Several years later, the ageacy NRC re-visited these Don A, [Changed as sugguested by the reviewer. QD Concurrence
The NRC concluded that the fundamental recommendation of the 2003 Alvarez
Ti: i Iy that all t fuel than 5 old be placed in di ks
866 | OGC | 05.23.13 16 |so.r| = plaper ‘name ¥ f a’ FRARLINERIAACS an. yoars s paces WAy cas Don A. |Changed as sugguested by the reviewer, Closed 0D Concurrence
C an 10-year program costing many billions of dollars, wasisnot
justified.
— Academies study, including the finding that the NRC might determine that the
867 | OGC | 05.23.13 17 Caranbell earlier movemnent of spent fuel from poals to dry cask storage would be prudent, | Brian W. |will be addressed as time allows. 0D Concurrence
2 depending
The NRC will centinue to evaluate the results of the ongoing plant-specific
assessments and, based upon new information, would evaluate whether any
Tis change to its spent fuel storage policy is warranted .” The NRC's position on each
BEE OGC | 052313 17 Car:'lol:ell finding or recommendation that it disagreed with is contained in the report to Brian W. fwill be addressed as time allows, 0D Concurrence
£ Congress that accompanied the March 2005 letter
Need to add a citation te the letter here,
Tison In parallel to the National Academies study, the NRC continued performing the
869 | OGC | 05.23.13 17 afor ioned security which were completed in the 2006 2008 Don A, [Changed as suggues 0D Concurrence
Campbell | |
timefiama
i senith ol e g lysis indi isk i I i
870 | osc | 0s.23.13 17 TR [The report sanalysicindicatsh thaf dry.cask storage pskls solely DonA. |CHa guested by the reviewer. Closed 0D Concurrence
C from latent cancer Ii and no prompt fatalities are expected
The lastster-two reports are of particular interest for the present effort. The-
Tisen  |fermercepertEPRI TR-1021049 assesses the cost and risk impacts (from a worker =
871 0GC | 052313 18 dd d 35 t Il ;: oD Coni n
Campbell |dose perspective) associated with transfer of spent nuclear fuel fram 5FFs to dry gt e bl
storage after 5 years of cooling
Tison ¥ . . . -\ ’F "
B72 | OGC | 05.23.13 19 & | [one b-whickwhere the campaign takes 10 years and one where it takes 1! ﬂ Awill be addressed as time allows. QD Concurrence
s Regarding the amount of fuel older than 5five years, and its associat, de
873 | 0GC | 052313 19 Camebell heat, the table below compares industry averages reported in the NACShudy# fan W, [will be addressed as time allows. 0D Concurrence
P those from the study presented in this report
To answer a NRO comment this paragraph was modified and now
reads:
"The selsmic hazard assessment in this study is the US Geological
Survey (USGS, 2008) hazared model. A new probabilistic seismic hazard
model is currently being developed and will consist of two parts: (1) a
seismic source zone characterization and (2} a ground motion
The current seismic assessment uses 37 ¥ e generated by the US prediction equation {GMPE) model. Although part (1) is now complete
Tison  |Geological Survey (USGS, 2008). Ag Stakeholders, which includes the NRC, {NRC, 2012b), it was not available at the start of this scoping study, In
74 05.23.13 P. |
g 956 23 Campbell d model in a collaborative study Iose addition, the GMPE update is still in progress. Furthermore, the NRC is Elosed QIyEOnCulrEnte
currently developing an independent probabilistic seismic hazard
assessment (PSHA) computer code to incorporate part (1) and part (2)
when complete. While the USGS (2008) hazard model is not sufficiently
detailed for regulatory decisions, it is appropriate to use for this study
because it was the most recent and readily available hazard model for
the selected site at the start of the study. "
Section 3, was modified accordingly.
Suggested edits made,
875 | 0GC | 052313 24 Jose P, L Closed 0D Concurrence
876 | oGC | 052313 24 Jose P, Closed 0D Concurrence
Replaced "nature” with "scope”.
Suggested edits made.
877 | OGC | 05.23.13 25 Jose P. Closed 0D Concurrence
Suggested edits made.
878 | OGC | 05.23.13 27 Jose P. 53 Closed 0D Concurrence
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Tiso Radionuclide releases occur only if the fuel has become uncovered by 48 hours
879 | occ | 05.23.13 28 Can['l :eu Brian W. |will be addressed as time allows. 0D Concurrence
£ Does this mean “48 hours after the earthquake™?
e radiological release has commenced before 72 hours
880 | OGC | 05.23.13 29 Camgbell Brian W. |will be addressed as time allows. 0D Concurrence
P After the earthguake?
Health effect risk estimates (e.g. latent cancer fatality risk and early fatality risk}
881 | ooc | 052313 0 Thson (arewiith: raspet i distaince: AN Closed 0D Concurrence
Campbell
There's a word or two missing here. Incorporated.
Ti S5 ted edits made.
BE2 0OGC | 05.23.13 31 - san The seismic event has a limited eaffect on emergency response Jose P. Hegroied CIS mads Closed 0D Concurrence
A long-term cleanup policy for severe accidents does not currently exist, although
Tison seeh guidance is currently being drafted, In addition, sueh guidance could Hkeky-
883 | OGC | 05.23.13 31 allow d the develop AN Closed 0D Concurrence
Campbell
‘Guidance can't allow anything, it doesn't impose requirements. Incorporated.
284 | osc | 052313 31 Tisen  |after ?n accident, to at_.wunt for a—n«m«ber—ef—iae&eﬂs—that—mel-ude—so_ ciopaolitical, AN Closed 0D Concurrence
Campbell |technical, and economic considerations Incorporated.
Given that such a policy for long-term cleanup does not currently exist {and
Tison  |because a developed policy may not contain explicit cleanup goals), the project
885 0GC | 05.23.13 31 AIN Closed
Campbell |instead uses dose levels associated with habitability as-the-peintin-decidiagto 228 OD:Concurmence
decide when Incorporated.
There are four broad interplays that can be defined between the 5FF and the
reactor:
(1) an initiating event thatwhich directly affects both the reactor and the SFP
(2} a reactor accident which that prevents accessibility to the SFP for a prol
period of time (e.g., due to high radiation fields), leading to a S5FP accide '
(3} a reactor accident that includes ex-containment energetic events a ‘
o hydrogen combustion event) or other ex-containment interpla i E
886 | OGC | 05.23.13 32 campbell through the drywell head that affects refuel floor combustible . |will be addressed as time allows. 0D Concurrence
P 'which and creates a hazard to the 5FP (e.g., by causing d
or otherwise changes the SFP event progression
(4) & SFP accident thatwhiek p
components for a prolonged period of time or thatwhich g
equipment used to cool the reactor (e, f low elevations of the
reactor building due to a leak in the pg & condensation from
conti boiling of SFP water), leading oraecident
Far each of these interplays,
887 | occ | 0s.23.13 12 Tion  [Forinstance, ahy STSYent caysed by a feactor cckiont Brian W. |will be addressed as time allows. 0D Concurrence
C r superstructure
did exist, the offsite consequences would not follow a
Tison umber of nonlinearities associated with that portion
B88 | OGC | 05.23.13 33 Camgbell in, capturing such these effects was not a focus of this study, | Brian W. |will be addressed as time allows. 0D Concurrence
F {the SECY 11 DD&3 Level 3 PRA) will attempt to more rigorously
i s
: I “advant " considerations thatshould to ba keptin-rind,
889 | oGC | 052313 33 A a. el L LR Brian W. |will be addressed as time allows. 0D Concurrence
he following
eE aTh | fi 1 iderati that b
890 | OGC | 052313 34 . re are also 3 few counter considerations Brian W. |will be addressed as time allows. 0D Concurrence
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To answer a NRO comment this paragraph was modified and now
reads:
"The seismic hazard assessment in this study is the US Geological
Survey (USGS, 2008) hazared model. A new probabilistic seismic hazard
model is currently being developed and will consist of two parts: (1) a
seismic source zone characterization and (2} a ground motion X
prediction equation {GMPE) model. Although part (1) is now complete "4
291 | oce | 0s.23.13 58 Tison A ;rm_ip of stakeholde_rs, which incluf:les the NRC, .is developing a new probabilistic Jose P, {NRF: 2012b), it was not ava_ilab_!e_at the start of this scopin ] Ciosed BB Eancurrence
Campbell |seismic hazard model in a collaborative study, which includeseamprisas two parts addition, the GMPE update is still in progress. Furthermore,
currently developing an independent probabilistic seismic
assessment (PSHA) computer code to incorporate part (1) ap 2
when complete. While the USG5 (2008) hazard mi i ithy
detailed for regulatory decisions, it is appropria
because it was the most recent and readijfa odel for
the selected site at the start of the study
Section 3, was modified accordingly.
T o Figure was updated and the |ege "Reference Plant” instead
Tison Figure 4 Comparison of annual PGA exceedance frequencies for U5 of Peach Bottom,
892 | OGC | 05.23.13 37 Camebell lose P. Closed 0D Concurrence
P Suggest updating the figure to identify the reference site as a reminder to readers
Figure was up: ow says "Reference Plant” instead
Figure 5 Comparison of annual exceedance frequencies for 1 Hz spectral of Paach Botto
i | l f S5 ki k hi
293 | oac | 05.23.13 37 Tison  |accelerations for U.5. Mark | reactors (USGS 2008 model) (rock hazard curves) Jose P Closed OD Concurrence
Campbell
Suggest updating the figure to identify the reference site to readers
bin 3, with initiating annual frequencies on the order of 1x10-5 to 2x10-
Ti 5, have-the-petential-of challenging- the structural integrit
894 | OGC | 05.23.13 39 son By Jose P Closed 0D Concurrence
Campbell
Why not just say "could challenge"?
Tison  |was that the ground motions associated with the SSE (bin 1 (the-least severs bin} avant) gested edits made,
835 | Qec | 032803 i Camphell |not be large enough to damage the SFP at the reference plant ) Closed 0D Concurrence
i The information above coupled with the review of previous studies (NRGJZE '|5uggested edits made.
896 | OGC | 05.23.13 39 Camebell suggests that the frequency of a seismic event that has the potential ge eP. Closed 0D Concurrence
AmpRe challeagingto challenge
i S ted edits made.
897 | OGC | 05.23.13 35 o Tion This frequency places the Mineral, VA, event in seiseie bin 1. Jose P. HeBEateC eala ade QD Concurrence
=T Edtorial Comments. Please review original 0GC com k
898 | O0GC | 05.23.13 ALL Campbell for editorial comments after Pg 40 of the report andy Brian W. |will be addressed as time allows. 0D Concurrence
. they have been individually assigned
{1} structural damage to the spent fuel structure witly | locations of Suggested edits made.
Ti leakage fi concrete crackir d relat
899 | oge | 05.23.13 43 B0, [ S e A g A Jose P. Closed 0D Concurrence
Campbell
SFP?
Maost of the analytical effort fogSed ing potential structural damage to Suggested edits made.
i he spent fuel s ture, 13 ions, conc
900 0GC | 05.23.13 43 Tieen e R AL IR S T lohexconerete Jose P. Closed 0D Concurrence
Campbell
SFP?
This is based on 4 W Ha Jd.’es. which indicates that damage to the Used:
2 SFP in those locatiol were ta occur, would be the more significant damage The focus on this analysis was based on the review of past studies
901 | 0GC | 05.23.13 43 ¢ ISO: i state in tepms of losOfggolant Jose P, |which indicates that damage to the SFP in those locations, if it were to Clased 0D Concurrence
AMpLe accur, would be the more significant damage state in terms of loss of
coolant."
Did this in part but not for the entire section,
902 | OGC | 05.23.13 65 Jose P. Closed 0D Concurrence
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903

