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Se<tion 

4.3.2.1 

09/04/13 Fig?, 8, & 9 

09/04/13 T•ble 12 

09/04/13 T•ble 13 

09/04/13 T•ble 14 

Name 

J. Pires 

J. Pites 

J. Pires 

J. Pires 

J. Pires 

Regulatory Analysis, Rev. A Comment Resolution Matrix 

Commet1t 

Page 29-1 think that the USGS 2008 model considers Western U.S. sites. These Wes.tern 
sJtes were not addressed In G1·199 and seismic hazard curves were not computed for them. I 
understand that given the hlghet design basis selsmk loods for Western plants (and the higher 
seis.mlcltv), usually these plants are not grouped with the CEUS plants. 

Figures 7, 8 and 9 - I think that the curves arc not necessarily rock hazard curves (I 

Disposition 

Wording revised as follows: AlthO\lgh the USGS 2008 model doe.s not consider 
Western U.S. sites (e.g., Columbia, Oiablo Canyon, Palo Verde, and San OnofreU, 
these sites are not addressed in Generic Issue 199 (Ref. 76), which focvs.ed on 

understand that site specific conditions have been accounted for at lea.st in approximation - this Need Input from RES 
needs to be confirmed). 

Frequency of spent fuel uncovery for selsmlc events 

I was not able to get the results for the lines "this ra,gulatory analysis" using the numbers in 
Table 8, Table 9and Table 11. Maybe you would like to check the numbers I got: 

Base Ca.se High Estimate Sensitivity 
6.6 76 
3.3 34 

Til e first column used base case inputs {Table 8) and the second column us~ high estimate 
Inputs (Table 9). Based on the rewlts that you show for the high estimates I th ink that you 

might have used numbctS slmllar to the ones here In the analysis. 

Table 13 - Ftactlon of .• 

I understand that this table shows the fraction of the operadng cycle tha 
given fuel uncovery. I understand that the high number ln Bin :3 for PWR a 

elsm,c bin 4 earthQuake. For bin no. 3 this modeling represents the scenario 1n 
which the seismic event results in a partial dralndown condition (I.e., linet 
tearing at the walls) with some water remaining at the bottom or lhe spent fuel 

dn,indown conditions (hne-r tearing at the walls~ with some water re~ln 
SFP (although tiner tears might also occur at the bottom of the walls in~ 

m of the pool. This was done by assuming a bounding value of 100% for the condltlonal 

Table 14 

probability or release for certain cases as shown in Table 12. 

Revised Table 12 heading to: r:ractlo.n of Time Either E>ccesslve Heat or a Partial 
Speflt Fuel Pool Oralndown Prevents Na rural Circulation Cooling of the Spent 
f-uel. 

Plan to revise tabt~ 13 to give release frequencies fo, low estJmate, base case, 
umbers In the draft that you senl nor with the and h1gh estimate. 

Review/Concurrence 
Phase 

Priority 



No. Office 

RES 

RES 

RES 

RES 

10 RES 

11 RES 

12 RES 

Reetivcd 

09/04/13 

09/04/13 

09/04/13 

09/04/13 

09/04/13 

09/04/13 

09/04/13 

Affe<ted 

Se<tion 

4.3.l.S 

page 33 

4.3.l.S 

4.3.l.S 

4.3.l.S 

4.3.1.9 

p. 36 

Regulatory Analysis, Rev. A Comment Resolution Matrix 

Name Commet1t 

Section 4.3.1.S . Description of ,epresentative plant.! 

Disposition 

Data wa.s collected for three refueling seasons 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 arransed from low to high by offload 
duration) duration of the full core offload was 11 days (time to begin ret 
fuel to vessel - don't have time when all reused assemblies have bee 

rs the full core offloaded during a PWR outage and, if so, how long does it stay in the 
SFP? lhts section indicates that about 4S% or so of the assemblies are discharged per cycle the full core in the pool for much longer durations, but it does • ..r:o,,,,-,~r·. 

but is the core offloaded for some amount of time? This questfon may be relevant depending on shortef than 11 days. 
J. Pires 

J. Pires 

the probability of the cooling system fot the SFP failing at lower g's (as a result of loss of power) 
and its implicatior\S on boll off. 

Page 33 

The last paragrilph refers. to a 'realistic' ani!lysis. I am not sure if a differeflt i!dje(.tive could be 
used to qualify the ilnatysis. Maybe it is. {the term 'realistic' is also used i n Page 60 (bottom 
paragraph) and Page 68 (top paragraph) in similar contexts.. 

H. Esmaili Group 1 . For PB, the power is ... 3500 since all o ther factors (pool ~ padty, etc.> refer to this pool 

H. Esmaili 

H. Esmaili 

Group 1 • 852 assemblies. requires both tx4 (for new1y discharged> ANO checkerboard dues to 
pool size limitition 

Group 3 • Thlsls only true for APlOOO, right? ABWR has an elevate<! pool, and ESB 
elcvatl?d pool for tt'mpora,y storage but the main pool looks like on the g,o 

H. Esmaili 1st para· I have seen burnups as much as 53 for the refe,ence plant 

H. Esmaili Full para. What is the source of 95%? 

Boiloff in a PWR is usually less severe than at a 8WR bee.au 

ventilate (pool is typically adjacent to truck. bay with rolt-ulJr'=i::::.ltr 
loading) and the spent fuel pool is often in its o 

Incorporated. Revise<! high value from SO to 53 GWd/MT\J. 

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 
Pool Study did not consider but are expected to increase the likelihood that 
deployment of mitigation measures is successful. Each plant has developed a 
plant-specific analysis and sttategies for roping with the effects of the beyond· 
design-basis natural events that may challenge its spent fuel pool coo1ing and 
makeup capabilities. For the purposes of this regulatory analysis, it was 
assumed that mitigation if successfully deptoyed decreased the condit1onal 
probability by a factor of 19 for all Initiating events as determined in the Spent 
Fuel Pool Study. 

Review/Concurrence 
Phase 

Priority 



No. Office 

13 RES 

14 RES 

1S RES 

16 RES 

17 RES 

Reetivcd 
Affe<ted 
Se<tion 

09/04/13 4.3.2.9 

09/04/13 General 

09/04/13 Methodology 

Regulatory Analysis, Rev. A Comment Resolution Matrix 

Name 

H. Esmaili 

Commet1t 

Revised text provided 

I have concerns with some of (he condusions we rea<:h, considering some o f the quantitative 

results indicate to me that expedited fuel movement is cost beneficial for potent ially many SFPs. 

A.I. Nosek Also, I am seeing some inconsistencies in the results from what I expected. I think I was able 

identi fy some of them {see comment 13), but I w asn't able to reproduce vour calcu~tions fro 
the information in the report. It would be helpful if you gave the release frequencr i~d 

conditional consequences) you used in the low, medium, and high estimates I S ups. 

I will 1ikely have d ifficulty defending the inputs from RES as used in t egu 

A.J. Nosek 

inputs for the .. base case" results are not meant to represent the fleet as 

case* is a point estimate calculatio.n, and a point estimate ca~: repr n e variations from 

site to site. furthermore, when variations of the fleet ar ~rd as is e in the fow and 

high estimates}, the regulatory analysis indicate that edl?ft, nt is cost beneficial 

f()( potentially many SFPs. A "monte carlo* selec.ti f inp or the regulatory analysis would 

be prudent. 

Disposition 

Incorporated sugges.ted reword ing as follows: The spent fuel pool release 

fractions used in this ree:ulatory anatysis is based on the results of the Spent F 
Pool Study for Group las well as previous spent fuel pool studies. Table 19 

shows a compa,lson o f the ,elease fractions between the Spent Fuel~~ 
arid previous studies th3t demonstrates that cesium release fractions e A 
generally fess in the Spent Fuel Pool Study when comparOO to previou ~ , 
and the timing of the release is generally longer. 

The range of ,efease fractions for this regulatory analysis i 

A base case calculation was perforrned along with sensitivi t ies for key variables. 

tn addition, a low estimate, base case, and high estimate c.alculation was 

performed. Af you correctly point out, It is unlikely that any one site will 

realistically only have high, low, or even base case parameterS. 

Section 6.2 found that the low-density alternative did not pass the safety goal 

screen. Although, the anatysis could have stopped with this finding, a regulatory 

analysis was performed to estimates the risk reduction and to quantify the 

su ort t e conclusion .. the NRC's assessment of costs and benefi~s and co~ts if low.denslty s~en~ ~uel ~I storage is implemented. Th~ 

e ad Id costs Involved with e>c edit in the movement of s ent analysis deter":med that the cost-Just~fi~d crrteri.i are not ~et whe.n evaluatmg 

09/04/13 Conclusions A.J. Nosek 
ted" . Specifically, when ~nsid:ring a more realisti: the averted accident consequences within SO miles of the site consistent with 

es}, the *base case" results show th.at moving fuel is cost beneficial for the regulatory framework. Sensitivity studies that extend the analyses to 

09/04/13 

consider even strongef earthquakes, higher l ikellhood of failures. conStderation 
of accident consequences beyond SO miles o f the site on more populous region, 

among others did identify cases where the benefit's outweighed the rosts and 

the Mt benefit was positive. However, even for these conservatively calrulated 

cases a cost-beneficial conclusion, al though necessary, Is not suffident to Ju$lifv 

abackfit. 

The f irst step is to ensure that the proposed regulatory act ion is a substantial 

._,,,"-"~""'red Vent RA. The recommendation in the filtered vents RA was to implement fil tered vents safety enhancement as compared to the Safety Goal Poticy Quantitative Health 

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 fuef is not warranted, even though quantitative results indicate that i t will be the d irect and indirect costs of implementation are j ustified in view o f th is 

cost juitifiable in some circvmstances .• It is not dear what the basis for this d ifference is. increased protection. 

Review/Concurrence 
Priority 

Phase 



No. Office 

18 RES 

19 RES 

20 RES 

21 RES 

RES 

23 RES 

24 RES 

Reetivcd 

09/04/13 

Affe<ted 

Se<tion 

Sc:ope 

09/04/13 Reporting 

09/04/13 NPV calcs 

09/04/13 NPVylcs 

09104113 
Consequences 

bevondSOmi 

09/04/13 

09/04/13 

ExeC\ltive 
Summary 

Exewtive 
Summary 

Name 

A.J. Nosek 

Regulatory Analysis, Rev. A Comment Resolution Matrix 

Commet1t Disposition 

The regulatory analysis should consider different fuel pattern.s as an additional attematlve. The 
SFPS study shows that a lx8 fuel pattern may significanlty more cost benefldal, although this Js This alternative was removed during a Tier 3 Expedited Spent Fuel Transfer EOO 
not considered. This l.s In contrast to OM8 Circular A-4 on how to conduct a cegulatory analysis, alignment meeting 
which states "You should choose ,easonable alternatives deserving careful consideration." 

I suggest reporting the release frequencies and conditional consequences that you used for the 
AJ. Nosek low, medium, and high estlmates, for atl S!=P groups. Currently, I cannot ,ep,oduce the lncotporated. See response to oomment S. 

cafculatlons 

Since these calculations are considerine future offsite coosequences, they should also consider 
e.xpected future population densities and an expected future value of life as to not undervalue 
future impacts. Both of these naturally go up, as it is the historical trend of the population to 

A.J. Nosek srow and the public willingness to pay to avoid more risks as wages increase. 

A.J. Nosek 

A.J. "1os,,k 

A.J. Nosek 

A.J. Nosek 

Alternatively, consider adding to section "4.5.10 Other Considerations"' as a qualitative 
consideration. 

consider not using a discount for health effects as the baseline. The act of monetizlng hea1th 
effects is appropriate i n order to compare the impact of health effects and costs. However, 
treating the value of life as If it is an investment with a rate of return does not make sense. 
Discounting the value of life is saY1ng that life in the past somehow less valuable than life today. 

I understand the guidance given in the Regulatory Analysis Handbook lik'ely states to discount 
benefi ts. Howeve,, 1n my opinion, for health effects, "no discounl" should be considered the 
baseline. The use of a distount for health effects-~pecially whM simultaneously not ctedibng 
future population growth 3nd expected future VSt- will undervalue future impacts. The 3mount va 
of years of life lost 1s not a conSideration he~ because an accident in the future would not affe<:t 
the average 3ge of the public. 

Altern3tlvely, consider adding to section "4.5.10 OUler Considerations» as a qualitative 

consideration. 

I disagree with using a distance troncation of SO miles for the regulato 
can s•snific.antly underestimate the total ofhlte c.omequence for lar 
estimated source terms in this report. I appreciate the regulatory ana 

The NRC has voluntarily complied with OMS Circular A-4, '"Regulatory 
Guidance," since 1981. Although the OMS section cited has to do with reponine 
the effects beyond the borders of the US and does not explicitly address the 
distance fra<n the site. You correctly identify that guidance for eval uating 
radiological and off site property damage effects withi n SO miles is stated in the 
Regulatory Analysis Handbook. A sensitivity analysis for effe<.ts beyond SO miles 

"(The scope of) your analysis should focus on bene 
residents of the United States. Where you choose to 
effects bevond the borders of the United Sta.~ .s, t e e e should be reported separately. The is included as a sensitivity study as information for the Commission. 

p 

quantify the likelihoods ot iecurity events. However, 
""on 4. Other Considerations .. to acknowledge it as a qualitative Security events are not considered in lhis regulatory analysis as diSQ.Jssed in the 

Id also help the Executive Summary, which by definition is supposed to Exewtive Summary. 

Review/Concurrence 
Phase 

Priority 



No. Office 

25 RES 

26 RES 

27 RES 

28 RES 

29 RES 

30 RES 

31 RES 

32 RES 

33 RES 

Reetivcd 

09/04/13 

09/04/13 

09/04/13 

09/04/13 

09/04/13 

09/04/13 

09/04/13 

09/04/13 

Affe<ted 

Se<tion 

Exewtive 
Summary 

p. 4 

Fig S 

Table 11 

T•ble 12 

4.3.2.3 

4.3.2.3 

Table 14 

09/04/13 T l2 & 4.S.4.2 

Regulatory Analysis, Rev. A Comment Resolution Matrix 

Name Commet1t 

page ix: I ruggest the foltowing edit (below) in the executive summary. The analyzed source 

terms given for this RA are all 8WR source terms, which do not consider full core o ffloads (that 

place significantly more short-l ived radionuclides In the pool) as commonly done for PWRs. That 

being said, I do not believe the statement is wrong, but we have not done the analysis to support 
the stat(>mMt as currently written. In addition, p,otectjve actions are not expected to have 

A.J. Nosek significant impact early fatalities. since ea fly fatalities are limited for other reasons. 

A.J. Nosek 

A.J. Nosek 

A.J. Nosek 

A.J. Nosek 

A.J. Nosek 

A.J. Nosek 

Suggested Edit: "Despite the fairl·y large releases for the spenl fuel pool accident progressions 
analyzed, the consequence analysis for all cases indicated no the Spent Fuel Poot Study indicates 
there is little poteotial for ofrsile early fata11ties from acule radiation effects because protectrve 
actions were modeled to be effective in limiting doses to the public." 

Alternatives 1 and 2 make It sound like thete arc two alternatives considered to th@ baseline, 
althoug.h alternative 11s actually the ba.se case. Pertlaps consider labeling one as the base case. 

p. 24 · Caption is the same as Figure 6. Do yov mean .. SWR"? 

p. 34 • Table 84 appears to be Inconsistent with this table; Table 84 llkely needs to be updated. 

p 34 • I calculate different uncovery frequencies. Using the seismic hatard.s and liner failures in 
the proceeding tables, I get 6.6 and 76 for group 1, and 3.3 and 34 for group 2. 

Medium estimate High esdmate 
Bin 3 4 Total 3 4 Total 
Seismic Hazard 1.70£·05 4.90E-06 5.60E•05 2.00E·05 
Uner Failure 0.11 1 1 

BWR Mk 1/11 Uncovery Frequency 1. 70E•06 4.90E·06 6.60E-06 5.60E•05 2.00E•05 7.60E·05 
Liner Failure 0.05 0.5 0.251 

All others Uncovery Frequency 8.50E•07 2.45E·06 3.30£·06 l .40E·05 2.00E-05 3.4 

Disposition 

Text change inco(porated. 

Comment incorporated. Text revised. 

The comment correctly Identifies that a sensitivity was not performed for 
mitigation. Text revised as fo.Hows: 

For the purposes of this regulatory analysis, it was assumed that mitigation If 
successfully deployed decreased the conditional probability by a factor of 19 for 
all initialing events as determined in the Spent Fuel Poof Study. Because of 

,s assumed, and I see no sensitivities that address miti ation. uncertai~ty and variability ~n designs an~ sttategies betw~n plants, l his . 
g assumption was only used an the evaluation of alternative 2 for low-densny 

le 22 & Page 66. Section 4.5.4.2: While Surry may represent an average 
op tion density within 50 miles, It produces the lowest consequences when the distance Is 

no~ tMncated. Please consider recognizing this somewhere In the report for the sensllJvity 
._.1 .._.._.,c,,,,~fatlons. This ,s likely because of the site's proximity to the ocean. 

spent fuel Pool srorage. 

see response to item S. Plan to revise table 13 to give release frequencies for 
low estimate. base case. and high estimate. 

Noted. Surry doe$ produce the lowest oon$equence when the distance is not 
truncated but the results, are within a factor of 2 of the highest total 
c:on$equence (at an assumed 88.4% releas.el which is within the range of 
uncenaintv. It is somewhat surprising 1hat the total oonsequence does. not 
reflect a greater delta. 

Review/Concurrence 
Phase 

Priority 



Regulatory Analysis, Rev. A Comment Resolution Matrix / ~ 

No. Office Reetivcd 
Affe<ted 

Name Commet1t Disposition Reviewe, n' ~~ Review/Concurrence 
Priority 

Se<tion Phase 

p. 43 - I suggest renaming the section to SFP Release fractions, as this section does not discuss 

~ 
_ ...... 

release magnitudes .. I also suggest keeping the section on pool inventory next to this section, as 
34 RES 09/04/13 4.3.2.9 A.J. Nosek these are the two major inputs in deriving the source terms for the RA. Comment incorporated. Section heading renamed. 

~ 
I coordinated the rest of my comments on this section with Ho$$ein. Please see his writeup. 

~ 

35 RES 09/04/13 4.3.2.10 A.J. Nosek p, 44 - Please delete the 1ast paragraph. This isn't correct. Comment incorporated. Paragraph deleted. I( /.ii "" -p. 47 . This Evacuation model was only used fol' releases less than 1 MCi, which I do nol believe 

-·•un=-~~-•~~~~-·~ IJ you used In the RA. Also, the next paragraph Is on M et d ata, not ''EmergMcy Response 

36 RES 09/04/13 4.3.2.13 A.J. Nosek 
Modeling". some of this information is rather detailed arid incomplete. Perhaps a better 

model discussion. Emergency response model, although s.ignifi as not 
strategy is. to reference the offsi te consequence anafysls done in the Spent fuel Pool Study, and 

distinguish what was done diffecentlv to expand the analysis to the fleet of Sf Ps. You may be 
modified from Peach Bottom's for any sensitivi ty studies. 

able to use the input I gave you on July 18th. 41,.. 

p. 79 - The last paragraph states '"None of the spent fuel pool groups achieve a positive net ~AA~oa=••••-"•""•~••-
37 RES 09/04/13 5.1.1 A.J. Nosek 

benefit using the current regulatory framework,'" Is the guidanc:e in the RA handbook considered 
Updating the RA Handbook would not nge th ~e unless the 

the "regulatory framework'"? Simp1y updating the RA handbook would make this statement not 
commission agr('es to policy changes. 

t rue. Consider saying more specific.ally "using the current RA handbook guidance". 
~ -~ .... 

Se<:tion 4.S.6 shows tile proj~~ent each alternative. The 

p. 8S The table ind icates that industcy implernentation o f exped1t('d fuel movement costs lt?ss at d ifference in costs be~~ im I :~!f. he two alternatives shows that 
38 RES 09/04/13 Table S6 A.J. Nosek there is a g'feater delta w · o · at 7% than 3%. That is because the 

7% than at 3%. Is this correct? 
costs incu7~a ~ ,ch~e the low·densitv storage configuration 
has a sreat impact ~ o~~ k storage costs incurred well into the future. 

pl OO The last paragraph of this section states ttiat th(' badtfit " would not tonstitute a substantial 

"~-"··-><=oo-,,-= increase in protect ion to public health o r safety or (he common defonse and soo.irity, and the 
ed i is re to,y anaJysis as discussed in the Exewtive Summary. 

39 RES 09/04/13 6.2 A.J. Nosek costs of this rule would not be justified in view of the increase in ptote<tion to safety and C, ry analysis does not impact condusions o f previouslv performed 
security". However, we d id not analyze the security benefit of the backflt, onlv the safety 

benefit ._ 
t:'ruri n ses that resulted in that conclusion. 

As it stands. I disagree that the current analysis supports the conclusions being made. In·~ 
y ...:.......,,,1 
~ment revisions were made to resolve discrepancies and issues as 

40 RES 09/04/13 General 8 . Wagner summary, the draft analysis is d iffiwlt to follow, some of the calculations seem in.~ anO 
mMted in this matrix. 

numerical results of the analysis do not suppon the regulatory conclusion. _ 
~ 

-~-""'"·---··"'""""~-...... ··~ account for variations among plants, white the "high estimate" does es he dsion Is 

made based on the results o f the base case. The analysis essentially ud at rther 

41 RES 09/04/13 Conclusions 8 . Wagner _ ..... ~.,-......... ~."-~ ., """"' See response to comment 15. 
plants. To truly demonstrate that the proposed alternative Is cost e ~~I, the analysis 
should use reasonably II mi ting values for each patamet . at al nts are bounded. 

Note that this is essentially what was do,w In the hi stlma ~ ~n resulted In the 

alternative being oost•beneficlal. 

....... ~.--~--·-·-·""'""'"' 42 RES 09/04/13 Results 8. Wagner 
results are incorrect. Further, not en ti inf n is provided in the report to reproduce the 

See responses to specific comments below. 
results. The results need a thoroug view oi ables summariting intermediarv result$ 

should be provided. Some sp~u s are pr ided in commenu below. 

• Much languago ,s taken~~ t ~ • SFPS which doesn't make senso in the current 
The term ·this. su.u:tv" is used four t imes in this regulatorv analysis. In each case 

43 RES 09/04/13 General a. Wagner {p.p. viii, 34 (tw ice), and 45). the precedintt sentence identified and referenced 
context. The phras~is·~y" ' fte sed to describe the SFPS. 

theSFPS. 

44 RES 09/04/13 General a. Wagner 
• M any of the rt!: in th" -..a;.-(1 much more technical j ustification. Some specific 
suggestions ar Qvi~ omments below. 

See responses. to specific comments, befow. 

~~: silent on tllecost·benefit analysis which constitutes essentially the 

45 RES 09/04/13 
Exerutive 

e. Wagner 
ose o f an executive summary is to summarize the contents of the 

Noted. 
Summary de several paragraphs on the results o f the cost -benefit, including 

. 

* 
£'"""-··-~·-~---·~··-·--··""~ less fuel (e.g. 10 year cooled and older> or alternative loading patterns (e.g. l x8). NRC 

on perfo,mlog regulatory analyses, documented fn NUR.EG/8R~OOS8, states ..,.he list of A management d ecision was m ade to delt?te othet alternatives being considered 

46 RES 09/04/13 Alternatives es should be reasonably comptehensJve to ensure that the range of all potentlally so that the regulatoty analysis would focus solely on the expedited spent fuel 

e and ptactlcal approaches to the problem are consider~.» Thl.s Is a significant transfer altematlve. 

C omission, especially considering the recommendation to consJder a lx8 pattern in the SFPS 

'Ii 

, __ 
regulatory analysis. 

Exoru~ ~agner 

• Executive summary paragraph 4: Some risk information is discussed . Determining the relative 

47 RES 09/04/13 
Summa 

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 Comment Resolution Matrix / / 
No. Office Reetivcd 

Affe<ted 
Name Commet1t Disposition Reviewe,n~ ~~ Review/Concurrence 

Priority 
Se<tion Phase 

• Executive summary paragraph 6: The study assumes that mitigation is successful fo r low 

. ?f 
~ ...... 

density cases and vnS\.lccess-ful for high density tases. 