(s[cls

05.23.13

B3

Tison
Campbell

The resulting crack width for a finer tear localized at the location of the backup bar|
is then estimated at 3.7x0.10 = 0.37 mm (0,015 in.}. The crack length at each
location is taken to be equal to the width of a backup bar which is equal to 4.0 in.
(101.6 mm}. Given that the spacing of the backup bars is 2 ft, a total of 40 backup
bars {20 on each wall) are used to estimate the sum of all localized cracks at 4x40
= 160 in. The estimated width for each crack, if it were ta accur, is then 0.015 in
and the depth of the crack is the depth of the liner which is equal to 0.25 in.

See general comment re. units, Switching back and forth like this can be really
confusing. You need to be consistent and, if possible, follow current NRC policy,
'which | believe has metric first followed by BE units in parentheses,

Jose P.

Corrected the text for consistency. US standard units used first with 51
units in parentheses, This was done for all following sections in Ch. 4.,

0GC

05.23.13

2]

Tison
Campbell

It is important to reemphasize that Ceonsiderable uncertainty continues to exists
in the calculation of the reported leakage rate

This seems really informal. I've tried to rephrase, but might have unintentionaly
changed the meaning. If you can revise to remove the phrase “it is important to
reemphasize. . " then you'll address my concern.

Jose P.

Review/Concurrence
Phase

Priority

Closed

0D Concurrence

Text now reads:
Considerable uncertainty continues to exis
flow rates for these localized liner tears.
Subsequent text also was somew

Closed

0D Concurrence

0GC

05.23.13

71

Tison
Campbell

Based on the above, it Is concluded that the refueling gate will not fail under the
earthquake and will continue to maintain its intended function during the accident
progression

The NRC? The NRC 5taff? Who made this conclusion?

lose P.

Text now says: ;
&5 that the refueling gate will not
-reg and will continue to maintain its
ceident progression.

Closed

0D Concurrence

906

0GC

05.23.13

73

Tison
Campbell

Specifically, a water level reduction of about 1.6 feet {0.5 m) was assumed for
Unit 2 as a result of sloshing induced by the ground motion while reductions of
about 5 ft {1.5 m} were assumed for Units 1, 3 and 4 from sloshing associated with
ground motions and explosions.

Meed to be consistent. Are you going to write out feet each time or use ft? | think
that the NRC Style Guide recommends ft. In any event, you should be consiste

0GC

05.23.13

73

Tison
Campbell

However, seismic design basis loads for this reactor were subsequently r
upwards (those are the design loads reported in this comparison). D

the seismic design-basis loads and uncertainties on the knowledge , at &
the writing of this repert, of regarding the construction detail

“uncertainties on the knowledge” is unidiomatic and d ¢ se

Jose P.

Jose P.

Sug ed]

Closed

0D Concurrence

Suggested edits made.

Closed

0D Concurrence

0GC

05.23.13

74

Tison
Campbell

+ Vertical PGAs at the foundation slabs of all reactor.
than horizontal PGAs with the exception o
(Waits-6-and-7-of Kashiwazaki-Kariwa Unj a

the most part less

Fukush Daiini Unit 1and

These are just suggestions to make this
suggestions, then you should h u're consistent in how you
describe these sites. For example fou o use Unit X at Plant or Unit ¥ of Plant,
but you should be consigten only usgbne of these construcitans,

etter. If you don't take these

909

0GC

05.23.13

74

Tison
Campbell

Jose P.

Suggested edits made,

Closed

0D Concurrence

study assumes tl h jcal
Not sure that “aspfime
the “it i epfthat” con:
pap

iz the right word here, but I'm trying to get away from
ion, which doesn’t seem appropraite for this type of

lose P.

Bullet now reads:
- The study assumes that the vertical PGA is approximately equal to the
horizontal PGA (see Section 3.3),

910

0GC

05.23.13

83

Tison
Campl

s not treat new fuel

* The g#lidy

5i

Brian W.

will be addressed as time allows.

911

0GC

05.23.13

+ The cal@ndar time at which the snapshots are evaluated

ure what you mean by this.

Brian W.

will be addressed as time allows.