Executive 
o The ba.sis fOf this assumption is unclear. There isn't any obvious reason densitv would affect 

This as.sumption provides the largest delta benefit between the two altemativ~ 48 RES 09/04/13 
Summary 

8 . Wagner mrtigation likelihood. I suggest assuming mitigation foilils for both high and low density. 

o Regardless of whether this aswmption is <:hanged, it should be removed from the executive 

~ summary. It's one o f many aswmption$, and has a relatively small effect. It's unclear w hy it 

should be highlighted in the executive summary. 

• Table 12 '"'Frequency of Spent Fuel Pool Uncovery for Sei-smic Events" hcJs incorrect values for - ,. ii' 
49 RES 09/04/13 Table 12 8. Wagner 

the row "'this regulatory analysis." 
Incorpo rated. see response to commerit 3. JP' Yi . .._ 

• Table 13 "Fraction o f Severe Seismic Events that Result in a Pan:ial Spent Fuel Pool Oraindown 

lncol'l)or.>ted. Tobie 12 w., renamed to "Fraction of Sever~ ~ t that Preventing Natural Ciroolation Cooling o f the Spent Fuel": the title is misleading. The values 

so RES 09/04/13 Table 13 8 . Wagner presented in the table are the fract ion of t ime the fuel is not air coolable due to either excessive R .. ult in a Partial Spent Fuel Pool Oraindown P~ orculation 
heat or a partial draindown. The table should be renamed and the phenomena more adequately CoolingoftheSpentFuel." r , 
e)(plained in the teitt. 

51 RES 09/04/13 Table 14 8. Wagne-r 
• Table 14 .. Release Frequencies for Spent Fuel Pool lnitiatorsN: Some o f the vatues in this table 

Incorporated. See response to ~ eV" ..» 
are incorrect. 

52 RES 09/04/13 Table 14 8 . Wagner 
• A table summarizi ng the release frequencies used should be provided. An example is given 

1ncorpoa1ted. See resp~nse~ A ~ 
below in Table 1. 

• Table 21 "'Estimated Cumulative Cesium Inventory Release Fraction Given a Spent Fuel Pool ~ J S3 RES 09/04/13 Table 21 8 . Wagner 
Fire" is an example of wtiere significantly more technical justification should be provided in the 

Need input( ~ text. RES provided these values based on SFPS results and their judgment. Though the values are 

somewhat arbitrary, there was reasoning behind them that could be conveyed. 

• Table 22 "Population Density within a SO M ale Radius o f U.S. Nuclear Power Plant Sites" lists ~· R ~ ,¥sis Inputs Summary, identifies that the median (the 
S4 RES 09/04/13 Table 22 a.Wagner high, mean, median and low estimates. Ir's unclear in this table whidl are used in the low, best ~~ ,:wo low estimates) was used in the low esumate, the mean was 

and high c.ases. ~ ed ' he
1 

se c:ase,and the high estimate was used in the h igh estimate. 
A 

~ulatory analysis, the Transnuclear TN·68 dry casks are selected as 

-~="'~-"""'-"•'"''="•-•••"~'"~ esentative DSCs for the 8WR 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 i ease ~ ; Holtec Hi~Storm FW DSC is modeled a.s representative OSCs for the PWR 

55 RES 09/04/13 4,3.3.2 8. Wagner raises the obvious question of why a more reasonable alternative wasn'~d. pent fuel. 8ased O(I Table S, the maximum cap,adty based O(I decay heat is 

example, wlth 7,year cooled fuel these costs would be slgnlflcantly lowe ij th ~6 reduced by apptoxJmatcly 16%. If addit ional spent fuel ls allowed to remain 1n 

be similar. The assumptions c!ea~y don't maximize the benefits rela~t~ the pool, then an analysis to determine what the loading configuration would be 

and its Impact on the accident prog,es.slon and consequence analysis. 

Olscountrates , • 5ectlon0.3.3.l of the SFPSstat~~:I~ have As discussed in section 4.4.1, a low discount rate vafue of 2 .0 percent Is included, 

S6 RES 09/04/13 4.3.1.3 8 . Wagner 
provided the undiscounted values for the costs and bene for f atlon rposes, but have which represent the lower bound for the certalnty,equivalency rate in 100 years 

not provtded them as a sensitivity analysis." Why are s ~ lu~ t ,eporte<I in the using the random walk model approach to address the concern that lntetest 

current analysis? rates are highly uncertain over t ime. This 

• section 4.4.S •sensibvity to a Uniform Fuel Pan~ Outage•: Suggest referencu,g 
57 RES 09/04/13 4.4.5 e. Wagner where the ,erults of this sensit ivity are repotted. Th is similar {redundant?} to Section The sensitivi ty results are ,epotted in section 45.1.5. 

4.5.1.S ~ 

• section 4.S.!.S ·sensitivity t~~uring an Outage•: It's not clear where 
Tabte 3S provid es a comparison of the effect on the public health (accident) 

58 RES 09/04/13 4.S.!.S 8 . Wagner 
attribute if a plant operator initially places d ischarged spent fuet in a uniform 

these numbers come froj .~ ' pattern and achieves the lx4 pattern by the end of OCP 2 (i.e ., w ithin 2S days) 

versus placing the fuel d irectly into the lx4 Pittem --.. ·~~:~-,.;,,.,,-,~-'""'-
the reported n ers: - her t 4.3 person-rem per year, I calculate more like 77. Further, 

59 RES 09/04/13 4.S.1 8 . Wagner the reported nu eem to contradict those in the SFPS. This anatvsis uses a release ""3x Noted. 

large'l.f"lease cy-! Ox larger and only calculate, an averted dose-3x larger. The 
ca2 1 ,on of . se va should be verif ied and should be more apparent in the text . 

60 RES 09/04/13 '1.S.1 8. Wagner __ 
'i"'JSe~ l "Public Health (Accident)": The section says that a population density o f 34S is 

used i inconsistent with Table 22 and Table 84. 
comment incorporated. M ade conforming change to section 4 .S.l. 

8. W~ 

,.. 5:'n 4.5:Y.'1 "Population Demographic Sensitivity": Notclcar what this S<>ctlon is doing or 
This section shows the impact of varying a singte variable w ithin the base case. 

61 RES 09/04/13 4.S.U v the numbers are coming ftom. Isn't this effect already lncluded in the difference betw~n 
In this case, it is population demography. .. , e case and Mgh estimate ? 

L:)~~ ., Comment incorporated. The text was revised as follows: 

C • section 4.S.1.2 "Public Health {Attident) Consequences Beyond SO MIies Sensitivity": The first 
Because a spent fuel pool fire could result in impacts to public health that 

62 RES 09/04/13 ·/ ~~ sentence shoutd be changed to "Because a spent fuel pool fire under cettain scenarios and 
extend beyond SO miles, this case evaluates the sensitivity of averted public 

environment.al conditions could is expected to result in impacts to public health that extend 

beyond SO miles ... " to more accurately represent the likely scope of SFP accidents. 
health ex.posures e><tendin.g beyond SO m ites from the site, using the base case 

assumptions and the standard $2000 per person-rem conversion factor. 

/ 
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Regulatory Analysis, Rev. A Comment Resolution Matrix 

Name Commet1t Disposition 

8. Wagner 
~ Sectio.n 4.S.1.4 "Seismic Initiator Frequency ~ssum~tions Sensitivity"': lsn:t this already included This section shows the Impact of varying a single variable within the base case. 
in the d rfference between the base case and high estimate? The numbers. in the table seem to In this case, i t is scis.mlc initiator frequency. 
conflict with previous tables. 

8 . Wagner • Table 44 .. Sensitivity .l.oading Pattern of Discharged Fuel": Not clear what numbers were used In this case. the uniform high-density fuel pattern consequences replace clh 
to generate this table. lx4 h1gh•densJty fuel pattern consequences_ 

8. Wagner 

8 . Wagner 
• Tabfe 47 "Summary of Totals for Alternatives": Table should indude low and high estlmat~ 

sJnce plant varfatlon and uncectaintles are not contained within the base case. 

• section 5.1.4 "Sensitivity Analys.if": " In this section, a tow and high estimate ,s provided which 

combines the range of expected spent fuel pool attributes with conservative assumptions lo 

model the tan.ge of pool accidents postulated." It's not dear what is being calculated in the low, 

8. Wagner base and high estimates. If the range of expected attributes are induded as described 

throughout the text, the high estimate should be larger than the base case by at least the ratio of 

the release frequeflc:ies. Lookine at the results, this is not usually the case, implying a mlsuakt> 

seems to have been made somewhere. 

Noted. 

8 . Wagner 
• Section 6.l "Regulatory Analysis": Most of the j ustific.ation in this section shoufd be included in Noted. 
the execvrive summary 

• The regutatory analysis guidelines should be updated to not recommend truncating results 

8 . Wagner beyond SO miles. For SFP releases, in many cases the majority of the consequences are beyond 

SO miles and a 50 mile truncation i,; inconsistent with the agency's use of LNT. 

The logic for the decision Is not clearly presente?<I. 

1. If the basis for no action Is that there Is no substantial lncrea.se tn public health or safety 

K. Compton because of the: large: margin to the safety goals in the oo action alternative, then th.at coul 

much more clearly stated. Ill this case. the ques.tion o f cost•bencfidallty Is moot. 

!(Compton 

orrec ~ asis for no action is there is not a substantial increase in public 

or s ty for implementing alternative 2. low-<lensity spent fuel pool 

With respect to the consequeoce analysJs, those arc the two critical inputs. 

See the response to comments 12 and 31. Cted1t for m itigation was only 

considered for the low-der,sity storage alternate 2 to maxi mize the benefit as 

compared to alternative 1. Section 4.5.10.3 addresses mitigation quahtatively 

by discussing the additional Instrumentation, miti8ation e-quipment, and 

09/04/13 Mit igation K. Compton · e. However, it does not appear that any strategies requited under Orders EA-12-049 and EA-12-051. This additional 

equipment., sttategies, and features provided by OrderS EA-12-049 and EA 12 
OS1, provide additional accident mitigation capability and would further 

uld well be that the assumption o f no successful enhance the likelihood of successful mitigation, thereby further reducing the 

value for the conditional probability of ,el ease used In this regulalocy anatysis. 

09/04/13 OPO 
Noted The computation of offs1te property damage is assumed to be 

timates. Including these indire-c.t tertiary eHects may i mpact the benef it of averted 
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74 RES 09/04/13 

75 09/04/13 

76 RES 09/04/13 

77 RES 09/04/13 

78 RES 09/04/13 

79 RES 09/04/13 

80 RES 09/04/13 

81 RES 09/04/ 13 

Affe<ted 

Se<tion 

SOmites 

4.6.10.l 

p.47 

p. 76 

p.2 

p. 12 

p.43 

Name 

!(Compton 

Regulatory Analysis, Rev. A Comment Resolution Matrix 

Commet1t 

llie basis for the use of SO m iles as the base case is not explai ned except by reference to the 

guidance in NUREG/ BR-0184. However, that guidance appears to be spOOfic to power ,eactors. 
On p. 56 of the reg analysis, i t implies that the Sf PS model may be the reason for results 
extending beyond SO miles ("The Spent f uel Pool Study u ses a plume release model that predicts 

stow deposi t ion of aerosols. This res.ults in public heal th consequences thal extend beyond 50 

Disposition 

miles from the postulated accident Stte."}. The reason f0< effects b~ond SO m iles is the large The plume model (including the met data} provides the transport me 
magnitude of Cs release, not the plume model. Even for Power reactors, it is acknowledged on p. d eposi ting radioactive cesium. 

5·40 of NUREG/BR-0184 that ''A study is also performed comparing the effect of modeling o ffsile 
damage to radii of so and 500 miles. It indic:ates that the choice of radius is significant only for 

the SSTI accident category, the di fferences being qui le pronounced.• . Similar observations c.an 

be made by e.xaminatio n of the NUREG-1150 analyses fot the Zion plant {NUREG/C.R·4S51, Vol 7, 

Rev 1, Part 1, Fig. D.l ·S} 

Thete are assertlons of uncertainties on consequence modeling that do not appea, well 

K. Compton s.uppocted and/o< that would challcoge the conclusions made regard ing whcthe, the benefits 
outweigh the costs. Note that the asse,tlon of uncertainty does not necessarily lmpty that a 

conservative treatment was used. 

P. 47: "'These mea.sures are subject to large uncertainties, as it is difficult to model the impact of 

disruptions to many d ifferent aspects of local economies, the loss o f infrastructure on the general 

IC Compton U.S. economy, or the details of how long. term protective actions would be performed ."'. If the Noted. 

uncertainties are large, the lmpact of these uncertainties on the conclusion (that costs outweigh 

benefits) should be more clearly addressed 

P. 76: "There are also signif icant uncertainties in the calculation of evenl consequences in terms 

of the dispersion and disposition of radioactive material into the si te environs. This is due in part 

to significant uncertainties regarding the degree to which topographical features and o ther 

t<. Compton phenomena are modeled at d istances away from the evaluated site." : This does not appear 

consistent w ith NUREG/CR·6853 {comparison to ADAPT/LOOI showed good agreement out 

ote h ( ach Bottom met data and topographical features were used fof all 

t ivity es evc1luated? Is that tepresentative for clll si tes. In the study cited 

K. Compton 

...,...1,,1111Fre-1111><)',d agreement beyond 100 miles? 

contentions regard ing the effects of local meteorological variations (i.e .• seabreez 

was dismissed by the ASlB 

Nin response to these recent events, the staf f has determined that i t 

Comment incorporated. Text revised to: 

In response to these recent events, the staff has determmed that i t should 

on, confirm that high density spent fuel pool configurations continue to provide 

for of spent fuel to adequate protection, and assess whethet any safety benefits (or d etriments) 

e broad would ocrur from expedited transfer of spent fuel to d ry cask storage as 

desc,tbed In a memorandum to the commission, NUpdated Schedule And Plans 

For Japan Lessons~Learned Tier 3 Issue On Up.edited Transfer of Spent Fuel," 

(R•I. 77}. 

Comment incorporated. Text revised to: 

I( Compton This does not seem right. Away·from·reactor pools are used to provide interim spent fuel storage. 

Typically, they are d ivided into pools at the reactot site and pools away ftom the 

reactor si te or o tfsite although this d istinctioo is not important to this analysis. 

K.Compton 

clari fication 

ly, the release fractions a,e generally less. With a fa,ger inventory, o ne 

fraction but a comparable release magnitude 

: NOthe settings and models necessaty for a MACCS2 calrulation (e.g., food chair, model) 

The f irst paragraph of section 4 .3.2.9 states: The spent fuel pool release 

fractions used in this regulatory anatysis is based on the resul ts o f the Spent Fuel 

Pool Study for Group las well as previous spent fuel pool studies. Table 19 

shows a comparison o f the release fractions between the Spent Fuel Poot Study 

arid previous studies that demonstrates that cesium release fractions are 

generally fess in the Spent Fuel Pool Study when co mpared to previous studies, 

and the timing of the release is generally longer. 

r, ken from the NUREG-llSO (Ref. 46) St\ldy MACCS2 input file prepared for the Surry 

Pow Station. 'fhe input file is documented In Appendix C to the MACCS2 code manual (Ref. 67) Noted. 
referred to there as Sample Problem-A.N: I would nol refer to Surry o r Sample Problem A. 

e settings were based o n the site specific review conducted for SOARCA and documented in 

NUREG·193S, NUREG/ C:R-7110,and the forthcoming best practices NUREG 
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p. 44 

p. 47 

p. 48 
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p. 80 

Regulatory Analysis, Rev. A Comment Resolution Matrix 

Name Commet1t Disposition 

• P. 44: 1"wo import~mt parameters and variables required to model a spent fuel po~ site are lt This regulatory analysis modeled the demographics and economic d<1ta of 4 
K. Compton the population den$tty and distribution and 2} the site meteorology'': The impact of nuclear power ptant sites. No variation from the Peach Bottom meteorologi~I 

K.Compton 

meteorological variations across sites doe.snot appeilr to be discussed in the report data was conducted. 

• P. 47:" This response model assumed that a seismic event would not Significantly affect ~ 

emergency response. This isbasedonanassessment inNUREG-193S(Ref.S4}ofthesamesite ed $ 
36

. h. h Th. E . d 
1 

.A/""' -. 
and seismic event that assumed the damage to focal infrastructure is limited to 12 bfidges, partly ~ot 1 · ee ~m:ent 

1
; w ~~ hst~tes: b'\ vawat,on ~~ e hw~ V us 

due to the few large structures in the area .. : Similar to l he comme.nt on meteorology, bear in or re eases ess t an 1 M • w ic 1 0 not e ,eve you use rn t e A. 

mind that this observation is highly site specific but the results are used on a fleetwide basis •-.. ~~, • ....,t,.. 

• P. 48: "Although using a single plant's emergency response modeling and consequence 
analyses introduce unc.ertainty especially for estimating consequences for distances far from the 
s.ite, the expected ,esuhs are expected to be relatively insensitive near the site. Therefore, the 

K. Compton resulting quantitative health objectives used in compatisons to the CommiS:Sion's safety Goals 
represent risk to the average individual within 1 mite and 10 miles of the plant, and should be 
relatively insensmve to this modeling.": This statement needs to be checked, something does not 
sound right. EP should not affect consequences at far distances; however, il can significanUy 
affect dose-in consequences such as ear1y fatalities 

• P. 55: "Because Cs-137 releases are fons·lived, subsequent damages oc:wr over many years.": It 

K. Compton is undear what the half life of the radionudides has to do with the discount rate, as we do not 
apply discount rates after the a(.(ident, only when rolling up annualized costs for the remaining 
reactor life. 

• P. 80: "'Therefore, the use of alternate dose response models would significantly reduce the 
K. Compton quantified latent cancer fatalities by at least an order of magnitude." : LCF r'iSk, not latent 

fatalitJes. we do not quantify total latent fatalities in the SFPS, only collective dose 
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Lombard Mark; Barto Andrew; Gendelman Adam; Campbell. Tison; Mizuno. Geary; Esmaili Hossein; Gibson. 
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J une 19 Chairman Briefing on Spent Fuel Pool Study & Regulatory Analysis 

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

ChairmanBrfAgenda<G-J 9-J 3}.docx 
ChairmanBrief-1 pager<6-J 9-13} docx 
Schedules(Tier3-WC-SFPS(rev6-12-13)}.pptx 

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

Please let me know if I 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 of the spent fuel pool study were used in the regulatory a, 

(including alternatives considered, seismic event modeling and frequ( nc c 

analysis results, mitigation model, and limitations of the regulatory all si 

o Use of low, best, and high estimates for the regulatory analysis ~ including release 

frequency, occupational worker exposure (accident), long-t rm Br ability criteria, and 

contamination impacts/costs). 

o Overview of sensitivity studies included in the spen u . 

(including person-rem conversion factor, replac~~ gy costs, consequences 

beyond 50 miles, and variation of conditional r61:ea requencies) 

o Other considerations in the regulatory anr.is · ~ tJing modeling uncertainties, cask 

handling risk, mitigation strategies, and t ,1 (t°ve factors including defense in depth) 

o Regulatory analysis resu lts 

Reference Plant Backfit Analysi 

Tier 3 plan: 

e insights from this study will inform a broader regulatory analysis of 

Is at all U.S. operating nuclear reactors 

~ edule to support the agency's ongoing waste confidence efforts 

*Not:j1at t taff does not plan to specifically discuss aspects of dry cask storage during this 

bri~ in a is open to briefing the Chairman on those aspects in the future if requested. NMSS 

ii tt c:i>the briefing to help answer any specific questions that Chairman could have on the 

pe 1ions/doses/costs of dry cask storage for Peach Bottom that are reported in the regulatory 
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Spent Fuel Pool Study and Regulatory Analysis Results 
June 2013 

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 pool 
resulting from the selected severe seismic event analyzed in this study is on the ord r 
one time in 1 O million years or lower. 

In the unlikely situation that a leak occurs, this study shows that for the scenano n~ent 
fuel pool studied, spent fuel is only susceptible to a radiological release wi hi~ e months 
after the fuel is moved from the reactor into the spent fuel pool. After th r e · e spent 
fuel is coolable by air. 

For the hypothetical releases studied, no early fatalities attributWJle ac e radiation 
exposure were predicted and individual latent cancer fatality ritsi re p ejected to be low . 

The study results demonstrated that in a high-den ·itl oaaing configuration, a more 
favorable fuel pattern or successful mitigatio~ n a ~ revented or reduced the size of 
potential releases. ~/ I 
Low-density loading reduced the size of p tiat'releases but did not affect the likelihood of 
a release. 

• The beneficial effects in the re Gli o o fsite consequences between a high-density 
loading scenario and a low-t n ~cling scenario are primarily associated with the 
reduction in the potential ~x of land contamination and associated protective actions. 

• The regulatory analysis ,on of the study documents a comparison between the safety of 
high-density fue!j<>ol, ora e relative to low density fuel pool storage using the initiating 
frequency and ca;e ' nces from the study as an indicator of any changes in our 
understand·. g-o a~ storage of spent fuel. 

• The ap ltca · , this study's results to the NRC's regulatory analysis guidelines indicates 
that req · g the low-density spent fuel pool storage alternative is not justified for the 
r :ere e lant given the analysis assumptions. 

· k due to beyond design basis accidents in the spent fuel pool analyzed in this study is 
ficiently low that the added costs involved with expediting the movement of spent fuel 

-.1._,,J,Um 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. 

• 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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Attachments: 

Gende!man. Adam; Safford. Carrie: Demoss. Gary; Wagner. Brian 
RE: Alignment Meeting for Upcoming Chairman Briefing on SFPS/RA 

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

ChairmanBrITopicsC6-1 9-13).docx 

Hello all , please see the attached proposed agenda for the Chairman briefing o , 
19. Please let me know if you have any comments or suggestions by COB to a 
are planning to provide to Jennifer Uhle fo r alignment with the Chairman's 

Thanks, 

Kevin 

From: Witt, Kevin 
Sent: Monday, June 10, 2013 4:24 PM 
To: Witt, Kevin; Taylor, Robert; Skeen, David; McGinty, Ti~ Da . k; Casto, Greg; Reckley, William; 
Kokaj ko, Lawrence; Bahadur, Sher; Helton, Shana; Schofer, ~r ; ibson, Kathy; Lombard, Mark; Coe, 
Doug; Craig, J ocelyn; Merzke, Daniel; Bielecki, Jessie 
Cc: Haney, Catherine; Hsia, Anthony; Moore, Scott; mbo n, Andy; Gendelman, Adam; Safford, Carrie; 
Demoss, Gary; Wagner, Brian 
Subject: RE: Alignment Meeting for Upcoming Cha, an Briefing on SFPS/RA 

Hello all , thank you for supportin 
have noted the decisions/actio 1 

· , ment meeting. As a result of the meeting I 
s follows: 

Attendance for the 
Schafer, RES (1 - , 

ting : Jennifer Uhle, Rob Taylor/Dave Skeen, Fred 
( -2) 

~ ,w1·. t) will propose a detailed list of discussion topics for the briefing 
1 and subsequently distribute to the group for review and 

D S (T. McGinty) will forward the proposed discussion items to Jennifer 
discussion with the Chairmans office by 5pm June 11 

NRR/JLD (K. Witt) will work with NRR/DPR (F. Schafer) to prepare a one-page 
".,:;~::rvutline 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, Carri~ 
Demoss, Gary; Wagner, Brian 
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: 09-84 

**Update - see attached POP 

<< File: POP-ChmnSpentFue1Brf-MgmtMtg(6-10-13).docx >> 

Hello all, the purpose of this meeting is to align on the Chair ,, 
for 1045 1145 on June 13 TBD. 

The Chairmans requested briefing topics are as follOW;§.a 

-Brief summary of the overall findings in the SF 

-Regulatory analysis for perspective (How ai,ii tenas to use the results of the study) 

-There's a possibility the discussion will r 1nRfctualitative risk comparisons 

may have involvement with this briefing. 