Closed

0D Concurrence

0D Concurrence

0D Concurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, Comment Dispositi Priori
ce i Chapter ame men it sposition Phacs ity
Itis expected that the licensee’s emergency response organization would
Tison implement these measures in accordance with approved emergency plans,
912 | OGC | 05.23.13 84 Camphell procedures, and guidelines Brian W, |will be addressed as time allows. 0D Concurrence
The NRC expects? The study assumes?
i RF i e edicatiyconduct: iodi i i
913 | oac | o5.23.13 85 Tison [ [The P reonducts prpindcrmercisesand provides actess: | s bR s i s tirae allowi: 0D Concurrence
C to the full resources
The NRC has an extensive, well-trained, and exercised emergency response
capability and has onsite resident inspectors. The NRC would activate the
i inci t the NRC
914 | osc | 052313 g5 C;:’:Se" REBHEEHakER e RE DS Brian W. |will be addressed as time allows. 0D Concurrence
‘What is exercised emergency response capability? I'd suggest deleting *, and
exercised” from this sentence.
See later sections of the report for results I
Tison
915 0GC | 05.23.13 95 Brian W. [will be add d as i Il 7 oD G
Campbell |I'd suggest deleting this column and just indicated after the table that the results Ll T CREE R A I aTows, SRCHTEnEe
for high-density and low-density loading are discussed later in the report.
T
916 | OGC | 052313 95 Car::l:eil 5.6.3 Refresheron-Summary of Event Split Fractions Brian W. |will be addressed as time alip , 0D Concurrence
The new upgraded version of the code architecture supports advancements in
computer hardware and software, and the code numerics improvements are
underway to carry out reasonable execution times
Ti
917 | 0GC | 05.23.13 97 ¢ nr:o: 1 Mot sure what this means, Would it be more accurate to start a new sentence Brian W, [wi drgeSed as time allows. 0D Concurrence
MRS after “software” and say "Code numeric improvements are underway, which
'would improve execution times.”? As written, this implies that current execution
times are not reasonable, and it's unclear which code numeric improvements
you're referring to when you talk about “the code numerics improvements”. . . ¥
The input structure for MELCOR 2.1 differs completely from that of MELCOR 1.8.6. } is was meant to convey the message that the code itself is an ideal
Tison  |MELCOR is an ideal sgein Mool SFP models have been incorporated in both versions of the code
05.23.13
iU RaL ELs Campbell ' A (1.8.6 and 2.1}, and they are functionally the same. For this study, [D:concumente
2.17 Ab MELCOR 1.8.6 was used.
The analyses were performed for a reference BWR, with additional sup » nNg
analyses for separate effects and fluid flow modeling. The MEBEOR a e
performed using an earlier version of the code (MELCOR = ch
Tison is no longer maintained. Some of the modeling improe 2 .6
919 | OGC | 05.23.13 98 camebell include revised modeling of the lower plenum to acg @ B curvature of the H 0D Concurrence
alls lower head {not relevant for an SFP) and formation an® ction of stratified
moiten pools.
Consider revising to make this active vg ﬁ d of confusing right now
Ti MELCOR 1.8.5 Version RP included addagy 8.6and 2.1 include, two | Hossei
920 | OGC | 05.23.13 98 c tso.n ] fis s s A b HEE osEsem Changed as sugguested by the reviewer, Closed 0D Concurrence
MELCOR core models were originally designed for the reactor core
blies. B of the code flexibility the same modelil
! lies i | {wi
The MELCOR core giflels c; ermal response of the core . appruac.h_ can bis Used for A gpanttueassemblics o the p.oo o
s i the addition of the rack as a separate component as stated in the
921 | 0GC | 052313 100 . report). Therefore, as far as code models are concernad (e.g., heat Closed 0D Concurrence
Campbell |Are you talking abos £ reactor core or the inventory of spent fuel in the pool? E. . = =
I you're gitussingfe Tctor core, you should clarify why that's relevant here transfer between groups of assemblies and with the fluid, and
: i g radionuclide release, transport and deposition), there is no difference
between reactor assemblies and spent fuel assemblies. Itis up to the
user to define these in the input deck.
[ Ei e “thatHowever, NUREG-1465 states that, for accidents in which
Tisol term cooling Is dieg. lated spent fuel handling accident) Hossein H
922 | OGC | 05.23.13 104 B y ] Ch. d as ested by the re : Closed oDcC
Camph ‘ e gap f8lease could be as low as 3 percent; and . Hewever-iin the unmitigated E. angs AEEE IR G IREIEWEG ose oncurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
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Based on the effecti ti » MELCOR calculates th ific el t, P Z :
.ase P e EERAE DRI E PO S Bt RIS R MELCOR uses the specific decay heat and mass inventories for each
time-dependent decay heat tables, and mass inventories =i -
element. The specific element decay heat {watts per kilogram) and the
i i i ies (ki P
923 | OGC | 05.23.13 105 ) Based on the rest of this paragraph, | think you're talking about three things: (1) HossRd |frass lnventr.}rles{ &) ar? ussd tu rnatclj 1he SrF.decay powgr from Closed QD Concurrence
Campbell 2 E. Table 25. This sentence is modified as "Based on the effective
element dependent decay heat tables, {2) time-dependent decay heat tables, and L LI
3 2 . : aperating power, MELCOR calculates the specific time-dependent de
(3) mass inventories. If this is correct, then you need this comma to aovid 3 i
i ik i A heat and mass inventory for each element.”
confusion. If it's not correct, then this sentence needs to be clarified.
. A comparisen of the present decay heat results with values calculated by the
Tison  |utility in 2001 show agreement to be better than 3 percent over all cooling times, | Hossein 2
924 0GC | 05.23.13 108 Ch: d ted by th 3 Closed
Campbell |with present results beirg slightly larger than utility values, most likely because of E. apgecias sugguested: by the reviewer ose LD Conclnenc
the increase in discharge burnup since 2001
air natural circulation
Tison Hossein . 4
925 0GC | 05.23.13 126 Ch: d ted by th g Closed
Campbell |lsn't this more commonly called “natural air circulation™? This phrasing seems E:. R R SURRUESICr. BY SIE TEVIEEr: e OD Concurrente
odd,
If there was not air natural circulation through the racks, the cocling of the fuel by Tl:uilshto show thoe;mp&rta:ce
Tison the spray flow {i.e., modeled with the simple flow regime map) would be very Hossein it the :‘?r:\fhcu m: rthe@
926 | OGC | 052313 126 important to the coolability of the fuel cases studiec here, the S Closed 0D Concurrence
Campbeli E. [circulation, butitis beltw
How so? What do we mean by “very important”? athek heat fransieg :
becomes very i
The DF is a dynamic quantity as the outer rings start to release (see the The sentence is e DF is a dynamic quantity as the outer
Tison fluctuations in Figure 71}; therefore, care is taken to allow the earlier releases Hossein fluctuations in Figure 71); therefore, care
927 | OGC | 05.23.13 131 Eamibeil from inner rings praserve their release history, € r releases fram inner rings preserve their Closed 0D Concurrence
. : n so that the total release fraction does not decrease at
This statement is unclear, Please revise.
Ti As sh Elearhytthe i iesi I i fi i h
998 | oce | osz3a3 - ison s shown above, them\rentgmes in the low density configuration are Brian Withyi A— 0D Concurrince
C lower and, for the same release fractions
MACCS2 rev. 3.7.0 was used for the offsite consequence analysis in the SFP Study
Tison
929 0GC | 05.23.13 154 be add d as i Il 7 oD G
Campbell |This is the first place you refer to this as the SFP Study. You should be con AR A e AT kit
throughout the document.
Sl i ferir ool wdhien e 5 sent-the-binThe study conside "P ) "
930 | OGC | 05.23.13 155 Camebell number of different faclors to determlne which sequence sho AN Closed 0D Concurrence
P bin, including the release frequency, the relative Cs-137 Incorporated.
because of the significant differences in release categ her
931 oac | 05.23.13 155 Tison bins, both of these sequences were analyzed AN Closed 0D Concurrence
Campbell
‘Which sequences? Incorporated.
Tison They were established with the inte ption that
932 | OGC | 05.23.13 160 Campbell relocation begins-mple 3 2 Evacuation is substantially AN Closed 0D Concurrence
complete Incorporated.
normal relocation time was esta 2 hours after the hotspot
" P ;
933 | occ | 05.23.13 160 Ton: | Irekeatiantie AIN Closed 0D Concurrence
Campbell
A d? Incorporated.
Tis This time period i ption ailuws for the processes-of-plume passageto
934 OGC | 052313 161 Car:'lol:ell pass and deposit-aa i H-c ination onto surfaces, which means te- AlN Closed 0D Concurrence
£ alculated acute exposures are captured
: Incorporated.
re not within the constitution of the success criterion . The
ation strategies to prevent fuel overheat and releasing Reworded as "Statuses of the Unit 3 reactor, Unit 2 reactar, Unit 2 SFF,
Ti d the other plant 55C Id affect Unit 3 SFP mitigation, but th
935 | 0GC | 05.23.13 177 0 James C. M _E_ % .er e s.wcr.u 2 ? I.“ 3 e |o‘n il Closed 0D Concurrence
Camph mitigation success criterion defined in this HRA study is only
hat this means. Could we say: The status of these components was not determined by the Unit 3 SFP fuel status.
dered in the development of the success criterion?
3 IThe SFP miitigation uses the minimum flow rate endorsed by 10 CFR 50.54{hh){2
936 | OGC | 05.23.13 178 / James C. Reworded as "NEI guidance for complying with 10CFRS0.54(hh){2" Closed 0D Concurrence
There is no flow rate in this section.
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Tison For a SFP event, the primary function of off-site supports is to keep radioactive
937 | OGC | 05.23.13 178 Earmihell James C. addressed Closed 0D Concurrence
2 There's a word missing here, Or is this supposed to say “radioactivity”?
Tison (1) Bail-off Scenario
938 | 0GC | 05.23.13 178 Campbell James C. addressed: use "Boil off" Closed 0D Concurrence
il This is not hyphenated above. Need to be consistent.
the 10 CFR 50.54(hh}(2} endorsed minimum SFP makeup flow is deployed in time.
The red cell represants conditions where gap release cannot be prevented
because the 10 CFR 50.54({hh){2} endorsed minimum makeup flow is insufficient
Ti = the high decay heat svent fuel damage | - lease) because of|
939 | oce | 052313 178 B M R e CaNsRE P e (e s e e M ames o addressed; see comment Closed 0D Concurrence
Campbell |overhea t i
There is no minimum makeup flow specified in this paragraph of the 10 CFR. Need
to clarify what you mean by 10 CFR 50.54{hh}{2) endorsed minimum makup flow.
10 CFR 50.54(hh) reguirements, which endorses providing at least 500 gpm
Tison
940 0GC | 05.23.13 180 J [ Closed
Campbell |I'm not sure “endorses” is the correct term here. Maybe “recommends” would be ames ose LD Conclnenc
better.
Tison h .
941 | oGC | 05.23.13 180 b 5 James Vaddressed: see comment #178 in Rwo 939 Closed 0D Concurrence
Campbell
Figure 99 shows the time history of the refusling floor temperature qfthe
small leak scenarios. The temperature reaches 140 °F in about 13.5 hol
Tison 100 shows the time history of the refugling floor temperaturegf the OCE ma
942 | OGC | 05.23.13 181 Campbell leak scenarios. The temperature reaches 140 °F in about 26 ho James C. addressed: see comment #178 in Rwo 933 Closed 0D Concurrence
There's an inconsistency here. Should the discussiol igure, re ce OCP
27
Ti 10 CFR 50.54(hh)(2) endorsed munimum te, thghlar ff
943 | OGC | 05.23.13 186 F 'su: i James C, addressed: see comment #178 in Rwo 939 Closed 0D Concurrence
AMmpRe See previous comments on this phra:
Ti the 10 CFR 50.54(hh)i2} endorse d flow i.e., 500 gpm of injection
944 | OGC | 05.23.13 195 Camsogeil James C. addressed: see comment #178 in Rwe 939 Closed 0D Concurrence
B See other comments on this @hrase.
, the high likelihood is bacauSgthg”l0 CFES0.54(hh)(2) endorsed flow rates (ie.,
Ti 500 gpm of i
945 | OGC | 05.23.13 195 Car:::e!l e sl James C. addressed: see comment #178 in Rwo 939 Closed 0D Concurrence
See other comment: is phrase
2The 10 GER'50.54({ )| dersed minimum makeup flow Is insufficient to
g preve) releghe.
946 | OGC | 05.23.13 158 Car:::e!l IThé10 "54{hh)(2) endorsed minimum makeup flow is sufficient James C. addressed: see comment #178 in Rwo 939 Closed 0D Concurrence
o comments on this phrase and revise as necessary.
. Igfomil@ination, the two portable diesel pumps can deliver three times the 10
] h fl
947 | 0GC | 05.23.13 193 ca % RS0JF (2} endorsed flow rate James C. addressed: see comment #178 in Rwo 939 Closed 0D Concurrence

See other comments on this phrase,
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**The 10CFRS0.54(hh}i2) endorsed minimum flow rate is not sufficient to prevent
gap release. The procedure (i.e., T5G-4.1) does not instruct operators to establish
Tison  |an additional SFP makeup flow path to significantly increase the SFP makeup flow .
948 | OGC | 05.23.13 200 James C. addressed: see comment #178 in Rwe 939 Closed ncurn
Campbell |rate greater the minimum flow rate endorsed by 10CFR50.54(hh}(2). QR Concumency
See previous comments on 10CFR50.54(hh) endorsed. . .and revise accordingly
» The 500 gpm of injection as required by T0CFR50.54(hh)(2 } is nat sufficient ta
Tison prevent gap release in the OCP1 moderate leak scenarios
949 | OGC | 05.23.13 201 Campbell James C. Closed 0D Concurrence
2 This is not reguired by 50.54(hh), it's from NEI guidance. Need to revise this
discussion,
" m ” . .
as0 | oce | 052313 201 Tison  |leakage stenarios but r.lut uth.er.s.cena.n.os I:.lecause these sc?nanas have ST Closed 0D Concurrence
C morelenger lable time to initial mitigation 5. Howewver, instructions
. Arigor analysis would require performing a combination of probabilistic risk
Ti: tand HRA
951 | OoGC | 05.23.13 202 S [FRsmRnLan James C, Closed 0D Concurrence
Campbell ;
Words missing? What's a rigor analysis? y
This section catalogues a set of sensitivity analyses to better understand the J
952 osc | 052313 203 Tison potential effect of certain assumptions an the results. Hossein e Closed 0D Concurrence
Campbell E.
The results of the study?
ph in Section 5.1 is revised to cite the requirements as
The reference plant studied has prearranged the SFF such that discharged ve table depicts a 1x4 storage pattern for the recently
assemblies can be placed directly into a 1x4 (actually 1x8 in the case of this plant) zed fuel, based on the approach PBAPS has taken to meet the
arrangement for the last two outages for both operating units. This approach is ements associated with license condition 2.C.(11) and 10 CFR
consistent with the relevant regulatory requirements. However, those regulats ajhh)(2)."
requirements do allow for the fuel to be stored in a less favorable config
for some time following discharge if other considerations prevent The twa paragraphs cited by the reviewer are modified as follows to
prearrangement. refer back to Secion 5.1 of the report
953 | occ | 05.23.13 213 Theon ; B e P Closed 0D Concurrence
Campbell |A regulatory requirement is associated with the time window B E. "The reference plant studied has prearranged the SFP such that
"“"'a'_"F‘-“”‘e-'f‘ = be ac“@"*‘” hc“""”‘?"- the speacific tig discharged assemblies can be placed directly into a 1x4 (actually 1x8 in
publicly available information (because it could be po the case of PBAPS) arrangement for the last two outages for both
adversary). This section posits a situation in which t ing units. This his with the
arranged during the outage to demonstrate the effect previously discussed in Section 5.1. However, those requirements do
) ) allow for the fuel to be stored in a less favorable configuration for some
Which regulatory requirements are you time following discharge if other considerations prevent
citations. prearrangement, A requirement is associated with the time window by
which the 1x4 arrangement must be achieved; however, the specific
time reguirement is not publicly available information {because it could
be potentially useful to an adversary). This section posits a situation in
which the fuel is unfavarably arranged during the outage to
d ate the effect of this aspect on the results”
The paragraph cited by the reviewer is modified to refer back ta Secion
5.1 of the report that cites the requi (see also resp to
comment 953).
Hossein "Since the licensee must either preconfigure the SFP to allow direct
954 | OGC | 05.23.13 219 € placement of discharged fuel in or move their recently discharged fuel Closed 0D Concurrence
: to a more favorable configuration after a certain amount of time, this
sensitivity simply assumes that the high density uniform case becomes
identical to the high-density (1x4) case after OCP2 (L.e., that the actions|
to meet the requirements on fuel pattern discussed in Section 5.1 are
taken at the end of OCP2)."
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ce ive Chapter ame ommen it sposition eviewer Phacs ¥
Th i a then (1) the 10 CFR 50.54{hh){2 ired mak: fh te i
Ti inﬁi;?ci?:‘:?ns :Pri \:ﬂe:?iw Em e ALY auig nRREM Ao Tde fe H . |The sectenced will be reworded as (1) the NEI recommened minimum
955 | oac | 05.23.13 248 CN::::E“ Freti o preve LI Sieasa el e “‘E“'“ flow rate for SEP mitigation s insufficient to prevent release. This is Closed 0D Concurrence
’ 4 consistent with the discussion in Section 8 of the report.
No specific level of makeup flow is required by this paragraph. L
As these distances expand and the populations increase, it is important to better
956 | oac | o5.23.13 A3 Tison  |understand the more likely directions that the plume would take. AN Closed OD Concurrence
Campbell
This is awkward, Please rephrase. Incorporated.
Thus, if a release were to occur, it is more likely that a relatively small population
i Id be affected thata + SEr i1
957 | oec | 052313 Al i | it “ 4 ik i AIN Closed 0D Concurrence
Campbell
Not sure what this means. Incorporated.
Furthermare, the nuclear industry, NRC, and DOE are considering the technical s th d a5 fall :
Tison and regulatory issues associated with storage of spent fuel at reacter sites for an R:f"stv the s.cent;:ce o ;)ea. _35 o :\'\: g ahs '_JaT
958 | OGC | 05.23.13 D-6 indefinite period after the reference Freds. |° fts Waste o|.1 Jfence eqsmn al:\ Technica Closed 0D Concurrence
Campbell and regulatory issues associated with sto uel at reactor
The NRC is doing this? How so? This isn't part of the Waste Confidence analysis? sites fof a Garlod of tifie;afler LgOf ¢ Ifeof 2 riliclear
power plant,
] /
959 | OGC | 052313 D son Section rewritten to address OGC commaents Closed 0D Concurrence
Campbell
7 B POrt 15 Dased in part on ensunng the
Tison report's availabl blic during the public comment period for the Waste -
960 OGC | 05.23.13 InfoSECY Don A |C cted ted by th - Closed oD G
" Campbell |Confidence Decision ft Generic Environmental Impact Statement and on I e S A= Oy DI VIS ose oncurrence
'{P Was. { b OGC and thay b, legal obj The
Tison %
961 | OGC | 05.23.13 InfoSECY Camphbell eneral Counsel has reviewed the draft report and has no legal Don A, |Corrected as suggested by the reviewer. Closed 0D Concurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Affected SFPPS Ch. Review/Concurrence
# | Offi Received N, Comment Dispositi
ce i Chapter ame men it sposition Phacs
3rd para., last sentence:
“After used fuel has cooled in the spent fuel pool for greater than five years, it can
be moved to dry storage casks for longer term storage.” 2 : 2 o 3
M Di it it 'can’ b d to dry stol hich is th t
962 | NMSS | 05.24.13 | Foreword s ont:: Kathy G. ls:grre:: _:::Stl, £AR. DEMEHER 1 A5 0MRER MINEIUR Ahe Ateston 0D Concurrence
n This statement is not entirely correct. Recommend removing this sentence, as HNARFconsiderasion.
this study only considers that the fuel has been removed from the pool, and does
not make a judgment on where the fuel has been moved.
Last sentence:
963 | NMSS | 05.24.13 Abstract Nofna Kathy G. |ok, used Brian 5. words. Closed 0D Concurrence
o Santos  |Replace this sentence with the following: *The study will provide input to the L Ei E 3
evaluation of expedited transfer of spent fuel from pools to dry storage.”
1st paragraph, 2nd to last sentence:
N, Revise the sent: fallows: “This study aimed to estimate h ducing th
964 | NMS5 | 05.24.13 ES o Sy Qe santence a.s D £ Sy A .o o ma g e Kathy G. |Revised sentence based gp othefg@mment; Closed 0D Concurrence
Santos  |amount of spent fuel in the pool (2.2, by more rapidly moving older, colder spent
fuel to dry storage), could affect accident consequences at a reference plant.”
2nd para,, 1st sentence;
i il “T i ill s pem e e Hap s
965 | NMSS | 05.24.13 ES Mot |Reiflseithie setente:ss follos: SXTHe studyes vestitts wil Kathy G. |ReWised sgafence based on other comments. Closed QD Concurrence
Santos  |mevisgspentfuel provide input into the consideration of expedited transfer of
spent fuel from spent fuel pools-ta-drystorage soanerthan-currentpi
Page 4, 2nd paragraph:
Norma Revise as follows ’
966 | NMSS | 05.24.13 | Introduction St ’ on Corrected as suggested by the reviewer. Closed 0D Concurrence
e “This study does not explicitly address the following considerations, thoug!
are discussed further in B Chapter 10:
" * Current licenses for dry cask storage systems typically limit theS@#ity-to-trapster
967 | NMSS | 05.24.13 | Introduction S:r::: cask payload to bfis b Don A, |Corrected as suggested by the reviewer. Closed QD Concurrence
discharged from the reactor less for more than 5 ye: &
v
Section D.1.2, Page D-3, 1st para., 1st sentence:
MNorma  |This sentence refers to the March 2011 a 't Fukushima as resulting from
968 | NMSS | 05.24.13 D FredS. |Incorporated Closed 0D Concurrence
Santos  |the “Great East Japan Earthquake.” @ ars to this event as the e Po 058 e
"Tohoku” earthquake, Revise this sentel 0 be consistent with the forward.
Section D.2.2, Page D-6,Note 4]
The last sentencegf this faltnote states: “The report goes on to conclude that
o) early movemeant of spg el into dry storage would have ‘significant radiolegical
969 | NMSS | 05.24.13 D impacts.”” This stagfment is not supported in this Appendix. Also, whatever the Fred 5. [Deleted statement. Closed 0D Concurrence
Santas i e
radiologi€al impgfts dete ed in the EPRI report, they are insignificant
compareditofome of the most severe consequences determined in this current
study. Regbmmend removing this statement.
‘ .2.3.2, 1st sentence:
t tates that “Th I ly dry st technaol
970 | NMSS | 05.24.13 D e ree companies supply dry storage technologies .. Fred 5. |Agree, Comment incorporated. Closed 0D Concurrence

m

There is actually a fourth (BNG Fuel Solutions). Recommend revising to state lhat
hree companies provide “most” of the dry storage technologies in service.

Priority




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

1 Affected SFPPS Ch. = o Revi 'Col
# Office | Received Chapter Mame |Comment it Disposition Reviewer Co sl ew,:har::nrrenu
Section D.3.2.3.2, 3rd sentence:
This sentence implies that high burnup fuel can be stored in a uniform loading
S i fi
971 | nwss | 05.24.13 D Morma pa_ttern. wi'.ud1 is only true for cooling times much longer th_an thr.}seu interest for| Freds Jagnes S i A0 Cancurrenca
Santos  |this study (i.e., greater than 30 years). Recommend removing this sentence, as
'whether or not the fuel is categorized as “high-burnup” for storage is irrelevant to
this evaluation,
Section 0.3.2.3.2, Table 12:
This table implies that these are the only commercially available cask systems,
'which is not true. For example, the TN NUHOMS System also has a 61BT canister,
which is similar to the 61BTH, but with a lower decay heat limit. Revise this table
. to indicate that this is a repr i\ ling of available cask systems. Alsa,
972 | NMSS | 05.24.13 D Saritie revise the title to indicate that these are c ially available BWR sy Fred 5. |Agree, Added suggested title amd sugg 2nd sentence. Closed 0D Concurrence
Additionally, the 2nd sentence of Note 1 for this table states that regional loading
schemes allow for a higher decay heat per assembly. While this is true, it is only
5o for a smaller number of assemblies. The sentence implies that the decay heat
limit is higher for every assembly in the canister.
Section 0.3.2.3.3, 2nd sentence:
This sentence states that average discharge burnups for BWR assemblies are 43
Morma  |GWd/MTU. This may be true when averaged over all discharged fuel assembilies; . .
05.24.13 F 3 . Refe 2
973 | NMSS s} Santos  |Aowaver; fuel Being discharged today as a averags bumop af between St and 55 red 5. |Cl avg estimates. Reference source is EPRI study. Closed 0D Concurrence
GWd/MTU. Revise this sentence to clarify the average assembly discharge values
and provide a reference for these numbers.
Section 0.3.2.3.3, 3rd and 4th sentences: ,
ey These sentences provide decay heat values for difference assembly burno
974 | Nmss | 05.24.13 D ot cool times, Decay heat can also vary significantly with initial enrich Revised to state these are avg estimates. Closed 0D Concurrence
assembly irradiation parameters. Revise these sentences to state whet!
values are average or upper bound estimates of decay heat.
Section 0.3.2.3.3, 2nd para., 2nd sentence:
N Revise thi: te fall : "Table 13 sh that 3
975 | MMS5 | 05.24.13 D B | Petethis sentanem axTolowss e e S LR A Added suggested wording Closed 0D Concurrence
Santos  |canisters can be filled to capacity without gxceading
package rating, subject to restrictions @
Section [.3.2.3.3, 2nd para.,
fisira This sentence states tl ere used in this evaluation. Revise this
976 | NMSS| 05.24.13 D santos |PATEraph to note ey ‘oved minimum caoling time for fuel Fred 5. |Added suggested wording Closed 0D Concurrence
stored in the TN-6 i ears (ten years for some fuel types), and would need
orage of shorter cooled fuel.
i end removal of this entire section, as well as any consideration of
977 | nmss | 05.24.13 s} tion costs in this analysis. This study should focus on dry storage versus| Fred 5. |Section deleted. Closed 0D Concurrence