~apan Lessons Learned Project Directorate 

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. ~A 

Regulatory Analysis - Discussion of the regulatory analysis contained in the study to inf·n,i;~ ­
whether low density loading should be required at the reference plant, and how t~ 

regulatory analysis considers cost estimates of potential protective measures alQ wit 

other parameters in a cost-benefit analysis. Note that the staff does not plan p--e ifically 

discuss aspects of dry cask storage during this briefing and is open to b ef rn Chairman 

on those aspects in the future if requested. 

o Discussion of regulatory analysis process (including consid~ o of adequate 

protection, substantial increase in safety screening criteria,v CBS f>enefit analysis) 

o How the results of the spent fuel pool study were used · e ~ atory analysis 

(including alternatives considered, seismic event m de· -~g ~ d frequency, consequence 

analysis results, mitigation model, and limitation Fg'ulatory analysis) 

o Use of low, best, and high estimates for the re 

frequency, occupational worker exposure (a§: · ent, and long-term habitability criteria) 

o Overview of sensitivity studies included f e §pent fuel pool study regulatory analysis 

(including person-rem conversion facto ep" ement energy costs, and consequences 

beyond 50 miles) 

o Other considerations in the r 

handling risk, and mitigatio . 

o Regulatory analysis rest tt --... ~--~ 
y nalysis (including modeling uncertainties, cask 

es) 

o Results of the backfit a lysi contained in the spent fuel pool study according to the 

9(a)(3) 

Discussion o ~e · Ian to use the insights from this study to inform a broader regulatory 

analysis of ,spj nt fuel pools at all U.S. operating nuclear reactors while considering the 

sched 1f t , u:pp1,rt the agency's ongoing waste confidence efforts. 



From: 
To: 

Uhle leooifer 
McGiolY Jim 

Cc: Reckley William; Casto Greg; Schofer Fred; Taylor. Robert; Skeen David; Kokajko. Lawrence; Bahadur Sher; 
Helton Shana; Gibson Kathy; Coe Doug: Lombard Mark: Hsia Anthony: Imboden Andy: Bielecki. !essica; 
Merzke. Daniel; Witt. Kevin; Leeds. Eric; Dorman. Dan 

Subject: 
Date: 

RE: Proposed Agenda for Upcoming Chairman Briefing on SFPS/RA 
Wednesday.June 12, 2013 4:1 0:58 PM 

Attachments: ChajrmanBrfTopics<6-J 9-J 3l docx 

Based on a discussion with OGC, I modified the agenda topics slightly. OGC does not want us to mix the r o 

analysis inputs (ie, what was considered), process and purpose with the backfit process. Is this okay? 

-----Original Message----­
From: McGinty, Tim 
Sent: Tuesday, June 11, 2013 6:51 PM 
To: Uhle, Jennifer 
Cc: Reckley, William; Casto, Greg; Schofer, Fred; Taylor, Robert; Skeen, David; Ko a'ko, a 
Sher; Helton, Shana; Gibson, Kathy; Coe, Doug; Lombard, Mark; Hsia, Anthony; 
Bielecki, Jessica; Merzke, Daniel; Witt, Kevin; Leeds, Eric; Dorman, Dan 
Subject: RE: Proposed Agenda for Upcoming Chairman Briefing on SFPS 

Thanks, to Kevin and our Agency colleagues on CC fo 

-----Original Message----­
From: Witt, Kevin 
Sent: Tuesday, June 11, 2013 5:26 PM 
To: McGincy, Tim 

ng the Agenda and participating with us. Tim 

Cc: Reckley, William; Casto, G~~ fer ed; Taylor, Robert; Skeen, David; Kokajko, Lawrence; Bahadur, 
Sher; Helton, Shana; Gibson, K~J· oe, oug; Lombard, Mark; Hsia, Anthony; Imboden, Andy; Safford, Carrie; 
Bielecki, Jessica; Merzke, Danie 

ed proposed agenda for the upcoming Chairman briefing on June 19 to discuss the 
he regulatory analysis. I have received feedback from all of our stakeholders that they 

genda (with incorporated edits). Please let me know ifl can provide any additional 



Proposed Briefing Agenda for the Chairman 
June 19, 201 3, 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 considere 

OGC wants us to make sure we talk about reg analysis here, not backfit. 

o How the results of the spent fuel pool study were used in the regulatory a 

(including alternatives considered, seismic event modeling and freq~ nc i c 
analysis results, mitigation model, and limitations of the regulatory an. s"¢1) 

o Use of low, best, and high estimates for the regulatory analysis ~ including release 

frequency, occupational worker exposure (accident), and lo g- :m nabitability criteria) 

o Overview of sensitivity studies included in the spent fuel::j)'o st y regulatory analysis 
(including person-rem conversion factor, replacem t e A g costs, consequences 

beyond 50 miles, and variation of conditional rel ase uencies) 

o Other considerations in the regulatory analysis (•n 

handling risk, and mitigation strategies) 

o Regulatory analysis results 

Results of the backfit analysis contained in 

in 10 CFR 50.109(a)(3). and how it is different from a regulatory 

analysis. 

Tier 3 plan: 

o Discussion of how t e ia lits from this study will inform a broader regulatory analysis of 

the spent fuel pools II U.S. operating nuclear reactors while 

ule to support the agency's ongoing waste confidence efforts. 

*Note that thj taff ar~ s not plan to specifically discuss aspects of dry cask storage during this 

briefing a ct"fs n~ briefing the Chairman on those aspects in the future if requested. 



From: Witt. Kevin 
To: Uhle fenn jfer; Schofer Fred: Esmaili Hossein; Lombard Mark: Campbell I ison: Lubinski IPbo: .K.oka.ili2. 

Lawrence; Skeen David; Reckley William; Gibson. Kathy; McGinty Tim; Casto. Greg; Taylor Robert 
Subject: RE: Spent Fuel Alignment Meeting 

Date: Monday. J une 17, 2013 11 :20:09 AM 
Attachments: CbairmanBrieU oa-2erC.6-1..9=J_3J~docx 

ChairmanBrCTopksi6-J 9-13),_d_oQ, 

Conference Line: 1-877-951-5843 

Passcode: (b)(5),(b)(6) 

Thanks, 

Kevin 

-----Original Appointment----­
From: Taylor, Robert On Behalf Of Uhle, Jennifer 
Sent: Monday, J une 17, 2013 11 :02 AM 
To: Schofer, Fred; Esmaili, Hossein; Lombard, Mq;.rk; 
Lawrence; Witt, Kevin; Skeen, David; Reckley, Wint 
Subject: FW: Spent Fuel Alignment Meeting 
When: Monday, J une 17, 2013 3:30 PM-4'­
Where: NRR-OWFN-13020-15p 

All , 

p ell, Tison; Lubinski, John; Kokajko, 
~itison, Kathy; McGinty, Tim; Casto, Greg 

T-05:00) Eastern Time (US & Canada). 

This meeting is b lng h~ uled at Jennifer Uhle's request to align in preparation for 
Wednesday's - l'l 1.[ a1roriefing on the regulatory analysis for the spent fuel pool 
study. 

attendees are those scheduled to be present at the Chairman briefing: 
e ylor, Schafer, Esmaili, Lombard (or designee), and Campbell (if OGC 

dance 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 
When: Monday, J une 17, 2013 3:30 PM-4:00 PM (GMT-05:00) Eastern Time {US & 
Where: NRR-OWFN-13020-1 Sp 



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 Discussion of regulatory analysis process (including consideration of ader ate 
protection, substantial increase in safety screening criteria, and cost/beneij i8'hJlysis) 

o How the results of the spent fuel pool study were used in the regulat alys-fs 
(including alternatives considered, seismic event modeling and freq C'Y,. onsequence 

analysis results, mitigation model, and limitations of the regul to ~ 11,ysis) 

o Use of low, best, and high estimates for the regulatory anal si oclel (including release 

frequency, occupational worker exposure (accident), I ~t--"-,-~•J•~ 

contamination impacts/costs). 

o Overview of sensitivity studies included in the ~~f 

(including person-rem conversion factor, replac~ energy costs, consequences 

beyond 50 miles, and variation of conditi~ r a frequencies) 

o Other considerations in the regulatory a, _}I -~ (including modeling uncertainties, cask 

handling risk, mitigation strategies, an~ lltative factors including defense in depth) 

o Regulatory analysis results 

Results of the backfit analysis c he spent fuel pool study according to the criteria 
in 10 CFR 50.109(a)(3) 

Tier 3 plan: 

o Discussion of how th nsights from this study will inform a broader regulatory analysis of 

the spent fu ~ at all U.S. operating nuclear reactors while 

hedule to support the agency's ongoing waste confidence efforts . 

. e · -- es not plan to specifically discuss aspects of dry cask storage during this 

briefi.,.an open to briefing the Chairman on those aspects in the future if requested. NMSS 

will~ e riefing to help answer any specific questions that Chairman could have on the 
- · ~ · ns/doses/costs of dry cask storage for Peach Bottom that are reported in the regulatory 



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 poo 
resulting from the selected severe seismic event analyzed in this study is on the ord r m~~~ 
one time in 10 million years or lower. 

• For the hypothetical releases studied, no early fatalities attributable to acuter: ICfif o 
exposure were predicted and individual latent cancer fatality risks are projecte o e low. 

• The study results demonstrated that in a high-density loading configurafQ , a ore 
favorable fuel pattern or successful mitigation generally prevented ~ r ace : the size of 
potential releases. 

• Low-density loading reduced the size of potential releases bYt · not affect the likelihood of 

• 

• 

• 

• 

• 

a release. 

The beneficial effects in the reduction of offsite cons q~ 
loading scenario and a low-density loading scenan 
reduction in the potential extent of land conta i a · n ti associated protective actions. 

The regulatory analysis portion of the stugy ~ nts a comparison between the safety of 
high-density fuel pool storage relative to lo ensity fuel pool storage using the initiating 
frequency and consequences from th~ s d~ as an indicator of any changes in our 
understanding of safe storage of pe et 

The application of this studi s re t o the NRC's regulatory analysis guidelines indicates 
that requiring the low-de ·~ e fuel pool storage alternative is not justified for the 
reference plant given t e a lys,s assumptions. 

es~ n basis accidents in the spent fuel pool analyzed in this study is 
sufficiently low t at e;;:gdded costs involved with expediting the movement of spent fuel 
from the po f to ~ ve the low-density fuel pool storage alternative are not warranted. 

Sensitl;ty a s that extend the analyses beyond the primary area considered also show 
that the -density spent fuel storage alternative was not cost justified for any of the 
d'scou e ,sensitivity cases. 

RC 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: 

To: 
Subject: 
Date: 
Attachments: 

Witt Kevin 
Casto Greg: Schofer Fred; Reckley William: !ones Steve 
Slides for ACRS SIC Meeting on Tier 3 Spent Fuel Transfer 

Monday. J uly 08, 2013 3:08:00 PM 

ACRS-Tier3SubCommittee(7-9-13}.pptx 
ACRS Subcommittee Briefing Summary of Results Additionallnfo.docx 

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

-Kevin 
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Table 74 Release Fre uencies for S ent Fuel Pool Initiators 
S ent fuel loadin 1x4 1x4 

Conditional Release Conditional 

Initiating Event 
Probability of Frequency Probability 

Uncovery Release (Unsuccessful of Release 
Class 

Frequency (Unsuccessful mitigation) (successful 
per r- r miti ation per r- r miti ation 

Seismic bin no. 3 1.4x 10-6 (3) 8.2% 1.18x10·7 0.43% (4) 

Seismic bin no. 4 4.9x10·6 (3l 8.2% - 100% 4.03x10·7 - 4.9x1Q·6 0.43% (4) 

Cask / heavy load 2x10·7 <2J 8.2%-100% 1.64x1 o-s - 2x10-1 0.43% (4) 

LOOP - severe 1x10-1 (2) 100% 1.00x10·7 0.43% <4> 

LOOP - other 3x10·8 <2> 100% 3.00x10·8 

Internal fire 2x10·8 <2l 100% 2.00x10·8 1.05x10·9 

Loss of pool cooling 1.5x10·8 (1l 100% 1.50x10·8 7.89x10-10 

Loss of coolant 3x10·9 <2J 100% 3.00x10·9 1.58x10·10 

Inadvertent aircraft 3x10·9 <2> 100% 3.00x10·9 1.58x10·10 

Missiles - general 2.5x10·9 (1l 100% 1.32x10·10 

Missiles - tornado 1 x1 o-s (2J 100% 5.26x10·11 

Pneumatic seal n/a (5l 

Total 3.74x10·8 - 2.84x10· 

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

having a zirconium fire of 0.25. 

2. Values from NUREG-1738 'I 
3. Initiating event frequency values from Spent Fa 'OOiJStudy, Table 4. The likelihood of fuel 

uncovery is a product of initiating event fr~ ue C5'\t,e.g., 1.6x10·5 for seismic bin no. 3), ac power 
fragility (0.84 ), and liner fragility (0.1 ). - s "'c bin no. 4, the likelihood of fuel uncovery is a 
product of initiating event frequency -6\J, ac power fragility of 1.0, and a liner fragility of 1.0 
(e.g., 100-percent likelihood of ac a, cl pool liner failure). 

4. The conditional probability of a itli successful mitigation with deployed 50.54(hh)(2) equipment 
is the quotient of OCP pro ffi1 it ~ 30 or 8.2%) divided by the mitigation benefit in reducing the 
release likelihood (factor 1 . See Section 5.6.3 of the main document for further discussion. 
Additional mitigation equip nt and mitigation strategies under Order EA-12-049 would further 
enhance the likelih ,od uccessful mitigation, thereby further reducing the value for the conditional 
probability of rele t:us-uccessful mitigation. 

5. As discusse9;in "F ~ of the main report, the reference plant has gates with mechanical seals to 
prevent l~ k~ge T ese seals are kept under pressure by passive mechanical means (i.e., do not 
depend,.6)n i ~ sure, ac power, or de power). Therefore, pneumatic seal failures are not 
applica'lile r the reference plant. 

o this information , the values used in this regulatory analysis for Frerease is are 
~HJXI ~d in Table 75. 

Table 75 S ent Fuel Pool Release Fre 
Unsuccessful miti ation Successful miti 

Low Best Hi h Low Best 
Frelease 7.11x1Q·7 5.39x1Q·6 3.74x10·8 

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) 

Attribute 
Best Es ti ma te low Estimate High Estimate 

Undiscounted 3% NPV 7% NPV Und iscounted 3% NPV 7% NPV Und iscounted 3% NPV 7% NPV 

Publi c Hea lth (Accident) $247,700 $179,500 $124,600 $119,700 $86,700 $60,200 $2,520,000 $1,825,500 ~$1,2G,,OOO 

Occupa tio nal Health (Accident) $1,300 $900 $700 $700 $500 $300 $21,300 $15,400 I ,610,100 

Offsite Property $723,300 $524,000 $363,700 $1,073,300 $777,500 $539,700 $4,587,800 $3,323,406 §... A'Z,30tj,700 

Onsite Property $10,400 $6,900 $4,300 $4,480 $2,950 $1,830 $378,600 s 2~ :soo ~ $,l'Ss,800 

Total Benefits $982,700 $711,300 $493,300 $1,198,200 $867,700 $602,000 $7,507,700 $sril'.3,9J/IJ - $.'3;740,200 

Occupational Hea lth (Routine) -$9,000 ·$24,000 -$27,000 ·$9,000 -$24,000 ·$27,000 -$9,000 ~ s}(opo -$27,000 

Industry Implementati on -$15,660,000 -$41,820,000 -$46,770,000 -$15,660,000 -$41,820,000 -$46,770,000 -$15,660,000 -$4,i,'8}0,00-0 -$46,770,000 

Indus try Opera ti on -$730,000 ·$252,000 -$64,000 -$730,000 -$252,000 -$64,000 -$730,00Q "'t(' -s2~2l,ooo -$64,000 

NRC Implementa ti on nc nc nc nc nc nc , nG ~ ........ nc nc 

NRC Opera tion nc nc nc nc nc nc ~ ]) nc nc 

Tota/Costs -$16,399,000 ·$42,096,000 -$46,861,000 ·$16,399,000 ·$42,096,000 ·$46,861,000 4$-i~ ,000- ,.$42,096,000 -$46,861,000 

Net Benefit -$15,416,000 -$41,385,000 -$46,368,000 -$15,200,800 -$41,228,300 -$46,259,000 \l A ,89t!soo -$36,682,100 -$43,120,800 

,Q,,. -

Table 106 Dollar Per Person-Rem Sensitivity Analysis of Net Benefits ~ :;;;;sity Spent Fuel Pool 
Storage Considering All Initiating Events (wit!') n r:nUes) 

Attribute 
Best Es timate low Estimat~' ~ )I High Estima te 

Undiscounted 3% NPV 7% NPV Undiscounted 3%NPV/I' A 'Wot'lP<f' Un discounted 3% NPV 7% NPV 

Publi c Hea lth (Accident) $495,400 $359,000 $249,200 $239,400 $(1,;l,400 ... J.s120.400 $5,040,000 $3,651,000 $2,534,000 

Occupa tional Health (Accident) $2,600 $1,800 $1,400 $1,400 - s ~ o ~ $600 $42,600 $30,800 $21,400 

Offs i te Property $723,300 $524,000 $363,700 $1,073,300 II' ~ 1, 500; $539,700 $4,587,800 $3,323,400 $2,306,700 

Ons i te Property $10,400 $6,900 $4,300 $4,480 'V' s).Jgso $1,830 $378,600 $249,600 $155,800 

Total Benefits $1,231, 700 $891, 700 $618,600 $ 1,3).8,600 I/ ~ !(~,900 $662,500 $10,049,000 $7,254,800 $5,017,900 

Occupationa l Hea lth (Routine) -$18,000 -$48,000 -$54,000 a 18,0~ -$48,000 -$54,000 -$18,000 -$48,000 -$54,000 

Industry Implementa ti on -$15,660,000 -$41,820,000 -$46,770,000 , $15;6_~ 00 J -$41,820,000 -$46,770,000 -$15,660,000 -$41,820,000 -$46,770,000 

Industry Opera ti on -$730,000 -$252,000 -$64,000 ~ ft30))00 ' -$252,000 -$64,000 -$730,000 -$252,000 -$64,000 

NRC Implementa ti on nc nc • n_c / ' nc nc nc nc nc nc 

NRC Opera ti on nc nc ..-.. n'I < i nc nc nc nc nc nc 

Tota/Costs -$16,408,000 -$42,120,000 -$(( 88{llJstl'o· ~ 6,408,000 -$42,120,000 -$46,888,000 -$16,408,000 -$42,120,000 -$46,888,000 

Net Benefit -$15,176,000 -$41,228,000 ~~? ~ .ooq -$15,089,400 -$41,165,100 -$46,225,500 ·$6,359,000 ·$34,865,200 -$41,870,100 

Table 107 Consequences Extendi ;~~ :0 Miles Sensitivity Analysis of Net Benefits for Low-density 
Spent Futtll? ol Storage Considering All Initiating Events 

Attribute 
~ e low Es timate High Estimate 

Unci ~ ntel!.l 3% NPV 7% NPV Undiscounted 3% NPV 7% NPV Undiscounted 3% NPV 7%NPV 

Public Hea lth (Accident) /1 $1,78~ ~O V $1,291,900 $896,700 $1,081,200 $783,300 $543,600 $15,735,800 $11,399,100 $7,911,700 

Occupa tional Hea lth (Acciden; > ~ ,i,., A 1,:3,Q'o $900 $700 $700 $500 $300 $21,300 $15,400 $10,700 

Offsite Pro~ .... t b -=s:-9;300 $1,549,700 $1,075,600 $4,968,300 $3,599,100 $2,498,000 $11,586,600 $8,393,400 $5,825,500 

Ons i te PropeRy' V $10,400 $6,900 $4,300 $4,680 $3,150 $2,030 $378,600 $249,600 $155,800 

T,otg BenefiJIJ ' $3,934,400 $2,849,400 $1,977,300 $6,054,900 $4,386,100 $3,043,900 $27,722,300 $20,057,500 $13,903,700 

Occupational ~'{RoJtfine) -$9,000 -$24,000 -$27,000 -$9,000 -$24,000 -$27,000 -$9,000 -$24,000 -$27,000 

I ndui 1rv-1i1w l e~ ta tion -$15,660,000 -$41,820,000 -$46,770,000 -$15,660,000 -$41,820,000 -$46,770,000 -$15,660,000 -$41,820,000 -$46,770,000 

1"1ndu~ Oper;ti on -$730,000 -$252,000 -$64,000 -$730,000 -$252,000 -$64,000 -$730,000 -$252,000 -$64,000 