ge, as those are the two options being considered. Additionally, large

Priority




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Office

Received

Affected
Chapter

Comment

SFPPS Ch.
Lead

Disposition

978

MMSS

05.24.13

Morma
Santos

Secion D0.3.2.3.8, Table 17:

The dose estimate for loading a transportation cask is too high. This activity
consists of moving a sealed dry storage canister from a storage overpack to a
transport overpack, or in the case of the TN-68, loading the entire sealed storage
cask onto a transport trailer. These activities are expected to be similar in dose to
“Loading a DSC at an ISFSI," except that the fuel will have cooled much longer, and
external dose rates should be less, Also, per the above comment, recommend
removing any consideration of transportation from this analysis.

Fred 5.

Deleted any mention of transportation.

Review/Concurrence
Phase

Closed

0D Concurrence

979

NSIR

05.24.13

Foreword

Randy
Sullivan

The staff then analyzed what the public health and environmental effects of a
radiological release would be in the area surrounding the plant. In arder to
estimate the hypothetical consequences, the staff analyzed scenarios wherein
preplanned and ad hoc mitigative actions by the emergency response
organization were either not successful ar not impl d

Kathy G.

Incorporated as suggested by reviewer

980

NSIR

05.24.13

Foreword

Randy
Sullivan

the study shows public health effects are generally the same or smaller than
earlier studies indicated due to the effectiveness of radiclogical emergency
response program implementation of protective actions including evacuating and
relocating people.-and-decontamination,

Kathy G.

Closed

QD Concurrence

Priority

981

NSIR

05.24.13

Abstract

Randy
Sullivan

The U.5. Nuclear Regulatory Cammission performed this study to continue its
examination of the risks and consequences of spent fuel pool accidents. The
study’s primary objective is to provide publicly available consequence estimates of
a postulatad hypothetical spent fuel pool accident initiated by a low likelihood

Kathy G.

Closed

0D Concurrence

Closed

0D Concurrence

982

NSIR

05.24.13

ES

Randy
Sullivan

After that time, the spent fuel is coolable by water, steam or air.

In addition to the 10 CFR 50.54(hh){2) mitigation measures, the site emergency
response organization would request support from the offsite response

organi ns ta impl nt ad hoc miti 5, These additional
mitigative measures could include pumping water into the spent fuel pool usy
fire truck. Analysis of these additional mitigative measures was beyond

relocation of spent fuel from pools, it was necessary to calculate the ™

unlikely and unmitigated accident scenarios.

magnitude of release from the spent fuel paol (SFP)
earthquake considered in this study

- |Incorporated as suggested by reviewer

Closed

0D Concurrence




Compiled Comments on Frozen SFPSS Documents
(Comments in black, helpful info in blue)

Review/Concurrence
Phase

Priority

1 Affected SFPPS Ch.
# Office | Received Name |Comment Disposition
Chapter Lead it
Paraphrasing what was included in the NUREG-1935 SOARCA report Executive
summary, modified for the present case, please add the following:
Comparisons of the calculated LCF risks to the NRC Safety Goal and the average Hepliced:
el 5 p "For perspective, the Commission’s quantitative health objective for
annual US cancer fatality risk from all causes are provided to give context that T H H b 5
A i latent cancer fatality risk from all accident scenarios associated with
may help the reader to understand the contribution to cancer risks from the ; - : :
5 3 A, £ nuclear power plant operation is two in one million per year Ji@
accident scenarios that were studied. However, such comparisons have : e i '
CEATE : 3 ez times lower than the sum of cancer fatalities resulting fro
limitations for which the reader should be aware. First, the safety goal is intended : ]
£ 2 e _ causes (two in one thousand per year). Although this anal
to encompass all accident scenarios on a nuclear power plant site, including both _ s f 3
- 5 R examine all initiating events (i.e., reactor accidents, spent fus
reactors and spent fuel, This study does not examine all scenarios that would : T E
3 5 AT accidents from other initlating events) typically cdk
need to be considered in a PRA for a spent fuel pool, although seismic AR 5
i i 1 % probabilistic risk assessment (PRA), it does exa
contributors are considered the most important contributors to spent fuel pool el ¥ i
L 4 g S R 3 3 i initiating event. In fact, any analytical te
risk. Also, this study represents a mix of limited probabilistic considerations with i
983 RES | D5.24.13 ES Doug Coe e R A 3 Kathy G. |practical limitations of scope and methody As
a deterministic of . All analytical techniques, both P
AR pi 4 i e the calculated latent cancer fatality risks
deterministic and probabilistic, have inherent limitations of scope and method g A
; f : goal is incomplete, While the rg
and also have uncertainty of varying degrees and types. As a result, comparison ik : i 5
= 2 = : ¥ and related to a single spent oncludes that since
of the scenario-specific calculated LCF risks to the NRC Safety Goal is necessarily E :
A v.02 ; il these risks are many orde aller than the NRC
incomplete, However, it is to show how spent fuel poal = 2
Sz gyia i quantitative health objecti er fatalities {shown in
scenarios’ risk results (in the 10-12 to the 10-10 per reactor-year LCF range) are : Si c
i o . i H i ; Figure E5-3), itis u 1 ere would contribute
low relative to reactor risk even if the total risk at a particular site were estimated significantly to agl len Commission’s safety goal
to be just under the NRC Safety Goal of 2x10-6 or two in one million. Note that a Elic INRCV 5 : g o4
reactor risk estimation for long-term station blackout, for the specific scenarios [ ’
studied on one reactor at the Peach Bottom plant, was between 10-10 and 10-9
per reactor-year LCF (reference; Figure ES-3, pg xix, NUREG-1935 “State-of-the-
Art Reactor Consequence Analyses |{SOARCA) Report”).
Jennifer n— y : "
984 | MNRR | 05.28.13 General Uhle Please refer to the PDF file with comments, Team/ =nts will be incorporated as appropriate before June 10th

Closed

0D Concurrence

0D Concurrence




Inter-Office Working Group Compiled With Balanced Dispositioned
(Based on May 2012 Version of the SFPSS Report)

Office | Received Affected Name Comment SFPRS Eh. Status
Chapter Lead
Comments 1-8 captures the gist of Randy's concerns and our responses. A slightly more expansive Word version of these co esponses also exists.
It is true that past studies @ -interpreted by intervenor groups,
but it is not true to say that ﬁ e not proved useful for regulatory
purposes. To the co MUREG-1353 was effective in closing Gl 82,
The study is a bounding analysis of worst while NUREG- e for establishing what requirements
case accidents. Bounding analyses been should or sho axed for decommissioning. SFPSS is not a
Randy performed in the past and have proved boundingsag is drst case accidents. SFPSS focuses on the area that Closed with
NSIR n/a n/a Salliian not useful for regulatory purposes. Rather n/a previo ave stated contribute the most to risk; SFPSS is not —
they are often widely misinterpreted by bo ot meant to be (for example, larger seismic hazards are
the public and used to show that NRC is d, all scenarios model effective EP, and we optimistically
not protecting public health andsafety. igation can truncate an ongoing release). How the public will
report is beyond our control; we can only work to report our
with proper context and good risk communication. Protecting the
public does not mean zero risk.
The report acknowledges the lack of a reliability assessment, and describes
the rationale for including mitigated and unmitigated scenarios. The
commenter does not consider the radiological (shine dose on refuel floor),
Y shllicass seismic d'amage (firewater system is not '.s.laismi::allyr qualif.ied], eltve.nt
23 hours is not e\ progression damage (hydrogen deflagration) and competing priority (2
i : Lt other reactors, 1 other SFP) aspects that could (and would) hamper ;
Randy [Mitiga wany decident scenarios is . . . Closed with
NSIR n/a n/a : ) 2 nfa response. Also, for clarity, the study assumes that if the fuel is not
Sullivan ater hose up 5 flights of Ques.

uncovered by 48 hours, that the accident is terminated at that time. It only
proceeds to 72 hours if the fuel is uncovered by 48 hours. The above
notwithstanding, we recognize that the commenter has not been satisfied
with past arguments of this type, and this comment will be added to the
unresolved comments list. Note that some of the above considerations
have been expanded upon by virtue of the conduct of the HRA.