._ ~ ~Rc~ oli menta ti on nc nc nc nc nc nc nc nc nc 

'-~ NRC Opera ti on nc nc nc nc nc nc nc nc nc 

~~~ Tota/Casts -$16,399,000 -$42,096,000 -$46,861,000 -$16,399,000 -$42,096,000 -$46,861,000 -$16,399,000 -$42,096,000 -$46,861,000 

"K Net Benefit ·$ 12,465,000 ·$39,247,000 ·$44,884,000 ·$10,344,100 ·$37,709,900 ·$43,817,100 $11,323,300 ·$22,038,500 ·$32,957,300 

/ ""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 

Attri bute 
Best Estimate low Es ti mate High Estimate 

Undiscounted 3% NPV 7% NPV Un discounted 3%NPV 7% NPV Undiscounted 3% NPV 

Public Hea lth (Accident) $3,566,900 $2,583,800 $1,793,400 $2,162,500 $1,566,500 $1,087,300 $31,471,600 

Occupa tiona l Health (Accident) $2,500 $1,900 $1,400 $1,300 $1,000 $700 $42,700 

Offsite Property $2,139,300 $1,549,700 $1,075,600 $4,968,300 $3,599,100 $2,498,000 $11,586,600 

Ons ite Property $10,400 $6,900 $4,300 $4,680 $3,150 $2,030 $378,600 

Total Benefits $5,719,100 $4, 142,300 $2,874,700 $7,136,800 $5,169,800 $3,588,000 

Occupationa l Hea lth (Routine) -$18,000 -$49,000 -$54,000 -$18,000 -$49,000 -$54,000 

Industry Implementation -$15,660,000 -$41,820,000 -$46,770,000 -$15,660,000 -$41,820,000 -$46,770,000 -$46,770,000 

Industry Opera ti on -$730,000 -$252,000 -$64,000 -$730,000 -.$252,000 -$64,000 -$64,000 

NRC Implementa ti on nc nc nc nc nc nc nc 

NRC Opera ti on nc nc nc nc nc nc nc 

Tota/Costs -$16,408,000 -$42, 121,000 -$46,888,000 -$16,408,000 ·$42,121,000 -$46,888,000 

Net Benefit ·$10,689,000 ·$37,979,000 -$44,013,000 -$9,271,200 -$36,951,200 ·$10,648,900 -$25,061,900 

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

expressed in constant dollars. 



Backfitting Analysis Results 

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

Attri bute 
Best Es timate l ow Es ti ma te Hi gh Estimate 

Und iscounted 3% NPV 7%NPV Und iscounted 3% NPV 7% NPV Undiscounted 3%NPV 7% NPV 

Public Hea lth (Accident) $247,700 $179,500 $124,600 $119,700 $86,700 $60,200 $2,520,000 $1,825,500 $1,267,000 

Occupational Hea lth (Accident) $1,300 $900 $700 $700 $500 $300 $21,300 $15,400 $10,700 

Occupa tional Hea lth (Routine) -$9,000 ·$24,000 -$27,000 -$9,000 -$24,000 -$27,000 -$9,000 -$24,00C 
.,. 

~ 27,000 

Total Benefits $240,000 $156,400 $98,300 $111,400 $63,200 $33,500 $2,532,300 $1,816,900 Ui,2?(),700 

Industry Implementa tion -$15,660,000 -$41,820,000 -$46,770,000 -$15,660,000 -$41,820,000 -$46,770,000 -$15,660,000 -$41 sfe;!>~· L " ~,;"'70,000 

Industry Opera tion -$730,000 -$252,000 -$64,000 -$730,000 -$252,000 -$64,000 -$730,000 4s.252MG - V -$64,000 

NRC Implementation nc nc nc nc nc nc nc ~~ nc nc 

NRC Opera tion nc nc nc nc nc nc ,nc X\.. ~ c nc 

Total Costs -$16,390,000 -$42,072,000 -$46,834,000 -$16,390,000 -$42,072,000 -$46,834,000 -$16,3JJO.OP°' Y$42,072,ooo -$46,834,000 

Net Benefit -$16,150,000 -$41,916,000 -$46,736,000 -$16,279,000 -$42,009,000 -$46,801,000 -$1(.1158.CMiJCl ; $40,255,000 -$45,583,000 

nc = not calculated -, ~ 1 
2. Results are expressed in current dollars (year 2012 dollars) except for the undi co 

expressed in constant dollars. 
cS'ses, which are 

Table 114 Combined Sensitivity Analysis of the Backfitting Net Be:i i-1 
Pool Storage for All Initiator Events (extending analysis beyond 50 mi s 

per Person-Rem Conversion F~ctor: 

r ow-density Spent Fuel 
ct using a Revised Dollar 

Attri bute 
Best Es timate Low Est!·ma?'""'~ Hi gh Estimate 

Undiscounted 3%NPV 7% NPV Undiscounted 3% NPV 7% NPV Und iscounted 3~~ ,.__i<II, 7% NPV 

Public Hea lth (Accident) $3,566,900 $2,583,800 $1,793,400 $2,162,500'~ ~ 66'500 $1,087,300 $31,471,600 $22,798,200 $15,823,400 

Occupational Health (Accident) s2,s oo s1,9oo s 1,400 s 1,3l[Q / " s1J>oo s100 $42,700 $30,900 $21,400 

Occupa tional Hea lth (Routine) -$18,000 -$49,000 -$54,000 -$18,00Jj \.. .A~ 49,000 -$54,000 -$18,000 -$49,000 -$54,000 

Total Benefits $3,551,400 $2,536, 700 $1,740,800 ~ SAGO ' §1,518,500 $1,034,000 $31,496,300 $22,780,100 $15,790,800 

Industry Implementation -$15,660,000 -$41,820,000 -$46,770,000 /~15..tmo,tibo -$41,820,000 -$46,770,000 -$15,660,000 -$41,820,000 -$46,770,000 

Industry Operation -$730,000 .5252,000 -$64,oo'o ~ Xsn.o#oo .5252,000 -$64,ooo -$730,000 -$252,000 -$64,000 

NRC Implementation nc nc .... nc A nc nc nc nc nc nc 

NRC Operation nc nc nc 

Total Costs -$16,390,000 -$42,072,000 A 46}Ba!l'oao 1'!$16,390,000 -$42,072,000 ·$46,834,000 -$ 16,390,000 ·$42,072,000 -$46,834,000 

Net Benefit -$12,838,600 -$39,535,300 ~ $A,o93,ijoo -$14,244,200 -$40,553,500 -$45,800,000 $15,106,300 -$19,291,900 -$31,043,200 

1. nc = not calculated ~ .V 
2. Results are expressed i:f cu n oll r:s (year 2012 dollars) except for the undiscounted cases, which are 

expressed in constant do J rs. 

Table 115 Summary of C,9m · e Sensitivity Analysis Cost Offsets for Onsite and Offsite Property 
~.,, ){.._ Total Cost Offse ts 

Att ri bute .--e ~ Wstima te low Esti mate High Estima te 

Undiscoun~ / 8% NP V 7% NPV Undiscounted 3% NPV 7% NPV Undiscounted 3% NPV 7% NPV 

Offsi te Pro perty $2A~9,30(i ,,$/J.,549,700 $ 1,075,600 $4,968,300 $3,599,100 $2,498,000 $11,586,600 $8,393,400 $5,825,500 

Onsi te Property « $:1,,(400 - $6,900 $4,300 $4,680 $3,150 $2,030 $378,600 $249,600 $1 55,800 

Total Benefits $UU9,700 $1,556,600 $1,079,900 $4,973,000 $3,602,300 $2,500,000 $11,965,200 $8,643,000 $5,981,300 

1. s-t calculated 
2. Is are expressed in current dollars (year 2012 dollars) except for the undiscounted cases, which are "-~ j res ed in constant dollars. 

- A -

A 
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/ U.S.NRC 

UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

A·otec ting People a,uJ the Enviro,mumt 
Agenda 

• Objective & Background 

• Regulatory Analysis Process 

• Spent Fuel Pool Study Appendix D -
Regulatory Analysis and Backfitting 
Discussion 

• Preliminary Outline of Regulatory Analysis 
for all Spent Fuel Pools 
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U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

Protecting People and the Environme,tt 
Presentation Objective 

• Keep the ACRS informed about the staffs activities 
on the Japan lessons learned Tier 3 activity on 
expedited transfer of spent fuel 

• Conceptually discuss the staff's plans for 
expanding the regulatory analysis contained in the 
Spent Fuel Pool Study (SFPS) reference plant to 
make it applicable to all Spent Fuel Pools (SFPs) 

• Gain ACRS insights for the upcoming Commission 
paper on this issue 

3 



U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

Protecting People and the Enviro,mumt 

• Objective of Tier 3 Plan: 

Background 

- 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 

4 



U.S.NRC 
UNITED STATF.S NUCLEAR REGUL\TORY COMMISSION 

Protecting People and the Etivfromnent 
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) 

5 



U.S.NRC 
UNITED STATF.S NUCLEAR REGULo\TORY COMMISSION 

Protecti11g People and the Enviromnent 

Major Spent Fuel Pool 
Transfer Milestones 

"\. 

) June2013 ~ July 2013 ~ August 201~ Sept 2013 November j> 2013 

• ACRS FC • Public Meeting • 1. NUREG • Public Comment 
• ACRS SC • 2. ACRS FC Period Closes 

• 1. Draft report public 
•To Commission and 
NRR prior 

• 2. Regulatory 
Analysis for 
reference plant 

• 3. Phase 1 SECY 

• Public Comment 

• Draft Documents 
Released 

Period Opens 

• • • • • • • • • • • • • • • • • 
• 
• • 2 April2014 

• Draft Final EIS 
and Rule 
Public 

Sept 2014 

• Final EIS and 
Rule 
Published 

• July2015 y • • 
• Phase 2 SECY, if 

needed 

Legend 
Spent Fuel Pool Scoping Study 

Tier 3 Expedited Spent Fuel Transfer Plan 
Waste Confidence 

• • • 

July 2017 

----
• Phase 3 SECY, 

if needed 

• 
• • 

• • 
• 
• 

• 



U.S.NRC 
UNITED STATF.S NUCLEAR REGUL\TORY COMMISSION 

Protecting People and the Bnviro,mumt 

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 

7 



U.S.NRC 
UNITED STATF~ NUCLF.AR REGUL\TQRY OOMMISSJON 

Protecting People and the Environnum t 

Elements of a Regulatory 
Analysis 

• Statement of the Problem and Objective 

• Identification of Alternatives 

• Estimation and Evaluation of Values and 
Impacts 

• Presentation of Results 

• Decision Rationale 

• Implementation 

8 



U.S.NRC 
UNITED STATES NUCLF.AR REGUL\TORY COMMISSION 

Protec ting People and the EnviroHment 

Attributes Considered in a 
Regulatory Analysis 

• Public Health (Accident) 

• Public Health (Routine) 

• Occupational Health 
(Accident) 

• Occupational Health 
(Routine) 

• Offsite Property 

• Onsite Property 

• Industry Implementation 

• Industry Operation 

• NRC Implementation 

• NRC Operation 

• Other Government 

• General Population 

• Improvements in 
Knowledge 

• Regulatory Efficiency 

• Antitrust Considerations 

• Safeguards and Security 
Considerations 

• Environmental 
Considerations 

• Other Considerations 

9 



!I:.~_:,,~R~ Regulatory Analysis vs. Backfit 
Protecting People a1td the Envfronnumt 

REGULATORY ACTIONS (Operating Reactors) 

10 



, U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

Protecting People and the Envirottnumt 

Spent Fuel Pool Study 
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 
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/, U.S.NRC 

UNITED STATF.S NUCLEAR REGULATORY COMM ISSION 

Protecting People and the Enviro,mumt 

Data Used in the 
Regulatory Analysis 

• Spent Fuel Pool Initiator Release Frequency 

• Duration of On-site Spent Fuel Storage Risk 

• Cost/Benefit lnflators 

• 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 



U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

P,·otecting People and the Envirotrnumt 

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 



U.S.NRC 
UNITED STATF.S NUCLEAR REGUL\TORY COMMISSION 

P,·otecting People a,rd the En viromnent 

Sensitivity Analysis 

• 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 



. !1:.~~N:R.~ Reference Plant Regulatory 
Protecting People and the Enviromnent 

Analysis Results 

• Total Cost to the Reference Plant 
- $47 million (using a ?-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 ?-percent discount rate) 

- $700,000 (using a 3-percent discount rate) 

- Range from $500,000 to $43 million (sensitivity analyses) 

• Costs to NRC 
- Were ignored to calculate the maximum potential benefit 

15 



U.S.NRC 
UNITED STATF..S NUCLEAR REGUL\TOR\' COMMISSION 

P,-otecti11g People and the E11viromnent 

Reference Plant Decision 
Rationale 

• 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°/o fraction of 1.84x1 o-6 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 



/ U.S.NRC 
1/NITED STATF.S NI/CLF.AR REGULATORY COMMISSION 

Protecti,ig People tmd the Enviro,mumt 

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 I 
with elevated SFP 

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

17 



U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

Protecti>1g People and the Environment 
Grouping/Sensitivity Studies 

• Spent Fuel Pool Grouping by Configuration/ Design 
1. BWR Mark I / 11 with non-shared spent fuel pool (SFP) located well 

above grade 

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

3. Advanced reactor SFPs 

4. Shared SFPs 

5. SFPs located below grade 

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

• Sensitivity Studies 
1. Consequences beyond 50 miles 

2. Population density 

3. Time to achieve low-density SFP loading 

4. Second operating life extension 
5. Discount factors (7°/o, 3°/o, 2°/o, undiscounted) 

6. Dry storage cask pricing and cask capacity 18 



U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

Protecting People and the Environnumt 

Regulatory Analysis Inputs 

Parameter Low Est. Best Est. High Est. 

Site seismicity 
• Bin 3 (SFPS F4) 2x1 o-6 (V Yankee) 1. 7x10-5 (PB3) 3x1 o-5 (Brunswick) 
• Bin4 5x1 o-7 (V Yankee) 4.9x10-6 4.9x1 o-6 

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 8.2o/o 8.2°/o 11 °/o 
Partial drain down 100% 1 OOo/o 100°/o 

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

19 



U.S.NRC 
UNITED STATFS NUCLEAR REGULATORY OO~fMISSION 

Protec ti,ig People a,id the Enviromnent 

Regulatory Analysis Inputs 
(cont'd) 

Parameter Low Est. Best Est. High Est. 

Source term 

Reactor unit MWt 1775 (-50°/o) 3514 3988 ( +13o/o) 
rating (Monticello) (PB3) (Nine Mile) 

HD SFP inventory 3.0 (-25°/c,) 4.0 (PB3) 8 (+200°/o) 
( equiv. cores) (assumed) (assumed) 

1x4 LD SFP 1.1 1.1 (PB3) 4 (+360°/o) 
inventory (assumed) (assumed) 

Initial refueling core 33% (-11 °/o) 37°/o (PB3) 50o/o (+35°/o) 
offload (0/o core) (assumed) (assumed) 

Refueling core 33%, (-11 °/o) 37°/o (PB3) 50% (+35°/o) 
offload (% core) (assumed) (assumed) 

SFP loading 1 x4 immediately Uniform for 25d then Uniform for 60d then 
configuration (PB3) 1x4 (assumed) 1x4 (assumed) 

Release fraction MELCOR MELCOR MELCOR 

20 



U.S.NRC 
UNITED STATF.S NUCLEAR REGl/L\TOR\' COMMISSION 

Protecti11g People a11d the Enviromnent 

Regulatory Analysis Inputs 
(cont'd) 

Parameter Low Est. Best Est. High Est. 

Dose Consequence Analysis 

Population density & Low density Same as SFPS High density 
demographics (Pt. Beach) (PB3) (PB3) 

Weather conditions Same as SFPS Same as SFPS Same as SFPS 
& modeling (PB3) (PB3) (PB3) 

Exposure & health 500 mrem annual - 2 rem first year, 500 2 rem annual - LNT 
effects modeling LNT mrem thereafter - LNT 

Evacuation Same as SFPS Same as SFPS Same as SFPS 
assumptions & (PB3) (PB3) (PB3) 
modeling 

Offsite Property Analysis 

Economic data Site specific using Site specific using Site specific using 
SECPOP2000) SECPOP2000) SECPOP2000) 
(Pt. Beach) (PB3) (PB3) 

21 



U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

Protectitrg People aml the Etrvirotrnum t 

Regulatory Analysis 
Alternatives 

• Regulatory Baseline (1x4 high density loading) 

• Low-Density Storage ( 1 x4 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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Hello all, see attached slides for the CA brief at 3pm this afternoon. Copies of the current 
draft COMSECY will be provided to the Commissioner's Assistants in addition to the s · 

Please let me know if I can provide any additional information . 
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Kevin 

Kevin Witt 
Project Manager 
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Washington, DC 20555 
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• Objective & Background 

• Regulatory Analysis for: pent Fuel Pools 

• Summary of Stakeh er Feedback 

• Next Steps 

OFFICIAL USE ONLY SDWITl'o'E ltHERt.AL INFORMATIOP~ 



-
U.S.NRC 
UNITED STATE.~ NUCLEAR REGULATORY COMMISSION 

Protectit1g People atid the Et1viromnent 

OFFICIAL USE. 0~4LY SHJSITI\LE. l~JTE.R~lAL l~lFORMATIO~l 

• Outline our activities on the Japa sons learned 
Tier 3 activity on expedited s e uel transfer 

~ 
• Discuss how the Spent 5ue ool Study and past 

studies were used in tH gulatory analysis for all 
spent fuel pools ~ <ov 

• Inform Com ·~ s n offices of the staff's upcoming 
activities 0 
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Backgroun 

• Spent Fuel Pool Study initiated in July 2 

- Evaluates difference in consequences b 
density SFP loadings at a reference Jl'f l 

• Tier 3 Project Plan: 

- Determine whether the NR 
spent fuel to dry casks 

, ___. 

st SFP studies and SFPS 

• Commission provi cj additional guidance 

• Schedules h~ n• een aligned to facilitate the public's 
involveme , ........ _ .... e Tier 3 issue, the SFPS, ongoing Waste 
Confide., .... __ activities, and related pol icy issues 
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Tier 3 Plan 

• Phase 1 - Evaluate whether substantia · - ease in 
public health and safety exists - ex a to include 
regulatory analysis (Commission er by mid-October) 

• Phase 2 - If directed, perfor ~ tional analysis (i.e., 
additional research on ex e e1J transfer risk) (7/31/15) 

• Phase 3 - If directed, c t-der other factors (criticality, 
mitigating strategie ar storms, economic 
consequences, regulatory framework, etc.) 
(7/31/17) 
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Generic Regulate 
Analysis 

alysis 
e Plant 

dix D) 

pent Fuel Pool 
Study 

gulatory Assessment 
xpanded Plants 

(Generic) 
• Expanded Scenarios 

• Regulatory Assessment 
• Specific Plant 
• Expanded Scenarios 

• Consequence Study 
• Specific Plant 
• Specific Scenario 
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Spent Fuel Pool~~~~ 
Overvie 

• Updates public consequence esti at of a beyond-
design-basis earthquake affectinlt pent fuel pool at 
a reference plant under high- ow-density loading 
conditions 

• The Study, together w· 
spent fuel pools ad 
safety 

evious research, confirms 
tely protect public health and 

• The regulato alysis for the reference plant 
indicates t t faster spent fuel transfer does not 
subst ·ai ly enhance safety 
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U.S.NRC Tier 3 
f UNITED STATF-~ NUCLEAR REGULATORY COMMISSION 

Protecti11g People at1d the E11viro11,nent Generic Regulato 

• The Study's Regulatory Analysis 
considers other initiating event 
- Cask drop 

- Loss of power 
- Partial draindown 

as: 

- Conduct regul analysis for all spent fuel pools, 
including P --~ and new reactors 

,.,.,.,..--~---ts previously assessed outside of 
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/ U.S.NRC Groupings Ul<ITED STATF-~ NUCLEAR REGULATORY COMMI SSION 

Protecting People atid the Enviromnent 

1. BWR Mark I / 11 with non-shared spent tu - I (SFP) 
located well above grade (Excluding We ePn U.S. Reactor 
- Columbia) 

2. PWR & BWR Mark Ill with non-s e SFP located at 
grade with at least one expose s· e (Excluding Western 
U.S. Reactors - Diablo Ca nd Palo Verde) 

3. Combined Operating Li~ Holder SFPs (AP-1000) 

4. PWRs with Shared 

5. SFPs located be grade with backfill on all sides (not 
evaluated ba n low probability of inventory loss) 

6. SFPs at e o missioned plants (fuel in pool) (not 
evalu e ased on low decay heat rate) 

missioned plants with fuel in ISFSI or offsite 
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JJ:§.:~:~~ Accident Progression .... ~""~ oup 1 

Parameter 

Site seismic hazard 
• Bin 3 (0.7g PGA) 
• Bin 4 (1.2g PGA) 

Ac power fragility 

Liner fragility 
• Bin 3 (SFPS) 
• Bin 4 
• Cask Drop 

Insufficient nat. circ 
• Bin 3 
• Bin 4 
• Cask Drop 
• All Other Initiators 

Release Fraction 
• Alternative 

Low Est. 

Peach Bottom 
1.65x10-5 

4.90x10-6 

1.0 (bounding) 

0.1 
0.5 
1.0 

3°/o 
0.5o/o 

0 
1.0 (bounding) 
1.0 

8% 
100°/o (bounding) 
100°/o (bounding) 
100°/o (bounding) 

40o/o 
301o 

OFFICll\b Ua~ O~JLY SE~JSITl\tE INTERNAL ltffORMATIOf~ 

Limerick 
2.24x10-5 

7.09x10-6 

1.0 (bounding) 

1.0(bounding) 
1.0 (bounding) 
1.0 

100°/o (bounding) 
100°/o (bounding) 
100°/o (bounding) 
100°/o (bounding) 

90°/o 
5°/o 



oi;i;:1c1AL USE mJLY SEt~GITl'li'E IMTERt4;i..L ll~FORl'V'IATIOI~ 

U.S.NRC 
UNITED STATES NUCLEAR REGULATOR\' COMMISSION 

P,·otectittg People atid the Environment 

Accident Progres 
Groups 2 

Parameter 

Site seismic hazard 
• Bin 3 (0.7g PGA) 
• Bin 4 (1.2g PGA) 

Ac power fragility 

Liner fragility 
• Bin 3 (SFPS) 
• Bin 4 
• Cask Drop 

Insufficient nat. circ 
• Bin 3 
• Bin 4 
• Cask Drop 
• All Other Initiators 

Release Fraction 
• Alternative 

Low Est. 

Peach Bottom 
1.65x10-5 

4.90x10-6 

1.0 (bounding) 

0.02 
0.16 
1.0 

10o/o 
0.5°/o 

100°/o (bounding) 
100°/o (bounding) 
100°/o (bounding) 
100°/o (bounding) 

75°/o 
301o 

OFFICIAL USE m JLY SENSITIVE l~HEmJAL l~JFORMATIO~J 

[Highest in Group] 
2.9x1 o-5 to 5.6x1 o-5 

9.1 x1 o-6 to 2.0x10-5 

1.0 (bounding) 

0.25 
1.0 (bounding) 
1.0 

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

90°/o 
5°/o 



r OH•ICIAb Uae O~lLY SE~lelTIVE INTEmU\L l~JFORMATION 

U.S.NRC 
UNITED STATES NUCLEAR REGULATORY COMMISSION 

ProtectiHg People at1d the E11v fromne1&t 

Group 

Source term 

Group 1 (BWR) 40.6 

Group 2 (PWR) 57.4 

Group 3 (New) 33.7 

Source Term (MCi 
~ 

Low Est. 

63.3 

78.2 

54.2 

High Est. 

Group 4 (Shared) 63.6 142.2 

oi;i;:1c 1AL USE O~lLY SENSITl'o'E IPHERt~AL ltffORMATIOf~ 
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U.S.NRC 
Ul<ITED STATF-~ NUCLEAR RF.CULATOR\' COMMISSION 

P,"Otectitig People atid the Envit-onment 
Regulatory Analysisk" .... nl 

Parameter Low Est. 

Dose Consequence Analysis 

Population density & 169 people/sq.mi. 
demographics (Palisades) 

Weather conditions 
& modeling 

Habitability Limit & 
health effects 

Evacuation 
assumptions & 
modeling 

Same as SFPS 
(Peach Bottom) 

500 mrem annu 
LNT 

Offsite Property Analysi ~ -·-
Economic data i specific using 

SECPOP2000) 
(Palisades) 

I 

High Est. 

722 people/sq.mi. 
(Peach Bottom) 

Same as SFPS 
(Peach Bottom) 

rem first year, 500 2 rem annual - LNT 
mrem thereafter - LNT 

Same as SFPS 
(Peach Bottom) 

Site specific using 
SECPOP2000) 
(Surry) 

Same as SFPS 
(Peach Bottom) 

Site specific using 
SECPOP2000) 
(Peach Bottom) 

OFFICIAL USE m ,LY SE~JSITIVE l~HEmJAL l~Ji;ORMATIO~l 



- QJ;J;IGI/\L USE 0~4LY SE~JSITIVE INTERNiA<L ltffORMATIOM 

/ U.S.NRC Regulatory Analysi Ul<ITED STATE.~ NUCLEAR REGULATORY COMMI SSION 

Protecting People at1d the E11viro,,,me1&t 

• For the low estimate and base case, co\U~""",,, outweigh 
benefits 

- Benefits based on $2000/person-re 

- For the high estimate, benefits o igh industry costs 

• Sensitivity Analyses ( .... ,.~~ person-rem and 
,fl miles) consequences bey n 

- For the base case , d high estimate, benefits outweigh industry 
costs 

miles, 
(Gro 

~ ~ 000/person-rem and consequences beyond 50 
new reactors (Group 3) and shared pool plants 

J) the benefits outweigh industry costs 

OFFICIAL USE m ~LY SDWITl'o'E ltHERt.AL INFORMATlm~ 
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/ U.S.NRC Backfit Analysis Ur<ITED STATF-~ NUCLEAR REGULATORY COMMISSION 

Protecting People at1d the E11viromne1&t 

• Comparison to Safety Goal Policy Quan it 
Objectives 

- No early fatalities predicted withi · e from site boundary 

- Calculated latent cancer risk ·,, .. - .-- than Quantitative Heath 
Objectives 

• All cases are similar du ~ offsite protective actions 

• Individual risk do by long-term dose in habitable areas 

• Costs outweigh b e · s when evaluating the base case 
averted accid 

evaluating the averted accident 
nces within 50 miles of the site 

OFFICIAL USE m 4LY SDWITl'o'E IPHERNAL INFORMATION 
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U.S.NRC 

Ul<ITED STATE.~ NUCLEAR REGULATORY COMMI SSION 

Protecting People at1d the E11viro,,,me1&t 

OFFICIAL USE m~LY SEt<lSITIVE ltHERt<l:i&.L lt<lFORMATIOl<l 

• Expedited transfer of spent fuel to dr 
does not appear to provide either """'~ r.,.._..,, 

increase in the overall protectio~ 
safety or a safety benefit that a 
associated costs 

• The staff's current llc' , . . . ..... ,x.i ion is to not pursue expedited 
transfer of spen to dry cask storage and close this 
Tier 3 Japan _ ._ons learned activity 

OFFICIAL USE m ~LY SDWITl'o'E IPHERP.AL INFORMATlm~ 
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/ U.S.NRC 
Ul<ITED STATF-~ NUCLEAR REGULATORY COMMI SSION 

Protecting People atid the Enviromnent 

• Examples include: 

- Alternative loading patterns 

- Direct offload of fuel into oolable patterns 

- Enhancement of mitig t strategies 

• Staff has taken n t @: these possible 
improvements etermined that they do not 
provide a su~ antial safety enhancement such 
that gene i r gulatory action could be pursued 

OlililCIAL. I IS!; Ot>IL.Y ae~JalTIV!ii: l~JT!ii:~~J.O.b. l~JFORMATIO~J 
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U.S.NRC 
UNITED STATES NUCLEAR REGULATORY COMMISSION 

P1"0tecti11g People at1d the E11v iromne1&t 

Stakeholder Fee----... ---

• Two public meetings held (August 22 a eptember 18) 

• Letters received from stakeholder 

- Staff drafting responses 

• Comments received on Sp-_.,."'LJ.._. uel Pool Study 

- To be addressed in ti 

• In response to staK---, ·- -.. 
additional clarifi 

tJer feedback, staff has provided 
on specific issues in Tier 3 paper 

oi;i;:1c 1AL Uae Of>JLY aef>JalTIVe lf>JTeRf>JAL l~Jf;QRMATIOf>J 
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U.S.NRC 
UNITED STATES NUCLEAR REGULATORY COMMISSION 

Protectit1g People atid the Enviromne1&t 

OFFICIAL USE o~~LY SDmlTIVE INTERNAL INFORMAT1m, 

Next Steps 

• Draft Tier 3 Analysis Publicly Available 
- Late September 

• Present Tier 3 Analysis to full J 1sory Committee on 
Reactor Safeguards 
- October 2, 2013 

• Issue Final Comm is . · 
- October 11, 2013 

s~ion Meeting on Spent Fuel Safety 

OFFICIAL USE o~,LY SE~JSITIVE l~HER~JAL l~Ji;ORMATIO~J 
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From: 
To: 
Subject: 
Date: 
Attachments: 

Schofer Fred 
!ones Steve· Casto Grei:; Reckley William; w;u Kevin 
Tier 3 Expedited Spent Fuel Regulatory Analysis roadmap 

Monday. J une 24, 2013 3:19:30 PM 

RA roadmap rA1 .docx 

Attached is a suggested approach to expand the SFPS to encompass all l icensed nuclear power 

reactor spent fuel pools. We can discuss this proposal on Wednesday. 

Thanks, 

R. Frederick Schafer 

Senior Cost Ana lyst 

Division of Policy and Rulemaking 

Office of Nuclear Reactor Regulation 

NRR/DPR/PRMB 

301-415-5682 



Expedited Spent Fuel Draft Analysis Roadmap 

Groupings 
Groupings based on Spent Fuel Pool Structures 

Group Description 

1 

2 

3 

4 

5 

6 

BWR Mark I and Mark II plants w/ non-shared SFP - SFP located about 100 to 

150 ft above grade 

PWR and BWR Mark Ill plants w/ non-shared SFP - SFP located at grade level 

with at least one exposed side 

Shared SFPs 

Plants with SFP completely below grade (e.g., only boil off events, so bounded by 

groups 1, 2, and 3) 

Spent fuel stored in spent fuel pools at decommissioning nuclear power plants 

(not evaluated further, all spent fuel is air coolable) 

Decommission ing nuclear power plant spent fuel transferred to dry storage in an 

ISFSI or shipped offsite by end of year 2014 

Additional sub-groups based on seismic hazard, if necessary 

• Central and Eastern US 

• Western US 

Alternatives considered 
1. Regulatory baseline 

2. Low density storage (lx4) with full offload capability 
3. High density storage (lx8) for hottest spent fuel 

No. of units 

31 

majority 

6 

a. May require near-term dry storage to make om i pool for lx8 storage+ full offload capability 

·eek) b. May require longer refueling outage (ass 
4. Required mitigation consistent with SF stora 

a. Installed spray with capacity su ci t.to ~ I spent fuel during OCP1/0CP2 for fuel loading used 

Modeling inputs 

Para 

Release frequency 

Site seismicity 

Ac power 

fragility 

FLEX mitigation 
likelihood 

Source term 

Reactor unit 
MWt rating 

HD SF Pool 

Low High 

Bin 3 and 4 
boundary est 

UREG-1150), 1.0 for bin 4 (bounding) 

month 24 month 18 month 

IH for bin 3 (SFPS), 1.0 for bin 4 (bounding) 

60/730=8.2% 8.2% 60/547.5=11.0% 
(SFPS) (SFPS) (SFPS scaled) 

(no cask drop 
initiating event) 

20% success 
HD; 80% 

success LD 

1775 (-50%) 
(Monticello) 

3.0 

In pool 

0% success HD; 
100% success 

LD 

3514 
(PB-3) 

3055/764= 4.0 

In pool 

0% success HD; 
100% success LD 

3988 (+13%) 
(NMP-2) 

8 

PWR 

Low Best 

Use bin 3 & 4 point estimates 

High 

Bin 3 and 4 
boundary est 

0.84 for bin 3 (NUREG-1150), 1.0 for bin 4 (bounding) 

24 month 24 month 18 month 

0.1 for bin 3 (SFPS), 1.0 for bin 4 (bounding) 

8.2% 
(assumed) 

Separated by 

wall 
(no cask drop 

initiating event) 

20% success HD; 
80% success LD 

1500 (-53%) 
(Ft Calhoun) 

4 

8.2% 
(assumed) 

In pool 

0% success HD; 
100% success 

LD 

3216 (median) 
(IP-2/3) 

6 

11% 

(assumed) 

In pool 

0% success HD; 
100% success LD 

4408 (+37%) 
(Grand Gulf 1) 

12 



Expedited Spent Fuel Draft Analysis Roadmap 

BWR PWR 
Para 

Low Best High Low Best High 

inventory {assumed) {$FPS) (assumed) (assumed) {assumed) (assumed) 

(equiv. cores) 

lx4 LO SF Pool 1.1 852/764 = 1.1 5 1.1 3 9 
inventory (assumed) ($FPS) (assumed) (assumed) (assumed) (assumed) 

(equiv. cores) 

Initial refueling 33% 284/764 = 0.37 50% 50% 100% 

core offload {assumed) Or37% (assumed) (assumed) (bounding) 

(% of core) ($FPS) 

Refueling core 33% 37% 50% 33% 

offload {assumed) {$FPS) (assumed) (assumed) 

(% of core) 

SFP loading lx4 Uniform for 25d Uniform for 60d Uniform for 25d Uniform for 60d 

configuration immediately then lx4 then lx4 then lx4 then lx4 

{SFPS) (assumed) (bounding) (assumed) (bounding) 

Release fraction SFPS scaled Same as SFPS SFPS scaled based SFPS scaled 

based on pool on pool inventory based on pool 

inventory (using equiv cores inventory (using inventory (using 

(using equiv & MWt rating) equiv cores & equiv cores & 
cores & MWt (assumed) MWt rating) MWt 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 -

based on IP2/3 -

2138) 

Population -50% +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 Same as SFPS Same as SFPS Same as SFPS 

conditions & (assumed) (assumed) (assumed) (assumed) 

modeling 

Exposure & Same as $FPS Same as $FPS Same as SFPS Same as $FPS 

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 P 

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 
c. Limerick= 1058 
d. IP2 = 2138 

4. Achieve Low-density spent fuel loading 
a. 5 yrs 
b. 10 yrs 
c. 15 yrs 

5. Assume 2nd 20 year life extension 
6. Discount factors (7%, 3%, 2%, undiscounted) 
7. Cask pricing (20% less, 10%1ess, same) 
8. Sensitivity to cask capacity 



Expedited Spent Fuel Draft Analysis Roadmap 
0 1peratrng NRC L' - 1cense dP ower R eactors 
Unit name Type Unit Rating (MWt) 
AN01 , U1 PWR 2568 
AN01 , 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 I 3458 
Browns Ferry 2 BWRI 3458 
Browns Ferry 3 BWR I 3458 
Brunswick 1 BWR I 2923 
Brunswick 2 BWRI 2923 
Byron 1 PWR 3586.6 ~ 

Bryon 2 PWR 3586.6 ~~ Callaway PWR 3565 
Calvert Cliffs 1 PWR 2737 

J~ Calvert Cliffs 2 PWR 2737 
Catawba 1 PWR 3411 
Catawba 2 PWR 3411 r 
Clinton BWR Ill 3473 '~ ~1 
Columbia BWR II 3486 ~ ~ r-' 

Comanche Peak 1 PWR 3612 < / i\ 
Comanche Peak 2 PWR 3612 A.I 
Cooper BWR I 2419A "'"'h T 

DC Cook 1 PWR 33Q4~ v JJ 
DC Cook 2 PWR 346& 

,._. 

Davis Besse PWR .. ~ a-17 ...... 
Diablo Canyon 1 PWR Fl /.34~ 
Diablo Canyon 2 PWR,,,. 'V' .,3411 
Dresden 2 &WR~ ~ 2957 
Dresden 3 ,, ·~6'~ 1~ 2957 
Duane Arnold < ,~ R- r 1912 
Farley 1 ~ ~RWR 2775 
Farley 2 ~ / PWR 2775 
Fermi 2 ~~ BWRI 3430 
FitzPatrick A~ ~ ' BWR I 2536 
Fort Calhoun i ~ v "'~ PWR 1500 
Ginna K u ~ PWR 1775 
Grand Gulf 1 _. '%. BWR Ill 4408 
Harris A / V PWR 2948 
Hatch 1 _"' )\. BWR I 2804 
Hatch~ .. }\ ..... 

BWR I 2804 
Hope._0: r-RJ€k.l BWR I 3840 
l[ldia.tJE 6lnf 2 PWR 3216 
I nctitf nl"oint 3 PWR 3216 
L§Sa11e 1 BWR II 3546 
LaSalle 2 BWR 11 3546 
Limerick 1 BWR II 3515 
Limerick 2 BWR II 3515 
McGuire 1 PWR 3411 
McGuire 2 PWR 3411 
Millstone 2 PWR 2700 
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Unit name Type Unit Ratinq (MWt) 
Millstone 3 PWR 3650 
Monticello BWR I 1775 
Nine Mile 1 BWR I 1850 
Nine Mile 2 BWR II 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 I 1930 
Pallisades PWR 2565.4 
Palo Verde 1 PWR 3990 
Palo Verde 2 PWR 3990 ~ 

Palo Verde 3 PWR 3990 ~~ Peach Bottom 2 BWRI 3514 
Peach Bottom 3 BWRI 3514 
Perry 1 BWR Ill 3758 
Pilgrim 1 BWRI 2028 
Point Beach 1 PWR 1800 r 
Point Beach 2 PWR 1800 '""i; VJ 
Prairie Island 1 PWR 1677 ~ -
Prairie Island 2 PWR 1677 '" / 1\ 
Quad Cities 1 BWR I 2957 A/ 
Quad Cities 2 BWR I 2957A ... ~ T 

River Bend 1 BWR Ill 3~1~ V JI 
Robinson 2 PWR 233'9d ~ ... 
St Lucie 1 PWR "~ o ..... 
St Lucie 2 PWRfJ ~ 1-00" 
Salem 1 PWl\.,,,.YL' .S1459 
Salem 2 RNR X ~ 3459 
Seabrook 1 ""~B 71/.R{ 1 3648 
Sequoyah 1 < )JI vR 3455 
Sequoyah 2 .,. ( RWR 3455 
South Texas 1 f1)/ PWR 3853 
South Texas 2 --~ - PWR 3853 
Summer I ~ ~ PWR 2900 
Surry 1 i ~ / JJ PWR 2587 
Surry 2 «. # .......... PWR 2587 
Susquehanna,.1 X BWR II 3952 
Susquehal)ncf,.2 / v BWR II 3952 
TMl1 _:.__ )I\. PWR 2568 
Turke~ Doi~ 3 T PWR 2644 
Turk,ev'{ R&iot/4 PWR 2644 
Vei:cn& tYankee BWRI 1912 
Vootte--i_.,. PWR 3625.6 
Vo_qfte 2 PWR 3625.6 
Waterford 3 PWR 3716 
Watts Bar 1 PWR 3459 
Wolf Creek 1 PWR 3565 



Expedited Spent Fuel Draft Analysis Roadmap 
S ent Fuel at Shutdown NRC-Licensed Power Reactors 
Unit name Spent fuel stora e status 
Bi Rock Point ISFSI 
Crystal River 3 

Dresden 1 

Fermi 1 

Fort St. Vrain 
Haddam Neck 
Humboldt Ba 3 
Indian Point 1 
Kewaunee 

La Crosse 
Maine Yankee 
Millstone 1 
Pathfinder 

Peach Bottom 1 

Rancho Seco 
Saxton 

Shoreham 

SONGS1 
SONGS 2, 3 

TMI 2 

Tro·an 
Vallecitos 

Fuel has been permanently removed 
from the reactor. Spent fuel stored in 
SFP 
ISFSI except for 108 spent fuel assemblies 
and one fuel rod basket from Unit 1 are 
stored in the DNPS Unit 3 SFP 
The fuel and blanket subassemblies were 
shipped offsite in 1973 
ISFSI 
ISFSI 
ISFSI 
ISFSI 
Fuel has been permanently removed 
from the reactor. Spent fuel stored in 
SFP 
ISFSI 
ISFSI 
Stored in Unit 1 s 

License terminated and fu 
from site. 
License termina ecfa1 
from site. 
ISFSI 

pent fuel has been removed from the 
site 
ISFSI 
Spent fuel stored in the spent fuel pool until 
completion of fuel transfer to the ISFSI in 
2014 

Grouping 
6 
5 

5 

6 

6 

6 
6 

6 

6 
5 

6 

6 
6 

6 
6 



From: 
To: 
Subject: 
Date: 
Attachments: 

Witt Kevin 
Casto Gre~: Reckley William; !ones Steve; Schafer Fred 
Tier 3 Public Meeting Slides 

Wednesday, August 14, 2013 10:39:29 PM 

Tier3-PublicMeeting(8-22-13l~RPtx. 

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 



U.S.NR 
UNITED STATES NUCLEAR REGULATORY CO . So7.l~ ...,. 

Protecting People and the Envimidfl~ 

Japan Lessons Lea---,- Tier 3 Issue: 

Expedi .,,.....,... ransfer of 

Spent Fu ~~- Dry Cask Storage 

Public Meeting 

August22,2013 



U.S.NRC 
UNITED STATF.S NUCLEAR REGUL\TOR\' COMMISSION 

Protecting People and the Enviro,mumt 
Agenda 

• Objective & Background 

• Regulatory Analysis Prv,.bA'=::::--~ 

• Spent Fuel Pool St Appendix D -
Regulatory Anal - , nd Backfitting 
Discussion 

• Preliminar -..-~-utline of Regulatory Analysis 
for all S~ Fuel Pools 

2 



U.S.NRC 
l/NITED STATF.S NUCLEAR REGUL\TORY COMMISSION 

Protecti,ig People a,id the Enviro,inumt 
Presentation 0 

• Inform stakeholders about the st ~ ~ ctivities on 
the Japan lessons learned Ti ctivity on 
expedited transfer of spent 

• Discuss the staff's pla r expanding the 
regulatory analysis co ined in the Spent Fuel 
Pool Study (SFP erence plant to make it 
applicable to all pent Fuel Pools (SFPs) 

• Gather sta Q cier feedback for the upcoming 
Commiss· n aper on this issue 

3 



U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

P>·otecting People and the Enviro,mum t 

• Objective of Tier 3 Plan: 

Backgrou 

- Confirm, using insights from F 4,1ma, that both SFPs 
and dry cask storage conti ~ provide adequate 
protection, and assess w er any significant safety 
benefits (or detriments) ~ Id occur from expedited 
transfer of spent fu j Cttry casks 

._. ..... -~egulatory context of the results 

- Improves ublic's understanding of the relationship 
betwee e Tier 3 issue, the SFPS and ongoing Waste 
Conff nee activities 

4 



U.S.NRC 
UNITED STATF~ NUCLEAR REGULATORY COMMISSION 

Protecting People and the Environment 

Background, c 

• Spent Fuel Pool Study initiated in Ju~---

• SECY-12-0095 (7/13/2012) es a ·s ed the general 
plan to address the transfer Jt)ent fuel to dry cask 
storage 

• SRMs on Commissio ~etings affect the issue 

- June 7, 2012 Me t1 · ith ACRS (SRM 7/16/2012) 

- August 7, 2012 apan Lessons Learned Briefing (SRM 
8/24/2012) 

- May 7, ~ ~ Memorandum to the Commission outlining 
upd / a ier 3 plan 

5 



r 
U.S.NRC 

UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

Protecting People and the Enviroument 

• Three phases with Commission 

- Phase 1 - Evaluate whether s tial increase in 
public health and safety exis1 ~ ommission paper by 
9/31/13) 

- Phase 2 - If necessa~ erform detailed analysis of 
costs and benefits mission paper by 7/31/15) 

- Phase 3 - If n~ ssary, consider other factors 
(criticality, · · a ing strategies, solar storms, economic 
conseque s, new regulatory framework, etc.) 
(Com ' 10n paper by 7 /31 /17) 

6 



U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

Protecti11g People attd the E11viro11numt 

Major Spent Fuel 
Transfer Milest-,L,- ..,.. 

) June 2013 ~ July 20......,,,13~ 

• 1. Draft report public • ACRS FC • Public Meeting • Public Comment 

) .. 
•To Commission and • ACRS SC 
NRR prior 

Period Closes • 

• 2. Regulatory 
Analysis for 
reference plant 

• Draft Documents 
Released 

• 
• 
• 

• • • • • 

• April 2014 

• Draft Final EIS 
and Rule 
Public 

• • • 

• Public Comment 
Period Opens 

• • • • • • 

• ;i: July 2015 ) • • 

• • 

July 2017 

a EIS and 
., __ __.le 

• Phase 2 SECY, if 
needed 

• Phase 3 SECY, 
if needed 

Published 

Legend 
Spent Fuel Pool Scoping Study 

Tier 3 Expedited Spent Fuel Transfer Plan 
Waste Confidence 

• • 

• 
• • 



U.S.NRC 
UNITED STATF.S NUCLEAR REGUL\TORY OOMMISSfON 

Protecting People and the Environment 

What is a Regu~ I,.· 
Analysi:~ ... 

An analytical tool provided to de makers 
which: 

• Recommends a preferr a}fernative from the 
potential courses of a efl studied 

• Contains estimate enefits and costs with a 
conclusion wh , the proposed regulatory 
action is co , eneficial 

8 



U.S.NRC Elements of a Re"4~ ...... A ~'Jl;~T 
UNITED STATES NUCLEAR R£GUL\TORY COl\rMISSION 

Protec ting People and the Enviromnent 

Analysir 

• Statement of the Problem an jective 

• Identification of Alternativ.~ .... 

• Estimation and Evalu · n of Values and 
Impacts 

• Presentation of ~,~ 

• Decision Rati 

• lmpleme 

9 



U.S.NRC Attributes Consida•~:d' 
UNITED STATF.s NUCLEAR REGULATORY COMMISSION 

Protecting People and the Enviro,mumt 

Regulatory 
• Public Health (Accident) 

• Public Health (Routine) 

• Occupational Health 
(Accident) 

• Occupational Health 
(Routine) 

• Offsite Property 

• Onsite Property _ ,, __ 

• Industry lmplem 

• Industry Op . · 

• NRC Im I 

• 

p ovements in 
nowledge 

Regulatory Efficiency 

• Antitrust Considerations 

• Safeguards and Security 
Considerations 

• Environmental 
Considerations 

• Other Considerations 

10 



!1:.~~~B-_(;, Regulatory Analysis 
,!I • 

ackf1t 
Protectiug People a1td the Em,iro,mumt 

REGULATORY ACTIONS (Operating Reactors) 

11 



U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

Protec ting People and the Enviro,mient 

Spent Fuel Pool ~-­
Regulatory An- ........ ·-­

Overvi- ·-··-., 

• The regulatory analysis was 
regulatory context for the 

ormed to provide 
t Fuel Pool Study 

• The analysis assesse ether any significant 
safety benefits ( or · ents) would occur from 
expedited transfet spent fuel to dry casks for 
the reference nt as modeled, and the potential 
costs asso i with such expedited transfer 

12 



U.S.NRC 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

Protecting People and the E11viro,mumt 

Data Used in t 
Regulatory A --~-

• Spent Fuel Pool Initiator Releas . 

• Duration of On-site Spent Fu 

• Cost/Benefit lnflators 

• Dollar per Person-Rem nversion Factor 

• Onsite Property De mination, Repair, and 
Refurbishment C 

• Replacement ergy Costs 

• Occupatio orker Exposure (Accident) 

• Long-1: 

• Ot 

Habitability Criteria 

ey Data 
13 



U.S.NRC 
UNITED STATF.S Nt/CLF.AR REGULATORY COMMISSION 

Protecting People and the Enviro,mumt 

Assumptions use __ . 
Regulatory 

• Fuel Assembly Decay Heat as a I? 
Burnup and Cooling Time 

• Dry Storage Upfront Costs 

• Incremental Costs Assa ·at d with Earlier Dry 
Storage Cask Purch and Loading 

• Incremental Ann dependent Spent Fuel 
Storage Install ·, n Operating Costs 

• Dry Storag c upational Exposure (Routine) 

• Number rojected Dry Storage Casks Required 

14 



U.S.NRC 
UNITED STATF.S NUCLF.AR REGULATORY COMMISSION 

Protecting People and the Enviro,rnumt 

Sensitivity An 

• Present Value Calculations 

• Dollar per Person-Rem Conv--.,-

• Replacement Energy Cos 

• Consequences Exten Beyond 50 Miles 

• Combined Effect of sequences Extending 
Beyond 50 Miles ollar per Person-Rem 
Conversion F 

15 



!J:.~~~B--~ Reference Plant R~:1-.., atory 
Protecting People and the Environment 

Analysis R Its 

• Total Cost to the Reference Plant 
- $47 million (using a 7-percent disco 

- $42 million (using a 3-percent dis.,~""' ...... ,. 

- Range from $16 to $4 7 millio e s1tivity analyses) 

• Value of Benefits to the R &Fence Plant 
- $500,000 (using a 7-p ~iscount rate) 

- $700,000 (using a 3 e cent discount rate) 

- Range from $50 0 o $43 million (sensitivity analyses) 

• Costs to NRG 
- Were ig , calculate the maximum potential benefit 

16 



U.S.NRC Reference Plant 
UNITED STATF.S NUCLEAR REGULATORY COMMISSION 

P,·otecting People and the Environme,it 

• Regulatory Analysis 
Alternative considered does not achiev t-beneficial increase 
in public health and safety for the ref ~ c plant 

The three sensitivity studies also so 
spent fuel storage alternative wa 
discounted sensitivity cases 

• Backfit Analysis 

that the low-density 
t cost-justified for any of the 

Comparison to Safety .... ~ olicy Quantitative Objectives 
• No early fatalities · t d within 1 mile from site boundary which meets the 

individual early fa , · y risk goal 

• SFP accide , r esents 0.13°/o fraction of 1.84x1 o-6 per year societal risk goal 

Cost-justifi rteria are not met when evaluating the averted 
accident c ~ 

• N · t hen evaluating the averted accident consequences within 50 miles of 
~ ite consistent with the regulatory framework 

'V..._ . _ _.. met for any of the discounted sensitivity cases that extend the analyses 
eyond 50 miles 17 



r 
U.S.NRC Expanded Regulatory n lysis 
UNl'l'ED STATF.S NUCLEAR REGULATORY COMMISSION 

Protec ti11g People a,ul the Enviromnent For All Spent F ools 

• Objective is to expand the Spent Fu 
Regulatory Analysis (Appendix D 
Fuel Pools 

- SFPS Reference Plant is on a BWR Mark I 
with elevated SFP 

- Staff developing m logy to apply SFPS 
results to other re rs, including PWRs and new 
reactors 

18 



U.S.NRC 
UNITED STATES NUCLEAR REGULATORY COMMISSION 

Protecting People and the En viro,mient 
Grouping/Sensitivit 

1. BWR Mark I / 11 with non-shared spent fuel P) located well 
above grade 

2. PWR & BWR Mark Ill with non-shared ~ ocated at grade with at 
least one exposed side 

3. Advanced reactor SFPs 

4. Shared SFPs 

5. SFPs located below grad 

6. SFPs at decommission a ts (fuel in pool) 

7. Decommissioned Ria 1th fuel in ISFSI or shipped offsite 

• Sensitivity Stu · s 
1. Consequenc eyond 50 miles 

2. Populati e sity 

3. Time to chieve low-density SFP loading 

4. See d operating life extension 

· aount factors (7°/o, 3°/o, 2°/o, undiscounted) 

rry storage cask pricing and cask capacity 19 



U.S.NRC 
UNITED STATF.S NUCLEAR REGUL\TORY COMMISSION 

Protecti11g People and the Enviro,mumt 

Regulatory Analys· , puts 

Parameter 

Site seismicity 
• Bin 3 (SFPS F4) 
• Bin 4 

Ac power fragility 

Refueling freq. 
--

Liner fragility 
• Bin 3 (SFPS) 
• Bin 4 

Insufficient nat. circ 
Full drain down 
Partial drain down 

Flex mitigation 
likelihood 

Low Est. 

2x1 o-6 (V Yankee) 
5x1 o-7 (V Yankee) 

1.0 (bounding) 

24 months 

0.1 

1. 7x10-5 ( 

4.9x10-

1 • 0 .A'.AC.&< ,.'UU 

.1 
1.0 (bounding) 

a.2°10 
1 OOo/o 

Same as SFPS or 
higher 

3x1 o-5 (Brunswick) 
4.9x10-6 

1.0 (bounding) 

18 months 

0.1 
1.0 (bounding) 

11 °/o 
100°/o 

Same as SFPS 

20 
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U.S.NRC 
UNITED STATF~ NUCLf'.AR REGUL\TORY COl\.r,t.USSfON 

Protectiug People and the Enviromneut 

Regulatory Analys· 

Parameter 

Source term 

Reactor unit MWt 
rating 

HD SFP inventory 
( equiv. cores) 

1x4 LD SFP 
inventory 

Initial refueling core 
offload (0/o core) 

Refueling core 
offload (o/o core) 

SFP loading 
configuration 

Low Est. 

1775 (-50°/o) 
(Monticello) 

3.0 (-25%,) 
(assumed) 

1.1 
(assumed) 

33%, (-11 ° 0) 
(assu 

MELCOR 

(cont' 
I 

.1 (PB3) 

37°/o (PB3) 

37°/o (PB3) 

High Est. 

3988 (+13°/o) 
(Nine Mile) 

8 (+2QQ0/o) 
(assumed) 

4 (+360°/o) 
(assumed) 

50% (+35°/o) 
(assumed) 

50% (+35°/o) 
(assumed) 

Uniform for 25d then Uniform for 60d then 
1x4 (assumed) 1x4 (assumed) 

MELCOR MELCOR 

21 



U.S.NRC 
UNITED STATF.S NUCLEAR R,EGULATOR\' COMMISSION 

Protecting People aud the Enviromnent 

Regulatory Analys· puts 

Parameter Low Est. 

Dose Consequence Analysis 

Population density & Low density 
demographics (Pt. Beach) 

Weather conditions 
& modeling 