The report does not analyze the Peach
Bottom fuel configuration of 1X8. But
rather represents the regulatory required

The report clearly articulates this difference. :
believed to be unique to Peach Bottom, aneg Brally strive to

gling convenience, a-

Based on past analyses
the difference between the

Rand ; : ] ! Closed with
NSIR n/a n/a Suttiv:n 1x4. While such a calculation would have n/a two configurations is expe odest effect on the results, s
value as a sensitivity analysis, this is commensurate with the o aftainties in the analysis. That '
supposed to be a site specific study and added to the unresolved items list.
should use site parameters. Is comment and response, further steps were
us on Peach Bottom, specifically in light of
sion in the Site Familiarization section of Chapter
ent does not reflect the role of likelihood in agency’s posture on
Reasonable assurance of adequate protection stems from
tion, mitigation, and emergency preparedness. The fact that a large
release could occur from an SFP is a point the agency has always conceded,
, and in fact, past agency analyses have demonstrated this possibility. The
The conclusion that the study shows tha P 6 , o Y . . P . Y
. agency does not strive for zero-risk, and the events studied in SFPSS
SFPs are safe is not borne out by the - s
Randy . further demonstrate the unlikely nature of those events that could lead to |Closed with
NSIR n/a n/a : offsite consequence analyses. Evac /a A , g *
Sullivan : . this situation. This is the reason that GI-82 was closed with no Ques.
out to 30+ miles will not sen : : i
recommendation for regulatory action, and it is the reason that other
of adequate safety to any : ?
potential actions (e.g., PRM-51-10 and PRM-51-12) were not taken. The
commenter’s point is really that these results will be mis-understood, and
will challenge our ability to rely on effective risk communication to
promote public confidence. We agree with that concern. The above item
has been added to the unresolved itemslist.
NRC To the contrary, the study shows that when successfully deployed,
igative capability was mitigation is highly effective. The commenter intends to say that the study
Rand protect public H&S in the will infer that mitigation may not be effectively deployed by presenting Closed with
NSIR n/a n/a sull v SFP accident (in response to the n/a protracted accident progressions where no mitigation is credited. This is Ques

y, etc.) This study will show that
NRC staff best estimate is that mitigation
will not be effective.

likely true, but is part of the original design (for better or worse) of a
limited-scope consequence assessment, and was known and highlighted
from the beginning.




NRC and FEMA have worked with OROs
for 30 years in preparing for emergency
within the EPZ. This report will show the

Rand the direction of the EP modeling input provi SIR. In addition, the  |Closed with
NSIR n/a n/a A ¥ lack of protection provided by the EPZ, n/a & p' pIey>
Sullivan i X : report results show that the vast majo the long-term Ques.
detideriram disalimonsof ERZenpansion hase, not in the emergency phasg 2d to by the commenter
and undermine ORO confidence. Political P ! EEnEY pracgl . ’
support at the local level will disappear.
The SFPSS has more signfi ses than SOARCA. A high density
loading configuration has a mes the Cs-137 inventory, and
sometimes 2 orders € nitude larger releases. Consequences that are
The SFPSS report, unlike SOARCA that shown as a fuglcti tafice are only reported out as far as .
Randy : . ; ; ; . . . . Closed with
NSIR n/a n/a sullivan reports distances to 50 miles, sometimes nfa uninhabitable ds, or 50 miles, which ever is greater. Reporting Ques
reports consequences to farther distances ous distances is limited for risk communciation ’
er, if a severe accident is expected to render a distant
ble, it is reasonable to report the consequences to those
Unmitigated scenarios should be
described as scenarios performed to show
/ document the effectiveness of current
mitigative actions, the potential dose . . e
_g ; 5 e | agree (and | think | speak for the team) that there is no likelihood that the
savings to the public that these mitigative 4 y N
. licensee would do nothing. The question is whether they would be
actions would account for. Not #hat W % 2 : sk _ :
. successful at taking actions, given the conditions (which may include
believe, however remote the @ {tha ; ;
. . . % A radiological hazards and a leakage rate that cannot be overcome by
there is/are scenario(s) in licens : : :
. % 50.54(hh)(2) makeup rates. With respect to how scenarios could exist
would do nothing or may be Wablefto do S Y ; 5
. . . . where mitigative actions would be ineffective, and how that relates to us .
NSIR n/a n/a Erig anyhink: ik g 1on:b0 n/a doing our job, PRAs and consequence assessments routinely “prioritize” CiREEdMml
Schrader |protect the en public could : Ques.

ed if we believe and

be seriously queStig
j in which a licensee

allow sce

be unable to take
agtions and we have taken no
improvement, change, or

n action to address this / these
scenario(s), then we are not doing the job
we have been assigned.

contributors to risk/consequences such that the agency (and licensees) can
focus attention on the larger contributors to risk. We routinely make
decisions in licensing and enforcement space that acknowledge that risk
exists (the COF and LERF of a reactor has never been, and will never be,
zero; and in fact reactor CDFs/LERFs are routinely much larger than the
corresponding values from this study).




"5.3.2. Rationale for Producing
Unmitigated Results - Even so, there are

ng

9 NSIR n/a n/a Eric REEUaIHen assoua?ed mtb thg re%ponse n/a appropriate. Responses to other commentsgpro ationale for this GIRSRAN
Schrader [to a well-beyond-design-basis seismic S Ques.
event, and its associated effects on the RN
spent fuel pool, which make consideration
3“bullet under “ 5.3.2 Rationale for The intent is to describe the diffid ing this action. The NRC
Producing Unmitigated Results” ----> This required licensees to take d result in reasonable
describes a situation where we, the NRC, assurance of adequate prg hat'is not the same as saying that the
10 | nsir n/a n/a Eric required licensees to take actions we i actions comprehensively p e possibility of unsuccessful Closed with
Schrader |don’t believe to be sufficient/effective. mitigation. For inst4 spray was not chosen because it was Ques.
How do we justify the expense we cost sufficient for mi agfident, but rather because it provided
them by directing actions that we feel in sufficient bengfit. staff lead for 50.54(hh)(2) has reviewed the
this scenario can not be taken? paragrap as not raised any concerns on the wording.
4™ bullet under “5.3.2 Rationale for Ac the document we state that we don’t rigorously account
Eric Producing Unmitigated Results” ---> ects, but that we try to qualitatively (or in a rare case, Closed with
11 | NSIR n/a nfa Sibradit Earlier in this document we state multiple nfa ly) account for them. This is an example. Another example is Pl
unit effects are not going to beconsidered mption of early GE declaration during OCP #1/#2 based on the '
in this study. Why add the effects here?
5" bullet under “5.3.2 Rationale for
Producing Unmitigated Results” ---> Earlier in the document it states that inadvertent criticality will not be
12 | wsir ol ol Eric Earlier in this document we state ap T treated. Here we are highlighting one of the effects of this assumption. Closed with
Schrader |inadvertent criticality event in the This seems consistent with our overall intent to be forthright about the Ques.
not going to be considered i limitations of the study, and their impacts.
Why a i ere
13 RES B A Jason Seismic initiator - The,a i This is clearly articulated in the report assumptions, and is consistent with |Closed with
Shaperow |include a concurrep dent the state-of-practice. Ques.
The 1x8 arrangement currently in use at Peach Bottom is believed to be
highly atypical, is not required by regulation, and is not expected to have a
large effect on the study results (i.e., the 1x4 configuration achieves much
of the benefit of dispersing fuel). In addition, the timing of obtaining the
T T actual pool configuratior.], along with colnveniences associated w.ith how _
la the MELCOR SFP model is currently designed, also played a role in the Closed with
14 | NRO n/a n/a arrangement of fuel, not the 1x4 n/a i : : :
Shap decision to use the 1x4 configuration. In cases where the 1x8 might affect Ques.

arrangement assumed in the study.

conclusions, this is identified. Note that since the time of the comment and
response, a sensitivity study has been added to quantify the effects of a
1x4 vs. 1x8 pattern. Also, the report has been modified to deemphasize its
representativeness for Peach Bottom (see Site Familiarization section in
Chapter 1). Nevertheless, the report retains 1x4 as the base case




Pool damage - Fukushima shows that an

Jason Closed with
15 | NRO n/a n/a earthquake would not make a hole in a n/a study shows it is unlikely that damage to the ir. The report
Shaperow Ques.
spent fuel pool. discusses the relationship between this stu#
earthquakes.
16 | NrO i ndi Jason Mitigation - Peach Bottom-specific s That is not true. In a few cases, PB. apagities are not credited Closed with
Shaperow |mitigation measures are not credited. based on discussions with NRR Ques.
Mitigation - Makeup and spray are likely,
because the spent fuel pool is an open The Japanese reference is ading, given that they were still
system and there is a long time available i ool many days in to the event .
Jason Y i . 8 P TRRE Closed with
17 NRO n/a n/a i until draindown and fuel damage. Also, n/a f doing mitigated versus unmitigated was eies
P offsite equipment began arriving at pfoject's original design. Note that the report '
Fukushima within about 8 hours (INPO
report of November 2011).
Mitigation - The operators are likely to nding, and having been involved in the most recent
Jason make openings in the reactor building to at PB on these strategies, | do not believe their procedures Closed with
18 NRO n/a n/a aid in spent fuel pool cooling and to direct this. Also note that industry was very reluctant to implement
Shaperow i i Ques.
prevent a buildup of hydrogen from a ctions (which to my understanding are not generally required)
concurrent reactor accident. because of the loss of secondary containment (holdup)..
T — — = : :
M ieagaticry = or o.ne of therTmifigated The report discusses this, and deployment mode reflects the lack of "
Jason |cases, the analysis assumes makeupiwh A . A ) _ . . Closed with
19 NRO n/a n/a . : n/a instrumentation and clear guidance to drive this decision. Note that, in
Shaperow |spray is needed (and availabl r A ; Ques.
: some cases, the mode selection did not affect the results.
fuel overheating.
TR ,, ; - While use of favorable fuel patterns was an outcome of B.5.b, it is not an
Mitigation - The tiggted” Lases e . -
; example of deployed mitigation. The report is very clear in linking deployed ;
Jason include some BS.b ation, namely, N ¢ e i Closed with
20 | NRO n/a n/a : n/a mitigation to 50.54(hh)(2). That part of the regulation is not what requires
Shaperow |arranging the fuel§ff a favorable pattern Ques.

for cooli

the use of a favorable fuel pattern (that is accomplished through a license
condition)




21

NRO

n/a

n/a

Release from clad-pellet gap - The
assumed release of cesium (magnitude of
0.05, chemical form CsOH) is conservative.

n/a

enarios in this work,
g5 (and even failure in

, it is conservatively

- Additional thought from KC - |

could be as low as 3%. However, in the
the fuel experiences prolonged high

inventory. Actually, | think
There is no |-131 fo
isotopes.

Closed with
Ques.

22

NRO

n/a

n/a

Release from fuel pellet - The modeling
was validated using in-pile tests for

reactor accidents, which is not
prototypical of spent fuel pool a
which progress more slowly
lower fuel temperatures.

sing the tool "as is," and at best could be addressed using
tudies that would likely show that this particular item has no
ncertainty on the overall results than do any number of modeling

3 ptions. --—- Additional thoughts from KC - | think that | couldmake
an argument that the in-pile tests are not characteristic of reactor
accidents and better represent SFP accidents. At the start of the (reactor)
MOX project, it was expected that MOX releases would be much higher
because the VERCOS (I think) tests showed higher MOX releases at
intermediate temperatures. When we ran characteristic reactor severe
accident scenarios, the fuel temperatures shot past those carefully
controlled temperatures to very high values. At that point, the MOX
releases were really, really, really fast and the LEU was just releasing really,
really fast. It did not matter. All the volatile fission products came out at
about the same rate. | think the test data is much better for long sustained
heat-ups. But | might add, once SFP fuel gets to breakaway air of
accelerated steam oxidation, the decay power is huge and the response
can be relatively similar (i.e., driven by oxidation energy rather than decay
power during the high release phase).

Closed with
Ques.

23

NRO

n/a

g@h combustion - A single node is
Or the area between the refueling
floor the reactor building roof. Simple
parametric modeling is used for
determining whether there will be a burn.

n/a

Again, this is an uncertainty associated with using the code "as is." Some
sensitivity studies have been carried out and the report will acknowledge
this as an important assumption. In addition, CFD analysis showed very

strong mixing currents in the refueling bay and uniform mixing would be

expected.

Closed with
Ques.




You need equipment, you need access, you may havéa ate that
2 - : exceeds your pumping capability, you may be tryi v ater
Public evacuation - Assuming that we can y ,p PINg i P Vi) Y
system that did not survive the event, you mayfbe dga the reactor
evacuate tens and even hundreds of 3 : .
Jason accident. It is more accurate to say that we abl# to eVacuate tens or Closed with
24 | NRO n/a n/a thousands of people but we cannot get a n/a
Shaperow hundreds of thousands of people from areas elfunaffected by the Ques.
couple of people up to the spent fuel pool coon s \ ;
itha fire-t illogical seismic event, while we may be unable dequate inventory in
WIHE e YESR SCRrs HOgICH, the SFP based on a large leak rateft pediments, seismic
damage, etc.
Jason Public evacuation - NRC recommended a o i Closed with
25 | NRO n/a n/a 3 4 ; n/a We agree, but we're not s he point is relative to SFPSS.
Shaperow |50-mile evacuation for Fukushima. Ques.
Yes, that is the natu research project rather than a actual event (the
Public evacuation - MELCOR and MACCS > proj . (
. . approachist CA). We actually thought it would be best to .
Jason  |analysis was used for developing ) . ; — Closed with
26 NRO n/a n/a : : : n/a tion models as is, so if your concern is with the
Shaperow |evacuation and relocation assumptions, . _ . Ques.
instesd o BRSCAL modifi have to take that up with NSIR. Also, it is our
' at Eric (NSIR) did do some RASCAL analysis.
Results - The consequence/risk result . - ;
Jason & ,e consequence/tiskr g ed results assume the failure probability for successful Closed with
27 | NRO n/a n/a presented in the study assume the . £ .
Shaperow B i eht of mitigation is 0. The unmitigated results assume it is 1. Ques.
probability of mitigation is zero.
With respect to the seismic hazard
evaluation, | reviewed this report section A senior seismologist is part of the SFP scoping study and has already the
Bret from the perspective of having some assumptions made pertaining to the seismic hazard. In addition, input for Clossd wikhi
I
28 | NRO n/a n/a Teielar working-level knowledge. However, a the seismic hazard and ground motion modeling was provided by another Qs
g senior seismologist in RES/DE. The information in this chapter is also based '
in large part on information derived for GI-199 which has been reviewed.
g The report already says that the GMRS is a uniform hazard spectrum
if the @ {(average spectrum) in the sense of RG 1.208. Final revision of the report .
Bret 7 B : ) 4 A 4 . Closed with
29 NRO n/a n/a Tegeler MRS iS€@hsistent with current licensing nfa will consider further addressing how the approach for determing the Ques
g g %€ (&%g., RG 1.208, “A Performance- GMRS (for the rock site studied) is or is not consistent with the approach in :
B w proach to Define the Site-Specific RG 1.208.
P. tiake Ground Motion.” It may
helpful to include a brief discussion of how

the approach taken differs (if so) from RG
1.208.




Figure 26 is helpful, but it would seem that
a section view, which magnifies the SFP

This request has not been included in the ¢ iting the report

Bret Closed with
30 | NRO n/a n/a Tegeler wall-to-floor connection, may be helpful in n/a to include such illustrative figure will be con in the final revision of Ques
* understanding the discussion of the the report. '
cracking behavior (page 47).
The following are thought f ewers about information in the report
# of assemblies in the SFPs (not the # that they believe mjght be & , which is currently not flagged as such: |Closed with
31 | NRR n/a n/a Rick Ennis ( n/a y i o
of rack cells) Note that Mark canned the report for things that might be Ques.
are present.
Th b thoughts from reviewers about information in the report
. _ |Pressure necessary to fail the blowout might be sensitive, which is currently not flagged as such: |Closed with
32 | NRR n/a n/a Rick Ennis ¥ nfa g Y ) g8 :
panels Mark Caruso (NRO) scanned the report for things that might be Ques.




Office Status
NRR Open

NRO Review Response to Disposition.

NMSS Closed with Ques.
NSIR Closed
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Resident Inspector



June 30, 2017

Eugene Dacus

Direetor, Otfice of Congressional Affairs
Nuclear Regulatory Commission
Washingion, DC 20555-0001

Dear Mr. Dacus:

Enclosed please find correspondence | received from a constituent. They reached out 1o your
office about resolution of an export license application filed 1n 2014,

} would greatly appreciate vour addressing my constituent’s concerns and responding directly 1o
himi. Please also send a copy 1o my Washington D.C. ofiice. attention Micki Ream. as 1 am
imerested in vour response. Thank vou in advance for your assistance.

Sincerely,

Ron Wvden
United States Senator

&h d/ -



BEST AVAILABLE COPY

l | r’ ] i Correspondence Tracking Sheet

Tracking # 1373404-1DC
for Government . .

Constituent
Pershall, Sheila Phone: 541-917.6712
1600 Old Salem Rd Email. stelia pershall@eatimetalz zom

Atbany OR 97320
Linp Tonr bty

Web Mail Message
Web Mail Sut o0t Trace

Dear Senator Wyden

This letter was senl 10 Senate: Merhely bul as an Uregon busimess viable in proaucing metal comoopants
for frregn enerygy with approvdi by the Nucrear Regu.atory Commussion. We also respectiully requesi
your support in advozating for results 1o a 3 vear pending application with the NRC . Please find the letter
to Senator Merkely as follows

Fitday May 12 2017

Jeff Merkley

United States Senator
PO Box 14172
Porlang OR §7293

Dear Senator Hurkley

As the export administrator at AT: Spacialty Anove & Compenerts | am witing this letter to seek your
assistance renarding an expotiicense that has been stalied for approval throuyh the Nuciear Requlatiry
Commission (MR

Anphication reference is. XCOM1284 - imtial appncation May 207 0 Amendment i Jan 2016,

ATI Snecaalty Allovs & Companents s a business unit of Alegheny Tecnnalogies tnc At this Albany
Oregon headauartered business unit we specalize in manufaciu-ing a varety of speawaly metals such as
zieorium hafmum, ttanum and robwen These metals are also produced into a varety of iniermediats
wrought products and finat components soid into a vanety of apphcation: both domestizaliv and to
internatanal markets

Tius ticense is for an order inmaliy placed in 2014 The materai was prompty produced to the uniue
spegitication of this customer The matenal has no pactca use for any other customer In 2012 the
appticaton was held awading assurances from the China Atomic Energy authonty (CARAY Workimyg with
our Chinese customer the cantract was amended 1in an effort that was believed to aid in the approva, of
the export license and campletion of the sale The amended ceatract and aoplhicat.on was filed in fanna-,
2016. Value of the expurtiicense 36 30 kgs 57 352.03Z.00USD

The current situation as explaned by NRC. s that the assurances rm Wag for heense approval have
been recotved from the Chine Atomic Tnergy Auth.onth (UALAY and submifted 1o the NRC. We Rave puen
told by NRC that the apiicval has been delaveri due 10 direct communication between the Fxasutive
Branch (EB) affiliated with the NRC 2nd the Thirese @ oreign Binsiry (O AT has been advize:d *hat

e Tran Trackanest 0 bl



the CFM typically does not get invelved. but given the large volume of material for this applicator the £8
may have reached out to CFM for more information.