Exposure & health 
effects modeling 

Evacuation 
assumptions & 
modeling 

Same as SFPS 
(PB3) 

500 mrem annu 
LNT 

Same as 
(PB3) 

Offsite Property AnalY-Q,Hr'j~ 

Economic data specific using 
CPOP2000) 

(Pt. Beach) 

(cont' 
I 

High Est. 

High density 
(PB3) 

Same as SFPS 
(PB3) 

rem first year, 500 2 rem annual - LNT 
mrem thereafter - LNT 

Same as SFPS 
(PB3) 

Site specific using 
SECPOP2000) 
(PB3) 

Same as SFPS 
(PB3) 

Site specific using 
SECPOP2000) 
(PB3) 

22 



U.S.NRC 
UNITED STATF.s NUCLEAR REGULATORY COMMISSION 

Protecting People and the Environment 

Regulatory An 
Alte rn ati \V , c» 

• Regulatory Baseline ( 1 x4 high densit,,,._.,. ..... _ 

• Low-Density Storage (1x4 with em /, t a k arrangement) 

• High-Density Storage ( 1 x8, or t eneficial arrangement) 

- Implementation may requirQ~ mporary increase in rate of 
transfer to dry storage m necessary to free space if re-
racking is necessary fe · icality prevention reasons. 

• Required Mitigation istent with Storage 
- Spray capacit s icient to cool fuel exposed to partial drain 

down scenan ~ r all operating cycle phases 

_.._.1..,. s to improve spray deployment reliability 
above achieved by Order 12-049, such as permanent 

kGtttatLon or increased diversity and redundancy of 
ent. 

23 



U.S.NRC 
UNfl'ED STATF.S NUCLEAR REGUL\TORY COMMISSION 

Protecti11g People a,ul the E11vironnumt 

24 



U.S.NR 
UNITED STATES NUCLEAR REGULATORY CO s~ ",:r' 

Protecting People and the Envifflt11t11:11:P-fl. 

Update of T" Plan -
Expedited T sfer of Spent 

Fue ry Casks 
& Ali ment with SFPSS 

r sfer of Spent Fuel Working Group 

d ~n Lessons Learned Project Directorate 

January 22, 2013 



U.S.NRC 
UNITED STATES NUCLEAR REGULATORY COMMISSION 

A ·otecti,ig People ,md the Enviro,mient 

Backgroun 

• SFPSS work initiated by RES in Jul~ 

• SECY-12-0095 (7/13/2012) esta · ed the general 
plan to address the transfer G ent fuel to dry cask 
storage 

• SRMs from Commissio , etings affect the project 
plan 

- June 7, 2012 M . ~ with ACRS (SRM 7/16/2012) 

- August 7, 2 Japan Lessons Learned Briefing (SRM 
8/24/201 

• Multi-off e working group (including senior 
n~~e ent) addressed these issues representing: 

2 



U.S.NRC 
UNITED STATES NUCLEAR REGULATORY COMMISSION 

P,·otecti11g People ,md the Enviro,mumt 

Tier 3 Project 
• Three phase Approach 

Phase 1 - Evaluate whether substantial incre 
safety exists (12/31/13) 

• Consider SFP high density to low density pool oo1tf tira-ions 

• Include research studies such as spent fuel ptla sc ping study, human reliability 
analysis, and comparative assessments 

• Complete screening analysis accordin t atory analysis guidelines 

• Summarize information and provide o o 

Phase 2 - If directed, perf 
expedited loading to dry 

a alysis of costs and benefits for 
ge (6/30/15) 

• Detailed analysis of al & ct nd indirect costs and benefits to determine cost/benefit 
ratio 

• Includes fuel loaei ri , , personnel exposure, security assessments, international 
practices 

·r cted, consider other factors (criticality, mitigating 
strateg·e , olar storms, economic consequences, new regulatory 
frame 0.rk, etc.) (7 /31 /17) 

o sideration of items currently under Commission review, and lessons learned from 
·m · lementation of other JLD activities 

3 



U.S.NRC 
UNITED STATES NUCLEAR REGULATORY COMMISSION 

Protecting People and the En'Viro,inie,it 

Path Forwar 

• Request changes in SRM direction to c o ,date and 
unify Agency activities on this issue 
- Recommended changes would be re ~ 

communication to Commission vi ~ 

- Goal to complete COMSECY in uary 2013 

- Complete first phase analys· Y; December 2013 

4 



From: Skeen David 
To: 
Subject: 

Reckley William: Witt Kevin; Scho[er Fred: Helton Shana: Bahadue Sher: tones Steve 
URGENT: RES comments on Tier 3 Spent Fuel expedited transfer paper 

Date: Monday, September 23, 201 3 2:03:36 PM 

All , 

I got a call from Doug Coe and Stu Richards concern ing comments from Brian Sheron a 
RES staff. I 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 the · 
needs to be a discussion at the OD level we can set it up ASAP. Given the paper. ·s to 
public on Wednesday, we are really under the gun at this point to make chang th 
be signed off by tomorrow. 

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 Jet 
mods cost beneficial 

2. Clarifying that the staff is changing the Reg Anal! s· 
rem 

3. Explaining that th is would be the first time the 
non-reactor source terms 

4. The fact that 1x8 loading could be i 
(something the ACRS also brought 

ission would use QHOs for 



From: Helton, Donald 

To: Compton Keith: Nosek Andrew 
Subject: 
Date: 

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

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

Attachments: Closeout User-Need Request NRR-201 1-008 Reass ignment of NRC"s Dollar Per Person-Rem Conversion Factor 
Policy.msg 

FYI 

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

Kevin-

I also support Don and Brian's comments below (the only excep · n> I 
characterization of the QHOs not capturing any societal risks - t t oesn't changes 
his characterization of the issue and I think the point he wa ing at was that there 
are societal impacts associated with the issue not captur . OHO metrics). You 
should also be aware that RES recently closed out a r updating the dollar per 
person conversion factor with a recommendation to se O per person-rem. This is 

documented in a July 1 oth memo from Dr. Sheron to Q orman (I've attached the 
ADAMS reference) - so I think the continued 4:: $2, 00 for these types of cost-benefit 
analyses is indefensible and places us wel ae e rest of the federal family for 
considering the costs associated with small n es in risk. 

Kevin 

Kevin Coyne, P.E., Ph.D. 

nt Branch 

Nuclear Regulatory Research 

Washington, D 12,as:.'z":,',ii'fl. 

{301) 251-75/3 

(b )(6) 

: Helton, Donald 
. e . Wednesday, September 10, 2014 1 :49 PM 

W:~Q'\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., 

I echo Brian W.'s comments. 



Don 

From: Wagner, Brian 
Sent: Wednesday, September 10, 2014 1 :33 PM 
To: Witt, Kevin 
Cc: Santiago, Patricia; Nakoski, John; Helton, Donald; Coyne, Kevin 
Subject: RE: RES review of 1x8 Reg Ana lysis {COMSECY-13-0030 Addendum) 

Kevin, 

Here are my comments. 

The QHOs only measure differences in individual risks, not societal risks.~ - ~M"l 

93-086 "Backfit Considerations" clarifies that the substantial standard "is mo · 
interpreted in a manner that would result in disapprovals of worthwht e sa or security 
improvements having costs that are justified in view of the incre~~l), te ion that would 
be provided." Recognizing this, the filtered vents regulatory an · si .ffj ot use the QHOs 
and instead relied on qualitative factors and total population :os I omparison, the 1x8 
analysis predicts more dose being averted than the filtered e analysis and neither the 
1 x8 analysis nor the filtered vents regulatory analysis wot t @§; a OHO screen. I suggest 
coordinating with staff working on the filtered vents i Q and using the same criteria 
for both analyses. We should be consistent. 

The analysis should include sensitivities such as low and high estimates in addition to 
the base case. As stated in the regulatory 1 guidelines (NUREG/BR-0058) 
"Uncertainties are important to conside eed to be presented in a regulatory analysis." 

In addition the analysis should in i 1onal sensitivities for consequences beyond 50 
miles and $4k/person-rem. Ttiese oth being considered as part of updating regulatory 
analysis guidance. Togethe 1 e ill increase the total benefits by around a factor of 5, 
which would call into qu conclusion that a 1 x8 is not cost-beneficial. 

The analysis need to"j 1fy that moving to a 1 x8 would cost more than $2.4 million. This is 
not obvious given t a ~ch Bottom does it voluntarily. If there are a few outliers where 
achieving a 1 w ~e especially difficult/expensive, they could be given special 
treatment ~ a ne in the license conditions requiring a 1 x4 configuration. Further, the 
analysis mo. ~ i cuss whether the cost is likely to exceed the expected benefit when 

erin consequences beyond 50 miles and using $4k/person-rem. 

"A th ~ mitigation is likely to be successful, no mitigation is assumed for either 

e ii:!~~~~d of mitigation being successful has not been established and would require a 
.=~~ RA. Suggest replacing with "Although mitigation may be successful, no mitigation is 

assumed for either alternative." 

Thanks, 
Brian 

-----Original Message----­
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 
I understood th is was getting ticketed to both DSA and ORA but am unsure at this point so 
wanted you to be aware and feel free to email any comments to Kevin Witt. 
thanks 

-----Original Message----­
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 Add n 

Kevin, 

I am sorry that it has taken me so long to get to the review of thi~ c~ ent. My comments 
are appended . You may do with them as you see fit; I hop tli g-utcan use them to 
strengthen the document. Also, given the nature of the , is sio , and the importance of 
the QHO screen in the argument that you are develo_Bin I o strongly recommend that 
ORA staff be given the opportunity to review this docuro nt, s they had raised concerns 
about the application of the QHO screen for this apA · ~Jpn. Thanks for the opportunity to 
comment, and let me know if you need anythi g e - Thanks! 

****COMMENTS APPENDED**** 

GENERAL COMMENT: Althoug , ·n e · terests of time I did not re-review all of what was 
in COMSECY-13-0030, the d u e t oes not seem to me to be very responsive to the 
direction to "explain why t " 8" onfiguration was not found to provide a substantial 
increase in safety". Base a quick look, it seems to simply reiterate the logic that was in 
SECY-13-0030 and d -e o~ eem to introduce any significant new information or 

, was in COMSECY-13-0030 and its supporting documents. 
o whether it is adequately responsive is a judgment for you and 

is statement is unclear and not well supported. It seems to imply that spent fuel pool risk 
is negligible contributor to overall plant risk. The documentary record seems much more 

-...~ ~ 0 mbiguous. 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-l ived 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, I 
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 
Statement (51 FR 30028) for both individual early fatality risk (5 x 10-7Ryr-1) and in~· 
latent fatality risk (2 x 10-6 Ryr-1) (NRC 2001 ). As stated above, the population ris v u s 
for the two accident types are comparable." I recommend either removing thi senT.a::J,nr.,= 
if there is adequate support, providing a much clearer justification, preferablt in · e 
an documented analysis. 

COMMENT 2: "In the case of the other possible improvements menf 
13-0030, the staff has limited information for specific cases fort 
spent fuel pool study." (p.2) 

I am not sure what this sentence means. 

COMMENT 3: "The safety goal screening evaluatio in M · ECY-13-0030 concluded that 
SFP accidents are a small contributor to the overall r" s -~r public health and safety (less 
than one percent of the QHOs)." (p. 4) 

This statement does not follow. The observa at the accident risk from an SFP 
accident is a small fraction of the QHO ; ~ mean that it is a small contributor to the 
overall risk, if the overall risk is als , a s I fr"'action of the QHO. Reactor risk is most likely 
also a small fraction of the QHO ~ e co ments 1 and 5) 

COMMENT 4: "However, . estimate shows that these costs must be less than $2.4 
million of the averted cos ., benefits) shown in Table 2 to be cost-beneficial. Although 
sufficient data was n av ~ le to explicitly estimate costs for plant operators to implement 

ing pattern, the costs to shuffle fuel and/or perform early cask 
cee this amount." 

This argurtien ~ ars weak. If you do not have sufficient data to estimate costs, then 
what is t sis for the assertion that the costs of fuel rearrangement are likely to be 
great"'r t n 2.4 million? If this is simply staff professional judgment I recommend being 

ar about this and give some basis, even if only qualitative, for that judgment. 

C)"~MENT 5: "Furthermore, even if it is determined through cost-benefit analysis that 
e-2ij)"ected industry costs for implementing the 1 x 8 loading pattern at Boiling Water 

.=~ ~ Reactors 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. I do not believe (although I could be wrong) that the installation of 
hardened filtered vents would pass a QHO screen either; however, I believe that staff took 



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

-----Original Message----­
From: Witt, Kevin 
Sent: Thursday, September 04, 2014 11 :55 AM 
To: Santiago, Patricia; Compton, Keith 
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 
COMSECY-13-0030 which contains the reg analysis for the 1x8 configuration ffl 
attached version is the latest revision. I appreciate your quick review on this a y 
management is expecting this to be finished early next week. 

Thanks, 
Kevin 



Rihm, Roger 

From: 
Sent: 
To: 

Subject: 

Garrison, Jade 
Friday, July 11, 2014 3:23 PM 
RidsNrrDpr Resource; RidsNrrDprPrab Resource; RidsResOd Resource; RidsNrrOd 
Resource; Leeds, Eric; Kokajko, Lawrence; Bone, Alysia; Lappert, Glenna; Helton, S an , 
Coyne, Kevin; Brock, Terry; Correia, Richard; Dorman, Dan 
Closeout User-Need Request NRR-2011-008, "Reassignment of NRC's Dolla 
Person-Rem Conversion Factor Policy" 

If t here are any questions or concerns regarding this package, please contac 
301-415-1034. 

View ADAMS PB Properties ML1332385B5 
0 en ADAMS PB Packa e Closeout User-Need Re 

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

Thank you, 
Jade 

~le 9/£ r-;,e ~ a~r-i?Jo/Jl, 
J.~ .·-··-··-··-··-··-··-··-··-··-@ ~---·-··-··-··-··-
Division Administrative Assistant 

U.S. Nuclear Regulatory Commission 
Office of Research 
Division of Risk Analysis 

Mail stop: CSB/4A 07 
(P) : 301-251-7568 
Jade. Garrison@nrc.gov 



From: 

To: 
Cc: 

Helton, Donald 

wa~ner Brian 
Nakoski lohn; Coyne Keyin 

Subject: 
Date: 

RE: Proposed Resolution of RES Comments on 1 x8 Reg Analysis 

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 prev 
running sensitivities beyond 50 miles and $5.1 k/p-rem. I understand th la · 
when it comes to the low/medium/high, but not these. 

• I would be okay with the 2nd paragraph if the word "high" was re , 
have enough information on either side of the ledger to know that 
with the >50 miles and $5.1 Kip-rem would not be cost-benefi ·a1 

Don 

From: Witt, Kevin 
Sent: Friday, September 12, 2014 11 :48 AM 
To: Wagner, Brian; Helton, Donald 
Cc: Casto, Greg; Jones, Steve; Nakoski, John; Coyne 
Gregory; Reckley, William 
Subject: Proposed Resolution of RES Comments 
Importance: High 

Hi Don and Brian, as we discusse 
regulatory analysis acknowledgin 
in regards to the sensitivity st i 

e ay, we agreed to add some language to the 
Ii , itations of the 1 x8 regulatory analysis, particularly 

added to the section entitled "Analysis Limitations" 

Due to the limited analysis of 1 x 8 spent fuel loading patterns contained in 
SECY-13-0112._,nia:A:!taff is unable to easily conduct sensitivity studies, as was done in the 

p dited transfer of spent fuel in COMSECY-13-0030. Factors such as 
the dollar: · pe on-rem conversion factor, consideration of consequences beyond 50 
miles, as 7 as consideration of high estimates on important parameters would generally 
inclJl.~se alculated benefits of changes to loading configurations, as they did for 
expe°G · mg the transfer of spent fuel. 

e ollowing sentences were added to the section entitled "Cost-Benefit Assessment" 

he 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 
NRG 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. 

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

Thanks, 
Kevin 



From: 
To: 
Subject: 
Date: 
Attachments: 

FYI 

Marksberry Don 
Helton Donald: wa~ner Brian 
FW: Additional Paragraphs 

Wednesday, September 25, 2013 1 :38:04 PM 

COMSECY RA Additional paragraphs docx 

From: Correia, Richard 
Sent: Wednesday, September 25, 2013 1 :04 PM 
To: Marksberry, Don 
Subject: FW: Additional Paragraphs 

FY I 

Richard Correia, PE 

Director, 

Division of Risk Analysis 

Office of Nuclear Regu latory Research 

US NRC 

rich a rd .correia@ore.gov 

From: Reckley, William 
Sent: Wednesday, September 25, 2013 11:10 A 
To: Coe, Doug; Correia, Richard; Richards, Stuart 
Cc: Jones, Steve; Schofer, Fred; Witt, Kevin; 
Subject: Additional Paragraphs 

To address the RES comme s ( . - ) regarding QHOs for which the disposition table 
said we were making cha~ e th regulatory analysis - attached are two draft 
paragraphs that we plan a to the safety goal section (Section 5.4) of the enclosure. 
Please take a look and o r. ny issues or suggestions. Thanks .. 



The staff notes that the safety goal policy statement and associated qualitative, quantitative, and 
subsidiary objectives (e.g., GDF and LERF) were developed for accidents associated with 
nuclear reactors and the conditions and radioactive materials in an operating reactor core. 
Given the relationsh ip 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. Previou 
NRG evaluations of spent fuel pools, including NUREG-1738 and the recent SFPS, included a 
comparison of the estimated risks from spent fuel pool accidents to the QHOs as part of t~ __ 
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 traditi~ 
approaches in the regulatory analysis guidelines for comparing spent fuel pool ri t 
QHOs. As previously discussed, the potential consequences of a spent fuel oo 
exceed those of reactor accidents in terms of the amount of radioactive mater" 
land area affected, and the economic consequences. The safety goal com iso 1s, however, 
used only as a measure of health consequences to determine if a poten · I ~ ion provides a 
substantial safety improvement and relates to the risks to an indivi 1~ . mparison to other 
risks that individual faces. Although a spent fuel pool fire mig~f t I er areas and more 
people than a reactor accident, the risks to individuals remain[ ll6u ded by the assessment of 
the population close to the facility. For this reason the use o 0!;_e sting QHOs is adequate for 
determining whether the substantial threshold is met. 

The significant difference between the potential on f:!uences of a SFP fire and a reactor 
accident has led some stakeholders to propo e ern te performance measures to help in the 
decisionmaking process. Such measures co i cl de a revised consideration of economic 
consequences, a collective dose to po . la t2_n~ r other estimates that reflect the large 
consequences and reduces the influ ~ c ;:otWe low event frequencies in assessing the overall 
risks associated with SFP accidents. c an approach would be especially useful if the 
conditional probability of a signifll t F fire is very high for particular event scenarios (a so-
called cliff-edge effect) . Al ou staff has used various conservative assumptions in this 
assessment in order to esti · e the potential benefits of reducing the density of spent fuel 
stored in pools, thee p d a ility of pools to retain their integrity and the availability of 
mitigation capabilitie a s the staff to conclude that exceeding design basis values associated 
with spent fuel o a unlikely to result in such a cliff-edge effect. Therefore, the staff has not 
identified thi a n ,ea for which it needs to develop new methodologies, guidance or criteria. 
In the SR CY-12-0110, "Consideration of Economic Consequences Within the U.S. 
NuclEWt R tdj tory Commission's Regulatory Framework," the Commission directed the staff to 
pro~ ci ith improvements to the guidance for estimating offsite economic costs. The staff is 
conl in · its efforts and planning related to the SRM and is scheduled to provide the 
C ission with a paper in December 2013. Factors considered likely to change as a result of 

e:-s aff's activities (e.g. , dollars per person-rem conversion factor) have been addressed in this 
'.,:~ ~ 

e aluation through the presentation of additional cases and sensitivity studies. 



From: ~ 
To: Satorius Mack· Haney Catherine· ~ :~~~~ Breooec Eliot' ~ Zobler Manao· Nosek Andrew; ~ f5J:Daill.. 

~ Mutphy Andrt;w: Hel'QO Donald· Wi@ne, Brian· ( hang l3M¢$' Barto Andrew· Compton Keith· ~ ; ~ ; ~ Gib$9n Kathy· (O(fCia. RiC:ha,:d· 
Case Michael· RidsNmssOd 8P50urce· RidsNroMaiKenrer Reso11cre· BidsNtoOd Resmme; Rk:lsNrrMail{entec Resaurce· RidsNrrOd Re52urre; RidsFsmeOd Resource· RidsR201 Mait{enter 
~ Btd$00aMail Resource· BldsOdoMaltCemec Resourct: RidsOgcMal!Cemec Btsourct· R!dsNsutdaUCencec Resouf!e' BidsNslcOd RC$Ource· RidsOei:MJIICtntec Besoucce· ~ 
~ Campbell Ttson· MorqanRutler Kimyata: ~ ~ Bmvman Eric Uh!e lennifer Witt Kevin; Sullivan Randy· Bielecki less,ca 

Cc: 
Subject: 

~~Thaggard Mack·~~ Mccree Yioor ~ :~Lombard Mart· Armstrong r:eooeth: Bld$8esPmdaMail Bewurce 
ACTlON: Review and Corn;:urrence - Report and SECY Information Paper .. Consequence Study of a Beyond-Design-Basis Earthquake Affecting the Spent Fuel Pool for a U.S. Mark r 
Soiling Wate, Reactor'' (Sl=PS) 

Date: Thursday. May 30. 2013 2:27:02 PM 
Attachments: Sf PS ComniledCoromenr OS30Jls xlsx: 

All, 

Please find in the link below a revised report and lnfoSECY based on the comments received during the Office Director Review. Attcl$1e 
a matrix that includes comments received and their dispositions. Please review and provide concurrence on the report by 1200h~ ~1'J· ,..:::::;;:;:::,. 
31st. If there is a need to discuss comment dispositions with RES, please contact Don Algama. 

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, Elioij.pye i , e, Marian; Nosek, 
Andrew; Pires, Jose; Esmaili, Hossein; Murphy, Andrew; Helton, Donald; Wagner, Brian; Chang, James; Barto, Andrew;"'q pt~n, eith; Algama, Don; Schafer, 
Fred; Lee, Richard; Gibson, Kathy; Correia, Richard; Case, Michael; RidsNmssOd Resource; RidsNroMailCenter Re r kl~ro · Resource; RidsNrrMailCenter 
Resource; RidsNrrOd Resource; RidsFsmeOd Resource; RidsRgn l MailCenter Resource; RidsOpaMail Resource; so M i C'e r Resource; RidsOgcMailCenter 