After several phone calls and inquines to the NRC, we have not been able to get any additiona!
infermation and the situatior simpdy drags on. Oregon jobs and tax revenue are at nisk as this matetia
ages on our shipping dock as it has since 2014 Jur contract zustomer is pow threatening 1o source the
material elsewbere likely Russia or France

ATI respectiully requests your involvernent and inquiry into the status and reason for delay of the export
iicerse appiication and the erpectec decision andior appraval Thank you for your kind cons:deratiaon in
advocating for results

Sincarely

Shella Pershall

cc Ron Wyden U S. Senator

Lee Weber. President. ATt SAC
Greg Bartiey v P Markenng and Sales, AT SAC

InterTrac Toahuner 1 ) LRI
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UNITED STATES
HOUSE OF REPRESENTATIVES

THIS IS A FAX TRANSMISSION FROM:

. REp.LoUIS J. BARLETTA, 11™ DISTRICT OF PENNSYLVANIA

1 SOUTH CHURCH STREET
HAZLETON, PA 18201
TEL: (§70) 751-0050
Fax: (570) 751-0054

o A RC
RE Y Jheple €

FROM: Vincent J. Kundrik — Constituent Services Rep.
DATE: ) ~16
FAXNUMBER: 30~ “/y~586 7 |

PAGES: (inc. cover sheef)

ADDITIONAL COMMENTS

Pltafc e vivw “— tantr e fF— Mme_

THANIC Yoi

This fax snd say pages teantmairied with it are confidestis] and tntended salely for the use of the individas] or catity te
whom they are sddressed. This messzge cootalus confldrutisl inlormiation and b intended only for the mdividual named.
1fyou are not the named addressee you shombd nel dlsseminate, distribute or copy this fax. Please aotify the sender
lmmadistely by phons if you have received this fax by mistake and delete this fax from your system, I you sre not the
futended recipient yos are notifled thas dlaclating, copying. distributing or taking auy sction o reliance on the contamts of

this lnformatica Ls strictly prohibited.
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LOU BARLETTA
¥ 1n Des TRCT, PRWMEVLVANGA

TRANSPORTATION AN
INFRAG TAUCTURE COMMITTRE

EQUCATION AND THE WORKIDRCE
COMMITTER

HOMELAND JTCUNITY COMMITTES

Ms. Rebecca Schmidt

| Enﬁgrcﬂs of the THnited States

Pouse of Representatibes
N5 Cannen Tpovs: Ot PBaitving

Wakingten, BL 20815381
Touw-ress NS 201-E144
(202 X4 1

May 2, 2016

Director, Office of Congressional Aﬁ“urs
Nuclear Regulatory Commission

" Washington, D.C. 20555-0041

Dear Ms. Schmidt;

Wi i e o

DISTMET OFFICRR -

—re———

1 800W Crumi STaaEY, Surme 108
WaRgTony, PA, 14201
19764 Y6y-0tk0 Faoal

108 At STotey
e any, PA TR0 R
70} 000-2001 Mucsr

0 'Wext Loumes Bmeay
Casaiut, P 13033
(171 248150 Prons

#4012 JosalaTou Saad), GTE 100
Hammaauad, PA 17100
M7H91E-2002 Pt

The enclosed information concerning my constituent, Ms. Jill S. Shepler, is submitted for your
consideration. Ms. Shepler has requested my assistance regarding the storage of nuclear waste,

T would greatly appreciate your assistance in investigating this matter and informing me of your findings
and of any action you ere able to take on behalf of Ms. Shepler.

Thank you very much for your attention (o this matter. Plcase respond to me at the Hazleton Office: 1
South Church Street, Suite 100, Hazleton, PA 18201, (570) 751-0050,

All my best,

ST Toeteth_

Lou Barletta
Member of Congress

LBWK

L
RIS O ML R TaA
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o CONGRESSIONAL CASEWORK AUTHORIZATION P ORM
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ity St : (b)(6) : o)
Emaity | (b)(6) R |
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-1 requesl the mlﬁm of Congressman Lau Barleia'and hls staff In the blbwlag fedoml matter:
" {Phase provide s bylaf sxplansifon oryaur mblam and dln.h eoplu of my relevant doemen!

© Use additlonal psper If nmnry)
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In accordnce with the Privacy Act of 1974, [ hereby authorizs Congressman Lou Barlet and bis

staff to make the necessary ingulry on my behalf regarding ihe problem descrlied above, 1 give my
consenl for the information concermning me snd this problem to be furnished ta Congressman Lou |

Barletla and his saft. - _
~ Signed: ‘ & . Dgu: 4'/36![/6,
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SALEM TOWNSHIP ZONING NOTICE

"‘"'-- ! Wt

: j‘hrZaning Hearing Board of Salem Township witl conduct a hearing on
“Tuesday, April 19, 2014, at 7:00 p.m. m the Salem Township Administra-
Jton Building, 38 Bomboy Lans, Berwick, Pannaylvenis, to consider and

ing. Pgnnlho construct 4 22,000 s.f. Independent Spent Fue! Storage Instal-
latian ar the Susquehanna Steam Electric Station. The Zomng Officer mide
adetenminetion the proposed facility was not permitied in the -3 Specul
Indusirial District and Svsquehanns Nuclear LLC has appealed,.” 1

As n praperty owner within 200 feet of this site, you are mvlled fo
and ask questions snd/or offer comments. This bearing is npf.n m
public. [Fyou have any questions, please call me at. {170) FJ ear.l

Kaven J. Kardhyir,
Salern Townshin 2 .pg Officer

-y 181‘4

toke sction on the appenl filed by Talen Generation, LLC and Swsquehanna ;
Nuclear, LLC.. Susquehanna Nucless, LLC filed sn Application for 2 Zon- |

-:""

b ——

A ————— e



May 27, 2016

The Honorable Lou Barletta
Unites States Representative

1 South Church Street, Suite 100
Hazleton, PA 18201

Dear Congressman Barletta:

On behalf of the U.S. Nuclear Reguiatory Commission {(NRC), | am responding to your letter of
May 2, 2016, forwarding correspondence from your constituent, Jill Shepier. Ms. Shepler is
concerned that the Salem Township Zonhing Hearing Board recently approved a permit
hecessary to construct an Independent Spent Fuel Storage Installation at the Susquehanna
Steam Electric Station. She indicates that this approval was granted based on representations
from the licensee, Talen Generation, LLC, that the NRC has sole jurisdiction over this activity,
thus the Zoning Hearing Board had no authority to deny the permit.

While the NRC was present at the April 19, 2016, hearing, the agency was not formaily
consulted by the Township prior to the meeting and has not taken a position on the specific
circumstances of this case. Local jurisdictions do retain the right to adopt zoning ordinances,
and nuclear facilities have to comply with them. However, if such ordinances are writien or
enforced in such a manner as to suggest that the underlying motivation is to protect against a
radiological safety hazard or otherwise thwarl the objectives of the Atomic Energy Act, they are
preempted by Federal authority.

At this point, the NRC has noi been a party to this action and the Zoning Hearing Board’s

decision 10 grant the permit is not contrary to our regulations. | believe your constituent’s
concem regarding the action of the Zoning Heanng Board needs to be addressed to the Board.

If you have any questions, please contact me or Eugene Dacus, Director of the Office of
Congressional Affairs, at (301) 415-1776.

Sincerely,
/RA Daniel H. Dorman Acting for/
Victor M. McCree

Executive Director
for Operations



May 27, 2016

- The Honorable Lou Barletta
Unites States Representative

1 South Church Street, Suite 100
Hazleton, PA 18201

Dear Congressman Barletta:

On behalf of the U.S. Nuclear Regulatory Commission {NRC), | am responding to your letter of
May 2, 2016, forwarding correspondence from your constituent, Jill Shepler. Ms. Shepler is
concerned that the Salem Township Zoning Hearing Board recently approved a permit
necessary to construct an Independent Spent Fuel Storage Installation at the Susquehanna
Steam Electric Station. She indicates that this approval was granted based on representations
from the licensee, Talen Generation, LLC, that the NRC has sole jurisdiction over this activity,
thus the Zoning Hearing Board had no authority to deny the permit,

While the NRC was present at the April 19, 2016, hearing, the agency was not formally
consulted by the Township prior to the meeting and has not taken a position on the specific
circumstances of this case. Local jurisdictions do retain the right o adopt zoning ordinances,
and nuclear facilities have to comply with them. However, if such ordinances are written or
enforced in such a manner as to suggest that the underlying motivation is to protect against a
radiological safety hazard or otherwise thwart the objectives of the Atomic Energy Act, they are
preempted by Federal authority.

At this point, the NRC has not been a party to this action and the Zoning Hearing Board's
decision to grant the permit is not contrary to our regulations. | believe your constituent's
concern regarding the action of the Zoning Hearing Board needs to be addressed to the Board.

If you have any questions, please contact me or Eugene Dacus, Director of the Cffice of
Congressional Affairs, at (301) 415-1776.

Sincerely,
/RA Daniel H. Dorman Acting for/

Victor M. McCree
Executive Director

for Operations
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JOHN MCCAIN 719 AugeruL SENATE DFFICE BULDING
ARG b, WasavcTow, OF 205100103
[202; 224.-223%

CHAMMAN, COMMITTEE (3N €201 EAST CamELBach Roan
ARMED SERVICES u‘]'i n t d y Surre 116
’ A Pug . AZ 85016
COMMI™TEE ON HOMELAND SECURITY ] [ tatEB cng[t ut;;I;lssr-at 10
AND GOVERNMENTAL AFFAIRS .

COMMITFEE ON INCHAN AFFATRS 137 Nom~n CorTiy Grueet

SUTE 10B
Prescor A7 BO30Y
1920) 445-0013
477 Wes1 CONRREEE STheeT
June 15,2016 SuTr 103
Tucsom, AT BS70N
|520) 67083734

- TELEUHOHE FON HEAHING |MralnED
{6021 #62-0170

Mr. Brad Crowell _

Assistant Secretary for Congressional and Intergov

U.S. Department of Energy

Forrestal Building, Room 7B138 1000 Independence Ave, SW
Washington, DC 20585

Dear Brad,

I wish to bring to your aitention a matier concerning Mr. Michael Derivan who has
encountered a problem with the Nuclear Regulatory Commission.

Because the situation is under your jurisdiction, I am respectfully referring this matter to
you for consideration. ] do not require a reply in this instance and respectfully request that
you or the appropriate entity within your agency respond directly to Mr. Michael Derivan.

Thank you
Sincerely,
John McCain
United States Senator
IMitbh
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Blackened out area in original document.

‘Date: 5/16/201 6

Dear Senator McCain,

I am having trouble getting a straight forward timely answer to a question I asked of the Nuclear
Regulatory Commission in response to an issue they posted on the NRC Blog web page. Quite frankly [
feel they are stoncwalling me, They have made a technical statement on 2 minor issue that I feel is not
only wrong because it is technically impossible in our current fleet of Nuclcar Power plants, but
extremely alarm.ing These alarmist statements not only fed the hysteria of the anti-nuclear activists, but
also in my opinion threaten national security because they undermine public confidence in nuclear power
technology in general, which includes both the commercial fleet and the US Navy Nuclear Powered
Submarine fleet. 1 am prepared to discuss the technical details of this issue, and alse my communication
attempts with the NRC with any of your staff, I also know NRC Commissioner Kristine L. Svinicki
formerly worked on your staff. Perhaps you can ask her assistance in getting this issue resolved.

Thank You For Your Consideration,

Mike Derivan
Plank Owner USS Sunfish ... ..,

Senicr Reactor Operator (Retired)
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