Resource; RidsOGCFrontOffice Resource; RidsNsirMailCenter Resource; RidsNsirOd Resource 
Cc: Skeen, David; McGinty, Tim; Thaggard, Mark; Ader, Charles; Miller, Chris; Mccree, Victor; Casto, Ch~~o II Art; ombard, Mark; Armstrong, Kenneth; 
RidsResPmdaMail Resource K 
Subject: UPDATE: ACTION: Review and Concurrence - Report and SECY Information Paper "Conseque ~ rtffJf a Beyond-Design-Basis Earthquake Affecting 
the Spent Fuel Pool for a U.S. Mark I Boiling Water Reactor" (SFPS) J 
All , 

RES/DSA previously requested Office concurrence on the Spent Fuel Pool Stu by today. However because of the significant 
number of comments received, we are still working to resolve commen efor do not expect Office concurrence today. We 
intend to send an updated report out by the middle of next week that dr your comments and which asks for Office concurrence. 

From: Pope, Tia 

We 
appreciate 
your 
support 
for this 
effort. 

Sent: Monday, May 13, 2013 11 :38 AM 
To: Satorius, Mark; Haney, Catherine; Trac le i eeds, Eric; Wiggins, Jim; Dean, Bill; Sheron, Brian; Brenner, Eliot; Oyer, Jim; Zobler. Marian; Nosek, 
Andrew; Pires, Jose; Esmaili, Hossein; Murphy rew; Helton, Donald; Wagner, Brian; Chang, James; Barto, Andrew; Compton, Keith; Algama, Don; Scholer, 
Fred; Lee, Richard; Gibson, Kathy; <;2tteia, ha · Case, Michael; RidsNmssOd Resource; RidsNroMailCenter Resource; RidsNroOd Resource; RidsNrrMailCenter 
Resource; RidsNrrOd Resource; ~id l'sm ij Resource; RidsRgn l MailCenter Resource; RidsOpaMail Resource; RidsOcfoMailCenter Resource; RidsOgcMailCenter 
Resource; RidsOGCFrontOffice R our idsNsirMailCenter Resource; RidsNsirOd Resource 
Cc: Skeen, David; McGinty, Tim; gari!;"Mark; Ader. Charles; Miller. Chris; Mccree, Victor; Casto, Chuck; Howell, Art; Lombard. Mark; Armstrong, Kenneth; 
RidsResPmdaMail Resourc- =-=..._,,..,,._ 
Subject: ACTION: Revi~ and OfU r-llnce - Report and SECY Information Paper "Consequence Study of a Beyond-Design-Basis Earthquake Affecting the 
Spent Fuel Pool for au. I B ling Water Reactor" (SFPS) 

All, 

es for your review and concurrence the Report "Consequence Study of a Beyond-Design-Basis Earthquake Affecting 
I Pool or a U.S. Mark I Boiling Water Reactor" (SFPS) and its associated SECY Information Paper. This Information Paper 

to transmit the Report to the Commission on June 10th 2013. This is one week prior to the report going out for public comment 
013. 

ease · rovide your comments on the Report and the Information Paper by COB May 201h 2013, and your concurrence via email by COB 
......... , ,11.1 .. v , :1A, 2013 to Don Algama. Don Algama may also be reached at 301-25 1-7940 for any questions. 

Yiew ADAMS P8 Properties Ml 13133A I 27 
Open AOAMS PS Package (Consequence Study of a Beyond-Design-Basis Earthquake Affecting the Spent fuel Pool for a lJ S Mark I Boiling 
Water Reactor" CSFPS)) 



Tia Pope 
RESIDSA 
C-3 A03 (301) 251-7499 
Mai/stop- 3A 07m 
1ia pope@nrc gov 



Compiled Com ments on Frozen Sf PSS Documents 
(Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter l ead Phase 

fNote: Comment not based of offlc,al IOWG SFPSS Report) 

Executive Eric 
(Pg. rv) ., h1gh-dens1ty loading m the, SFP, a relatively full SFP" 

Addfessed in "PrlorOispositionS.alanced" comments. (#15) Outside Planned 
NSIR 01/22/13 From page 65 of this report .. The plant stud~ed actually exceeds this expectation, Don A. Closed 

Summary Shrader 
in that recently·discharged fuel is stored in a lx8 pattern. 

In addition, t he report has been modified to refer to the "reference Proc.ess 
plant." The "refe,ence plant .. is gene,ally represented by Peach Bono 
but with a few differences including the 1x4 configuration. 

(Pg, vi) Highlighted text: For the pattern currently employed at Peach Bottom 
(lx8), an even shorter time to the point at which the fuel Is air coolable via natural 

(Note: Comment not based of official IOWG SFPSS Report) 
Executive Eric circulatjon could result. While variability in SFP loading confrgurations was not a Outside Planned 

NSIR 01/22/13 
Summary Shrader focus of this study, Section 10.6 of this report provides additional Information 

OonA. Closed 
Process 

regarding the effect of the lx4 configuration on fuel heatup timing and release 
No comment was provided. 

magnitude. 

Executive Eric 
(Pg. vii) Highlighted text: For high-density loading, the size of release could be up Outside Planned 

3 NSIR 01/22/13 to two orders of magnitude larger (these cases are associated with hydrogen Don A. Closed 
Summary Shrader 

combustion events). 
Process 

Executive Eric 
(Ps.. vii} Highlighted text: the amount of uninhabitable land interdiction for the Outside Planned 

4 NSIR 01/22/13 studied scenarios could be up to two orders of magnitude higher for the high Don A. Closed 
Summary Shrader 

density loading situation as compared to the low density loading situation 
Process 

Executive Eric 
(Pg.vii) Highlighted tel(t: from the high density loading situation is predicted to 

Outside Planned s NSIR 01/22/13 result i n uninhabitable land interdiction of 0.29 hectares per year and 0.49 Don A. Closed 
Summary Shrader 

displaced individuals per year. Process 

(Pg. 4} "a condition representative of the current situation for the selected s•tl' 
(i.e, h1gh~ensitv loading in the SFP, a relatively full SFP, and current regulatory 

nt not based of official lOWG SFPSS Report) 
Eric 

requirements with respect to fuel configmation and preventive/mrt1ga1we Outside Planned 
6 NSIR 01/22/13 l 

Shrader 
capabilities)9 Closed 

Process 

Because this arrangement is believed to be highty atypical (relative to the f 
is not modeled as the base case in this study. 

!Note: Comment not based of official lOWG SFPSS Report) 
somewhat conscrvahve estim.1te for the liner f.1/lurc The study calculated the strains caused by the eart hquake (demands). 
of leakage rate in order to charactenze the teakage The reviewer is citing a sentence that refers to strain capacity. 

NSIR 01/22/13 4 
Eric small leakage flow tat~· 

Jose P. 
Note: 

Closed 
Outside Planned 

S-hrader This comment is the same as comments #317 from the branch chiefs Process 
review and #355 from the division directors review. 

failure? Please see response to comment #3SS. 



Office Received 

NSIR 01/22/13 

NSIR 01/22/13 

10 NSIR 01/l2/13 

11 NSIR 01/22/13 

12 NSIR 01/22/13 

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

Affected 
Chapter 

Name 

Eric 
Shrader 

Eric 
Shrader 

Eric 
Shrader 

Eric 
Shrader 

Comment 

(Pg. 59) "Given the estimated WTdth, length and depth for each localized liner lear 
and thcur numbet, It 1s still neccssa.r-y to estimc1te the leakage tate through lhesc 

tears. Estimation of this flow rate uses the following assumptions (1) the fl.ow rate 
can be estimated using an equation similar to that used for fiow through thi? 

concrete cracks and t2) the friction factor for that equation c.Jn be calculated on 
the basis of test results f0t leak.age rates thrnugh cracks ,n pipes. These 
assomptions are not validated at this time. Therefore, considerable uncertainty 
e:xlSts for the resulting leakage rate estimate.• 

This seems to say the cracks in the SFP caused by the seismic event were not 
valuated but assumed based on "These assumptions are not validated at this time 

(Pg 63) "According to the fragility analysis for th.e NUREG· 1150 seismic PRA 
(Lambright et at, 1990), ttie median fragility fof the reactor building is about l.Gg. 
The response of the reactor building structure 1s exDeCtt'd to be more sens1t1ve to 
the horizontal ground motions than to the vertical ground motions. Natoral 
frequeoc,cs of vibration for horizontal modes of vibration of ttie reactor bu:ldlne 
are about 7 Hz lu~., frequenc.1es at whtth the s-pectral acc,lerations of thP ground 
motion for the scenario considered are less than those for the ground motions 
WJth the same PGA considered in earlier ev;,fuations of the median fragility). On 
these b.Jses, failure or severe domage to the reactor building would not be 

expected for 1he seismic scenario considered. " 

The HRA input to this study has an assumption that the containment fails 
does one part of the study assume no failure and another assume failure 

(Pg 64} "The plant stud.ed actually exceeds this ~xpe 
discharged fuel is stored in a Jx8 pattern " 

The beginning of the study desc:ribes using Peach 8 om 3'_~ site of study, why 
are we not using the Peach Bottom pracf , \' o later In the study for specific 
procedures? 

flow rate that e)(ceeds regulJtory requirement and is able to 
ap r~le se for th~ OCP1 moderate leak scenarios'" 

Ftom p 188 • ... the TSG~4.1 "Peach Bottorn Station Operational Contingency 
es"' is the most applicable procedure to the SFPSS scenarios. The 

fol owing discusses SFP mitigation strategies per TSG.•4.1:" The description of two 
V ll~ ~:,,:ll'"loumps used to provide ma.ke up are 600 and 1300 gpm, 

SFPPSO,. 

lead 
Disposition 

(Note: Comment not based of official lOWG SFPSS Report! 
The assumptions referred to by the reviewer relate to the leakage ra 
given the estimated cracks in the liner. The initiation of cracks was 
calculated separately based on the strain demands and capa · 

Jose P. Note: 

Please see ,esponse to comment #356. 

(Note: Comment not bo:tsed of official IOWG SFPSS RPport) 

OonH. 
Addressed in .. PriorOispositionSalanced" comments. 

fNote: Comment not based of offlc,al IOWG SFPSS Report) 

Don H. Current language was developed in response to a previous comment 
documented in "PriorOispositionBalanc.ed" and is intended to convey 
both the uncertainty and benefit of successful mitigation deployment. 

(Note: Comment not based of official 10WG SFPSS Report}. In the 
mitigation equipment discussion, darified that the 600 and 1300 gpm 
are the pump capability. PBAPS only demonstrated meet ing the flow 

James C. rate recommendation by 10CFRSO.S4(hh). The actual flow rate is 

unknown. In addition, to deliver maximum flow rate for the 1300 gpm 
pump would need to connect 4 hoses. TSG-4.1 only instructs 
connecting two hoses. 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 
Process 

Priority 



# Office Received 
Affected Name 
Chapter 

13 NSIR 01/22/13 8 
Eric 

Shrader 

Eric 
14 NSIR 01/22/13 8 Shrader 

Randy 
15 NSIR 01/23/13 ES 

Sullivan 

Randy 
16 NSIR 01/23/13 ES 

Sullivan 

17 NSIR 01/23/13 ES 
Rondy 

Sullivan 

Randy 
18 NSIR 01/23/13 ES Sullivan 

Rondy 
19 NSIR 01/23/13 

Sullivan 

NSIR 01/23/13 

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

Comment 

(Pg 182} "Because the earthquake event coufd be a common cause failure 
mechanism tausmg simultaneous damages to Urnt 2 and Umt 3, only a half of the 
available plant staff mentioned above is assumed available for responding to the 
Unit 3 problem mch..1d,ng Unit 3 SFP mitigation ... 

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 

(Pg 1861 "• Minimum site staffing levets{I e., weekend/back shift" 

RFO staffing is much higher then weekend/back shift 

(pg.vii) " fn general, SFPs have a larger proportion of longer-lived r.idionucl1des. 
relauve to reactors. whu;h are le~s likelv to cause thP s1gnif,cant dos~s reqv;r,ed 
for acute health effects" 

Wow this comment does not seem correct, Cs in the quantities available certainly 
can deliver life threatening doses-. I think it is the slowly developing accident and 
evacuation that prevents early fatalities 

(Pg.vii~ ''llierefore, the use of a dose truncahon significantly reduces the 
quantified latent cancer fJtalities, by at least an order of magnitude" 

we did not use dose truncation and the reader will not understand what it is 
unless explained somewhere 

(Pg vii} "These valves are mvttiplied Q'i the frequency of release (10-7 per year), 
as to g1va context to the likelihood" 

really? do you mean divided? odd way to communicate land contamina 

(Pg. viir) ''• Human reliabihty analysiS for ons1te and offs1te m1ligat1on 
following a large seismic event, and specific to the spent fuel 1:· 

that ability to br1ng in a fire truck and pump water. orb · 
and pump water up 6 stories to the pool 

(Pg 21 "• Earlier movement of fuel in to casks that are 

d ated with a mofe holistic study, and these resources are better 
~ aspacts. of the agency's mission of protccung pcopte and the 

f this tntroduction is rather informal. ls that acceptable agency practice 
EG? 

SFPPSO,. 
Disposition 

lead 

(Note: Comment not based of official 10WG SFPSS Report). Language 
James C. added to state that the stlfflng consideration does not apply to when 

either Unit 2 or Unit 3 is in refueling outa.ge. 

Jamesc. 

AJ N. 

t not based of official IOWG SFPSS Reportt 

W ~ee. However presenting the results conditionally removes the 
Ii lihood context, which is very imponant in communicating the 

ults. Removing the quantitative information completely undermines 
the resolution of previous comments, which stressed the need to be as 
quantitative as possible. 

{Note: Comment not based of official IOWG Sf PSS ReporO 

This seems to be a response to another reviewer's comments, and is no 
longer applicable. 

(Note: Comment not based of official 10WG SFPSS Report} 
Don A. 

Report will be public and OUO materials will be removed. 

{Note: Comment not based of official IOWG SFPSS Report) 

Don A. We acknowledge this, and will fix when time allows. 

This document received a l evel 3 review by QTE. 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

Outside Planned 
Process 

Outside Planned 

Process 

Outside Planned 

Process 

Outside Planned 

Process 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 
Process 

Priority 



Office Received 

21 NSIR 01/23/13 

22 NSIR 01/23/13 

23 NSIR 01/23/13 

24 NSIR 01/23/13 

2S NSIR 01/23/13 

26 NSIR 01/23/13 

27 NSIR 01/23/13 

28 NSIR 01/23/13 

Affected 
Chapter 

2 

5 

5 

s 

s 

7 

7 

Name 

Randy 
Sullivan 

Randy 

Sullivan 

Randy 

Sullivan 

Randy 
Sullivan 

Randy 

Sullivan 

Randy 

Sullivan 

Randy 
Sullivan 

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

Comment 

(Pg. 17}. "The intent is to scope some of the associatad llm1tatton.s via st!nsiuv1ty 

studies. Recall that unmitig.Jted scenarios are bemg treated, which in part address 

SFPPSO,. 

lead 
Disposition 

(Note: Comment not based of official IOWG SFPSS Report) 

the case whern a , ea:ctor of other·SfP event prevents operatot action" James C. Comment appears to be based on an earliet version of the repott with 

text that no longer exists. In addition, the reviewer is correct that the 
The HRA does tteat reactor steam FYI HRA does tteat reactot steam. 

(Pg .24} "Total health effect ec;timates are not a function of distance,. and have no 
distance truncation . See Section 7.2.3 for more ,ofo,mat,on on this assumption." 

AJN. 
When did we ag.ree to th is? so now we have small doses and millions of people? See response to comment #242 

thought we agree to truncate atPAG? 

(Pg67~ " • At 24 hours, offarte support~'> 

as has been consistently stated by NSIR, this assumption is overly conservative, OonH. 
the industry support is designed to arrive in 24 hours, local state and corporate 

support would arrive sooner 

(pg.67)' • At 24*48 hours,. ad hoc actions Jfe planned ;:ind staged ' ispositionBalanced" comments. As stated above, in 

text large seismic event, and possibly a concurrent reactor 
ad hoc Jct ions would be planned from about 3 hours on, although resources could nt, he..1tecessary actions will be challenging. Given these 

limit implementation ges,., the authors believe the assumption is reasonable. Further, 

the a umption is consistent with the assumptions made in SOARCA 

NUREG-1935. section 3.2, lot paragraph) 

(Pg.69) "• 30--mioute delay i1Ssoc1atcd w.th manual observation/deci 

The HRA was performed after the rest of the analysis and uses a 
different set of assumptions. In the case of diagnosis and 

decisionmaking, the HRA predicted longer times which will affect the 
likelihood of mitigation being successful. 

fNote: Comment not based of offlc,al IOWG SFPSS Report) 

OonH. 

Section S.3.3 has been removed. 

(Note: Comment not based of official lOWG SFPSS Report) 

AJN. 
Paragraph deleted. 

s for both states allow for this ptotectlve action" 

ments: The following discussion defines the cohotts differently that the 
(Note: Comment not b,ased of official IOWG SFPSS Report) 

re modeled in MACCS2. On the other hand, Table 26 defines the 
AJN. 

horts e way they are modeled in MACCS2. This difference may confuse the 
This is not a comment from Randy to the us. Plea.se delete. 

, especially the fact that the the list defines 7 cohorts but the table only 6. 

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

Closed 

Closed 

Oosedwith 

Ques. 

Oosedwith 

Ques. 

Closed 

Closed 

Clos,,d 

Closed 

Review/Concurrence 
Phase 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWGReview 

IOWG Review 

IOWG Review 

Priority 
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30 

31 

32 

33 

Office Received 

NSIR 01/23/13 

Affected 
Chapter 

Name 

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

Comment 

(Pg.157} "This cohon will begins evacuating as they hear the order to evacuate for 

the 10· to 3-mife area, or observe evaC\lees traveling through the area ." 

SFPPSO,. 

lead 
Disposition 

Randy yes probably right, but will not make much difference 
(Note: Comment not based of official IOWG SFPSS Report} 

AJN. 
Sullivan 

Nates 8 comments: If they are observing evacuees traveling through the area, 

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

(Pg. ii) "The pools' thick walls and floors provide structural 1ntegr1ty and further 

protection of the fuel from natural phenomt"na and debris 

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

fi)(ed 

NRR 01/29/13 Abstract E. Bowman OonA. 

NRR 01/29/13 Abstract 

Executive 
NRR 01/29/13 

Summary 

NRR 01/29/13 
Executive 

Summary 

Pool's should be singular possessive to match the diswssion in the remainder of 

the paragraph. 

(Pg . ii) '"It is only because such a challenging event is studied that any off site 

c.onsequcnccs are predicted." 

The use of the word "predicted" In this sentence conveys suong1y that we believe 

that in the event the postulated seismic event occurs there will be off site 
consequences due to the effec1 of the event on the SFP. This contrasts with the 

low conditional probabilities of release provided in tables 32 and 44, the highest 
E. Bowman of which is 0.69%, and the 0.1 conditional probability of fai lure cited In i tem 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, I would suggest 

using the phrase •may be possJbre• or "may be postulated" rather than the word 
"predicted: I believe this is important in the Abstract in order to set the proper 

tone for the paper . 

(Pg. ivt "The renE"Wf/d lnterPst m spent hlPI storage arising from the 
path forward of the planned geoJogic repository and from the aforeme 

PVPnts in J;;ipan has prompted ml(>rest in capturing thP conse 
postulated accidents associated with high·density SFP sto 

E. Bowman safetv study." 

I would change the phrase" ... associated with hig.h-<:len ty 
" ... associated with high-density spent fuel storage ..... b 

being stored, not the SFPs. 

1n 60,000 years was used 

in this study ... " 

Closed 

Don A. 

Don A. Corrected. 

Don A. Corrected. 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

IOWGReview 

IOWG Review 

IOWG Review 

IOWG Review 

IOWGReview 

Priority 



Office Received 

34 NRR 01/29/13 

35 NRR 01/29/13 

36 NRR 01/29/13 

37 NRR 01/29/13 

38 NRR 01/29/13 

Affected 
Chapter 

Executive 
Summary 

Executive 
Summary 

Executive 
Summary 

E>cec-utive 
Summary 

Executive 
Summary 

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

Name Comment 

(Pg vi) "Nevertheless, the improved reliable and available SFP indication required 
by thf Order of March 12, 2012 iEA·12·0S1}, is esc..ential to ensure that plant 

personnel can e.ffecHvely priotitize e,riergency actions The availability of such 
instrumentatmn may h;tVP changed thP. mode> (makeup vf'r<iV\ sprays) dPployPd 

E. Bowman for some situations studied here." 

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 addren that obvious question. 

(Pg vii, Item 9) "In general, SFPs have J larger proportion of longer-lived 
r~dionud1des, rtl'lat1ve to reactors, whrch ;nP le$S ltkely to cause thP $ignificant 
doses required for acute health ettects." 

E. Bowman This statement is misleading because it is really the expended fuel rather than the 
SFPs with the larger proportion of longer-lived radionudides. Also, it might be 
better to move the clause relating t he proportion to 1hat of fuel within reactors 
earlier in order to avoid relating the phrase " ... which are leiS likely ... " back to the 
previous object .. ,eactors .. rather than "longer·lived radionuclides.'" 

(Pg. vh, Item 10} "In both cases ,Vithout successful deployment of m1t1gauo,,. the 
individu1I latent cancer fatality risk for the studied scenarios is on the order of 1~ 

E. Bowman l OtolO.llperycar." 

Should the units of the risk be fatalities per year rather than merely per year? 

(Pg . vh, Item 13) "Whifp the likehhood of relea!)e is low, the amount 
contamlnat1on and the number of displaced indiv1duafs can be conside 
can P.x'tend io far dlstancer." 

The ROP uses the color white for low to moderate s-afe.JVfg 

defined as greater than 10·1 and less than or equal t~6 6L 
E. Bowman green for very low safety significance, which is def in 

or equal to 10·1 . Given the discussion in Item 7 on p at effective 

deployment of mitigation reduces releas from 10 to 6x.to·', I would 
suggest characterizing the likelihood~ 
being *'very low" rather than "low" in a 
usage for discussions of relea 

SFPPSO,. 

lead 
Disposition 

Don A. Corrected. "Essential" has been changed to '"important ," 

Don A. 

AJN. 

individual's LCF risk per year. Individual LCF risk is the 
an individual will die from cancer, and hence is unit less 

The executive summary is being rewritten, but the text will be changed 
to "very low." 

Don A. Corrected. 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWGReview 

Priority 



39 

40 

41 

42 

Office Received 

NRR 01/29/13 

Affected 
Chapter 

Executive 
Summary 

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

Name Comment 

(Pg viii) 'In addition to the speclfic ongoing regulatorv actions mentioned above, 
thcuc are ongoing ac.t•ons which seek to further cnhancl? sc1fety at nuclear power 
plants, such as initiatives related to re-evaluation of seismic hazard, station 
blackout capabdities, and emergency prep~redness staffing." 

E. Bowman FYI, the rutemaklng as.sociated with NTIF Recommendation 4.1 ls likely to make 
the EA· 12-049 requirements generically applicable without modifying station 
blackout requirements to 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" 

SFPPSO,. 

lead 
Disposition 

Brian W. reference to S80 has been removed. 

NRR 01/29/13 
Executive 
Summary E. Bowman The phfase · ex-containment compartments .. could be made mote plain language 

Don A. Changed to reactor building 

NRR 

NRR 

01/29/13 
Abbreviation 

sand 
Acronyms 

Abbreviation 
01/29/13 , and 

Acronyms 

by phrasing it as "compartments adjacent to containment" or something like that . 
As is, it sounds a bit like jargon. 

(Pg. 20) The t ext makes use of · e.S.b" in a couple of spots. This should be added 
to the list of abbreviations and acronyms along with the following definition: 

E. Bowman "The mitigating strategies requirements initially included in Section 8.5.b of Order 
EA-02-026. dated February 25, 2002, and later made generically applicable in 10 

CFR 50.54(hh)(2). 

(Pg. 20) .. MELCOR not an acronym .. 

OonA. 
"MElCOR not an acronym• was used in NUREG-1953 and we are 
following the same practice. 

A so, wit respect to t e 
comment on MELCOR not 
being an acronym, while there 
was a statement incJuded in 
the acronym section of 
NUREG-1953 to the ,ame 
effect, if it isn't an acronym or 
abbreviation it doesn't belong 
on that list. People once 
thought that the eart h was 
flat, but came to the 
realization that this was in 
error and went on to think 
things that actually add value; 
if you must really include the 
disclaimer that MELCOR is not 
an acronym on the lis-t of 
acro-nyms, I 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 i ts 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 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

IOWGReview 

IOWGRevlew 

IOWG Review 

IOWGReview 

Priority 



Compiled Comments on Frozen Sf PSS Documents / ,/ (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer C~ j \r Review/Concurrence 

Priority 
Chapter lead Phase 

IPg. 20) "AC alternating curce.nt" :, 

The use of the capitalized acronym is contrary to the NUREG·OS44 usages, whic.h 
are: 

Abbreviation 

~ 
,_ 

43 NRR 01/29/13 sand E. Bowman 
AC administrative cont.rot 

Don A. The document has been corfected for both ac and de. Clo<ed IOWGReview ·-
Atronyms 

advisory committee 
air conditioning ,-. 
allegations coordinator 

~~ ac alternating: current 
I 

Note that the lower case "ac" is used on page 7 of Section 1. .. ~-
Abbreviation Af"-'}fv 44 NRR 01/29/13 sand E. Bowman The ac<0nym ACRS Is omitted. Don A. added Closed IOWG Review ·-

Acronyms 

Abbreviation r P 45 NRR 01/29/ 13 sand E. Bowman The abbreviation C for Celsius is omitted. Don A. added Closed IOWG Review --
Acronyms 

Abbreviation ,.;:.. '7.J 46 NRR 01/29/13 sand E. Bowman The acronym FAQ is omitted. Don A. added Closed IOWG Review ·-
Aaonyms 

Abbreviation 

Generic Issue ~ 

... 
47 NRR 01/29/13 sand E. Bowman The acronym GI is omitted. Don A. Closed IOWG Review ·-

Acronyms 

Abbreviation Grrn ue~ 48 NRR 01/29/13 sand E. Bowman The ac<0nym GSI is omitted. Don A. Closed IOWG Review ·-
Acronyms 

Abbreviation 

Don ~ ~ aboratory added 49 NRR 01/29/13 sand E. Bowman The acronym INL is omitted. Closed IOWGReview ·-
Acronyms ~ 

Abbreviation 

~ 
"' 

so NRR 01/29/13 sand E. Bowman The acronym MPC is omitted. ~ ,ttl•Purpose Container added Clo<ed IOWG Review --
Acronyms 

Abbreviation 

~ ~ nA. 51 NRR 01/29/13 sand E. Bowman The acronym PWR is omitted. Pressurized Water Reactor added Closed IOWG Review ·-
Acronyms ... 

Abbreviation 

The aCfonym TR is omitted. This acronym I< used to~ 52 NRR 01/29/13 sand E. Bowman Don A. Added Closed IOWG Review ·-
Acronyms 

'"' •I""•••"'"'"'""=''~ '""~'""' of water adJacent to the reactor (how JdJa epe son plant design) that 

Introduction are roufthly 12 m+>tNS {m) (40 f~et (ft}) p • 

53 NRR 01/29/13 and E Bowman Don A. Modrfied as requested by the reviewer Closed IOWG Review ·-
8ackground I would suggest deleting the m~ r before 'hfe," m th is sentence It 's 

really the life of the fuel ass~;.,·,~ 
having a •ufe• that extends m its r "1 

(\~~· which could be thought of as 
~ I s decommiiSioning. ''•···:~·""' '"'"'-"'~"···-·~·· Introduction 

construct.1011 of s a rep o~dear pow~r plants .,reraded" their Sf Ps 

in the 19805 and 1 For consistency, hyphenated form · re-racked" is now used throughout 
54 NRR 01/29/13 and E. Bowman Don A. Closed IOWG Review --

Background 
the report. 

Foot~; pa ,v use~ e hyphenated form " re-racl<ed." The usage should 
be CJ)f,lSf t oughout the document. 

~ A mbered bullets) "Now, let us consider some less-obvious 

~ 
~ ,ons." 

Introduction 

ss NRR 01/29/13 and dundant. Repeats similar word usages. Considerations is used way to Don A. This sentence is removed. Closed IOWG Review ·-
Background his section, you might want to consider whether "consider" is a good 

~ 
verb to use here. tt might be worth considering W'hether a different word could ~-- be u<ed. 

r "+ 



Compiled Comments on Frozen Sf PSS Documents / n/ (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer '°,T\} V Review/Concurrence 

Priority 
Chapter lead Phase 

(Pg. 2J "Cummt licenses for dry eosk storage systems limit the ability to transfer of 

~~ 
:, 

Introduction fuel from the SFP to dry storage casks that have been dischorged from the reactoc This is now re'N'Orded as, "Current licenses for dry cask storage systems 
56 NRR 01/29/13 and E. Bowman less than Sye;:irs." 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 S years." 
This is unclear. 

C o--(Pg. 2) "Expedited disch.:irg,ng of fuel from the SfP to drv storage increases the 

(! ~ freQut-ncv of :Postulated cask drops, whu:;h in turn tnO"eases the nsk of causing 
damage to the poot or cask that could lead to a radioactive release ... I 

Introduction 
This consideration would only be true in the short run. I believe the current 

w,•~••~'"'"""""'"''"~ -=:, 57 NRR 01/29/13 and E. Bowman 
position on the ultimate storage place for spent fuel is some off site long term 

Don A. SF PSS. We think the bullet is adequate for ~nt, ·, is Closed IOWG Review .. 
storage location. Expedrted discharging of fuel would only increase the frequency 

8acl(ground 
of discharges in the near term since it will all eventualty have to be moved out of considered in SFPSS. ~ 
the SFP anyway. The only thing that could change the frequency of postulated 
cask drops in the long 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} "£xped1ced d1scharg,ng of foel 1nctcascs occupational doses for workers 

'"r~ :, 
Introduction involved With the management and transfer of the spent fuel." 

58 NRR 01/29/13 and E. Bowman Don A. Closed IOWG Review .. 
Background Similar to the discussion above, this is only true if you amplify the discussion to 

include the possibility of reduced radioactivity of older fuel. 

(Pg 2J "Ea.rftC!r movement of fuel In to c.a,sks that arl? not approved for sh1ppJng or 

' ~ .. -~~·--
long-term storage will require that fuel to be repackaged filter for shipment to the 

Introduction 
eventual long term tt!posltory or 10ten,n storage s1tl? " 

~ 
( 

59 NRR 01/29/13 and E Bowman 
This presupposes that ex-post facto llcensure of the casks for shipping o~ 

Closed IOWG Review .. 
Background 

term storage wlll never be possible I would suggest changing this to rea . ma 
require . • rather than" WIIJ requite ., in Order tO avotd taking a ton ·v 
pos,t,on on that subject .... 

Introduction (Pg 3. second line) ' . but we are re-examinging th•s ... " .-y?\ ~ ., 
60 NRR 01/29/13 and E. Bowman Don A. Text has been corrected Closed IOWGReview .. 

Background typo. 

Introduction (Pg. S. first line of second paragraph)., . Unot#3 v ~ 
61 NRR 01/29/13 and E. Bowman Don A. Text has been corrected Closed IOWGReview .. 

Background typo 

(Pg 6, second bullet)" ... {recall thot ~~~d~ch reduces the 
benPf1t of cros~-flow ,f thf> pool WPrf• ec: rained}" 

Introduction 
62 NRR 01/29/13 and E. Bowman I don't believe a discussion on f is included previously, so it would Don A. "recall" is now changed to "it should be mentioned" Closed IOWG Review .. 

Backg.round be inappropriate to direct ~~ : fact. You could either delete 
the phrase "recall that" fro he entli ital note or add a discussion of BWR 
fuel channels to the !;"Par h of~- ection on page 1. 

hltroductlon ,,~ '" "'""''"''"·-~,,, ... ,_,,..,,, 
63 NRR 01/29/ 13 and E. Bowman 

the stud'( ey hmi and ;.lSsumptions. 
Don A. corrected. Closed IOWG Review .. 

Background 
Secf o · es the assumptions. should this sentence refer to t hat section? 

Introduction ~~e ~ ludes indication of the presence of two footnotes that are 64 NRR 01/29/13 and E. 8owt Don A. corrected Closed IOWGReview .. 
Background 

~(om the report. 

Introduction 

~ 
~~ ~le 1 uses the convention of 7·10-4 rather than 7 x 10·6, which is used in 

65 NRR 01/29/13 and of the abstract and executive summary. This inconsistency occurs in the Don A. modified for consistency Closed IOWGReview .. 
Backgrou,i(f- text later as well. -



Compiled Comments on Frozen Sf PSS Documents /,../ (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer C~ ; ~ Review/Concurrence 

Priority 
Chapter lead Phase 

(Pg. 8, first full paragraph below Table 11 " .. a specific range of ground motions 

~~ 
~ Introduction 

66 NRR 01/29/13 and E. Bowman 
was chosen for th•s study (see Section 1) 

Don A. corrected to Section 3. CloS<!d IOWG Review --
Sacl<ground 

Should this reference be to Section 2? 

(Pg. 9, first full paragraph) To fatthfu11y represent these tempor<l11Y changing 

~ ~ Introduction conditions .... 

67 NRR 01/29/13 and E. Bowman Don A. .. temporally• is deleted. Closed IOWGReview .. 
Background The adjective '"temporally" adds nothing to the sentence and should onty be 

"" included if you're being paid by the word . 

Introduction 
(Pg 12 et seq.) Discussion of the National Audemies study (NAP, 2006} ~ · 68 NRR 01/29/13 and E. Bowman Don A. corrected for consistency Closed IOWG Review .. 

Backg.round 
inconsistently uses the possessive form •National Academies' study." 

"" 
(Pg. 13) " ... (e.g., th• "Phase 2' stte.spociflc assessments)." 

Introduction 
69 NRR 01/29/13 and E. Bowman This parenthetical note is a bit cryptk. I would suggest using something like "{e.g., Don A. '"'""~·-··:~1 Closed IOWG Review --

Sacl<ground site-specific assessments of licensee response to develop strategies to maintain or 
restore SFP cooting capabilities.)· 

-
(Pg. 13, second full paragraph) .. (e.g., the Power Reactor Security Rulemaking 
cod,fied on 10 CFR SO S4(hhl(2)).' 

Introduction 
Please consider modifying the parenthetical note to say "(e.g., 10 CFA. 

70 NRR 0 1/29/13 and E. Bowman Don A. m •• ssu ested the reviewer Closed IOWG Review .. 
8ackground 

SO.S4(hh)(2) as a result of the Power Reactor Security Rulemaking)." There is a 
sensitivity on the part of stakeholders for characteriz.ing rulematdng activities as 
codifying requirements rather than laking into account their input and lessons 

' learned. 

'"' Introduction (Pg. 16) The tltlescit•d for Orders EA,12-049 and EA,12-051 are the title for tile 

~ ~ -recognize that, but the letters ,efer to the dates mentioned in the 
71 NRR 01/29/13 and E. Bowman accompanying letters transmitting the Orders rather than those of the 0~ Closed IOWGReview --

Background themsetves. 
report. 

(Pg. 23, comment on mode of m1tigauon deployment}" .... Thi differenc 10 I/ 
of deployment shows the value of the addrtional instrumental eQUII'. RC 

Major Order EA 12·051. Hossein . ... shows the value of", is replaced with " . . shows the potential benefit 
72 NRR 01/30/13 E. Bowman Closed IOWG Review .. 

Assumptions E. of the additional.." 
This statement may be overreaching without an exa tio he survivability 
of that instn.imentation in the seismic event. 

~ 
Abbreviation 

The abbreviation K for KeMn is o:;::._V£__ 73 NRR 01/30/13 sand E. Bowman Don A. added to list of acronyms Closed IOWG Review .. 
Acronyms 

Abbreviation 

The acronym MCCI is ~tt•( ~ ~ 74 NRR 01/30/13 sand E. Bowman OonA. added to 11st of acronyms Closed IOWG Review .. 
Aaonyms 

(Pg. 25, comme:~ n) ... as determined by the Pennsylvania 

75 NRR 01/30/13 
Major 

E. Bowman 
Code Titlo 25§ 21 . . ..• • 

Don A. Fixed Closed IOWG Review --
Assumptions 

Two pe,A after 2 .51. 

Seismic ~ -"'~······ · lnste.1d of the ongoing updat<! 
' 

76 NRR 01/30/13 
Hatard 

E Bow? 
Andrew 

corrected Closed IOWG Review .. 
Charactenzat 

end of line pnor to penod, which 1s on fme between 
M. 

ion 
s 

Seismic 

~ fJ ) .. . f 
77 01/30/13 

Hazard Pr,1.7, bullets There 1s mcons,stent usage o spaces between numbers and the Andrew 
Closed IOWG Review NRR 

Characte;?.:: 
corrected .. 

~nits; e.g., 0.1 g to 0.35g In the second bullet. M. 
ion "'-v-

' 



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

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

Seismic 

78 NRR 01/30/13 
Haiard 

E. Bowman 
(Pg. 27, third bullet) Second line use> "USGS {2008) model" rather than "USGS Andrew 

corrected IOWG Review 
Characterizat 2008model." M . 

ion 

Seismic 

79 NRR 01/30/13 
Hazard 

E. Bowman (Pg. 27, fifth bullet) First line uses "USGS model" rather than "USGS 2008 model." 
Andrew 

comicted Closed IOWG Review 
Characterizat M . 

ion 

80 NRR 01/30/13 References E. Bowman (Pg. 246) Reference NRC, 2008b omits the ADAMS accession no. MLD80300179. 
Hossein 

Fixed Closed IOWG Review .. 
Seismic 

(Pg. 36, rtem (3)) '' .... It is expected that efforts by thP NRC and industry related to 

Hazard 
Requests tor Information in SECY·12·002 (NRC, 2012) . .. 

Andrew 
81 NRR 01/30/13 E. Bowman corrected Closed IOWG Review 

Characterizat 
I believe the reference should be to Requests tor Information provided to the 

M. 
ion 

Commission in SECY·12·002S (NRC, 20121). 

Abbreviation 
82 NRR 01/30/13 sand E. Bowman The acronym CSCM is omitted. Don A. added to list of acronyms Closed IOWGRevlew 

Acronyms 

Scenario 
(Pg. 75, section S.6.1, bullet 2) ... Due to the differ~nce from the reactor 

Delineation 
situation (where de power to control torbme·dnven systems ,s important 10 a 

and 
station bjackout) .... " 

83 NRR 01/30/13 E. Bowman OonH. Closed IOWG Review 
Probabilistic 

N.b., the 50.54{hh)(2) strategies as well as those under development for EA-12-
text. 

Conslderatlo 
ns 

049 indude manual initiation of TOAFW if de power is lost. This isn't really 
pertinent heres but may be worth acknowledging in a footnote. 

Abbreviation 
84 NRR 01/30/13 sand E. Bowman The acronym GWO is omitted. Closed IOWG Review 

Acronyms 

Abbreviation 
85 NRR 01/30/13 sand E. Bowman The acronym MTU is omitted. Closed IOWGReview 

AQ"onyms 

Abbreviation 
86 NRR 01/30/13 sand E. Bowman The acronym RS is omitted. Closed IOWGRevlew 

Acronyms 

Abbreviation 
87 NRR 01/30/13 sand E. Bowman The aetonym CFO is omitted. Closed IOWG Review 

Ac:ronyms 

Abbreviation 
The acronym CV is omitted. It is also undefined in th · 

88 NRR 01/30/13 sand E. Bowman Don A. control volume added Closed IOWGReview 
Ac10nyms 

hints that it stands for Conttol Volume. 

89 
Accident 

NRR 01/30/13 Progression 
Analysis 

Hosseln reference to K is removed and paragraph is reworded • .. .Included a 
E. form loss coefficient of 3.8" 

Closed IOWG Review 

document. 



Office Received 

90 NRR 01/30/13 

91 NRR 01/30/13 

92 NRR 01/30/13 

93 NRR 01/30/13 

94 NRR 01/30/13 

95 NRR 01/30/13 

96 NRR 01/30/13 

97 NRR 01/30/13 

Affected 
Chapter 

Accident 
Progression 

Analysis 

Execotive 
Summary 

Accident 
Progression 

Analysis 

Abbreviation 
sand 

Ac.ronyms 

Abbreviation 
sand 

Acronyms 

Abbreviation 
Siind 

Acronyms 

Abbreviation 
sand 

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

Name Comment 

(Pg. 106, final paragraph} "Figure SS shows the water level for the moderate leak, 
high·density OCP3 scenario Because of the spray activation at 3 hours {see Figure 
S6), the bottom of the racks clears fo, natural c1rculat1on airflow more than 1 hour 
later compared to an unmrtigated case (see Hgure 49) f inaUy, the spray flow rate 
and the leak rate arc equilibrated by about 8 hours as requ1r&d by the hydrostatic 
head at the bottom of the pool. The acwal spray water reaching the bottom of the 

E. Bowman pool is somewhat less than 200 gp,n (O.OU m3/s) 1n Figure S6 because of heat 

tran,;fer from spray droplets to the atmosphere and fuel rods JO. 

Is there sufficient sensitivity to the spray flow rate that a higher one, or spray in 
combination with makeup would result in an equilibrium head above the bottom 
of the racks such that natural circulation airflow would be impeded? 

(Pg. viii) "In addition to the $pf:'cific ongoing regulatory ;:iction~ m1;>nti0Md above, 
there are ongoing actions which seek to f-unher enhance safety at nuclear power 
plants, such as initiatives related to ,e-eva1uat1on of seismic. hazard, station 
blackout capabilities, and emergency precaredriess staffing.'' 

FYI, the rufemaking associated with NTIF Recommendation 4.1 is likely to make 
E. Bowman the EA·12·049 requirements genericalty applicable without modifying statio 

blackout requirements to any great extent. It might be a bit of a stretch 
a separate regulatory action. There is a COMSECY on the svbject current 
OEOO. 

E. Bowman 
It might 

SFPPSO,. 

lead 

Hossein 
E. 

Hossein 
E. 

Don A. 

Don A. 

OonA. 

Don A. 

Don A. 

Disposition 

At higher flow rates (e.g., with injection of !>00 gpm) - it is possible to 
block the bottom of the racks. Actually, such a case occurs for 
mitigated medium leak OCPl ($ee page 118 and Figure 73). As 
explained on page 118, NA combination of radial heat transfer within 
the as.sembly; radial heat transfer from the recently discharged i& • 
temperature fuel to adjacent fuel assemblies; and steam co 
boiling in the bottom of the as.semblie$ between cells k.eep 
temperature near 1200 tCN Therefore, in this case, there is 

lhe response included in the 
,loci< to the left sheds light on 

o,c,,._~_.,the sensitivity to spray flow 

~k you for the additional information. Here we are just referring 
enerally to •ongoing actions" so no change Is required. 

modified as suggested by the reviewer 

residual heat removal added 

Commissiofl of the European Communities added 

federal guidance report 

International Commission on Radiological Protection added 

National Covncil on Radiation Protection and Measurements added 

rates and should be reflected 
in the report. 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

Priority 



Compiled Comments on Frozen Sf PSS Documents / ~ (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer c~ ) V Review/Concurrence 

Priority 
Chapter lead Phase 

Abbreviation 

~ 
~ 

98 NRR 01/30/13 sand E. Bowman The acronym CFR is omitted. Don A. Code of Federal Reg1.1lations added Closed IOWG Review .. 
Acronyms 

Abbreviation A,-")() 99 NRR 01/30/13 Siind E. Bowman The acronym rem is omitted. OonA. Roentgen Equivalent Man added Closed IOWG Review .. 
Acronyms 

Abbreviation '= 'J 100 NRR 01/30/13 sand E. Bowman The acronym SFPSS is omitted. OonA. Spent fuel Pool Scoping Study added 

~ 
Closed IOWG Review .. 

Ac:ronyms 

Abbreviation V I 
101 NRR 01/30/13 sand E. Bowman The acronym SOARCA is omitted. Don A. State of the Art Reactor Consequence Analyses- added .ii Closed IOWG Review .. 

Acronyms ,.._ 
./ -Abbreviation 

biological effects of ionizing radiation ad~ ~ 102 NRR 01/30/13 sand E. Bowman The acronym BEIR is omitted. Don A. Closed IOWGReview .. 
AQ"onyms 

Abbreviation 

biological effectiveness factor r ~ ....,J 103 NRR 01/30/13 sand E. Bowman The acronym BEF is omitted. Don A. Closed IOWGRevlew .. 
Acronyms 

Abbreviation 

dose and dose rat-::::._~ ~ d 104 NRR 01/30/13 sand E. Bowman The aetonym OOREF is omitted. Don A. Closed IOWG Review .. 
At<onyms 

Abbreviation 

Federal Erner~ ~ n::ency 105 NRR 01/30/13 sand E. Bowman The acronym FEMA is omitted. Don A. Closed IOWGReview .. 
Ac10nyms 

Abbreviation 

ei ~ n lev~ ded 106 NRR 01/30/13 sand E. Bowman The acronym EAL is omitted. Don A. Closed IOWGReview .. 
Ac:ronyms 

Abbreviation ~ 2§.. I 
107 NRR 01/30/13 sand E. Bowman The acronym SAE is omitted. OonA. " ~ tiemergency added Closed IOWG Review .. 

Acronyms / 
Abbreviation 

~ 
T 

108 NRR 01/30/13 sand E. Bowman The acronym GE is omitted. ~ ~eral EJectric. added Closed IOWG Review .. 
Ac;.ronyms 

Abbreviation 

~ ~ nA 109 NRR 01/30/13 sand E. Bowman The acronym EAS is omitted. emergency alert svs:tem added Closed IOWG Review .. 
Acronyms ..... 

Abbreviation 

~ 110 NRR 01/30/13 sand E. Bowman The acronym SIP is omitted. Don A. shelter in place added Closed IOWG Review .. 
Acronyms 

Abbreviation ~A 111 NRR 01/30/13 sand E. Bowman The acronym Dl TSHl is omitted. Don A. delay to shelter added Closed IOWG Review .. 
Acronyms 

Abbreviation 

The acronym DLTEVA isomine~ ~ 112 NRR 01/30/13 sand E. Bowman Don A. delay to evacuation added Closed IOWG Review .. 
Acronyms 

Abbreviation 

The acronym ESPEED .:,mi, ~ f ~ 113 NRR 01/30/13 sand E. Bowman Don A. speed {WinMACCS input variable) added Closed IOWG Review .. 
Ac.ronyms 

Abbreviation 

Theacron: ou~ e;--114 NRR 01/30/13 sand E. Bowman Don A. duration of beginning phase added Closed IOWG Review .. 
Acronyms 

Abbreviation The.4....4 10;,!ned. 115 NRR 01/30/13 sand E. Bowman OonA. duration of middle phase added Closed IOWG Review .. 
Acronyms "' }<I._ 

Offsite 

'~ 
~ able~ "???" Is listed as the value for annual dose limit to members of 

116 NRR 01/30/13 Consequence 
b based on EPA/NRC long·term cleanup strategy. It might be better to 

AJN. May not be TBD. Replaced with" •• ". Closed IOWG Review .. 
ronym "TBO· for to be determined rather than"???· to convey that It is 

Analysis ~~ ional rather than we don't have any idea what it will be. 

Abbreviatf~ 

~ 
~ 

117 NRR 01/30/13 sand The abbreviations Ci and MO are omitted. OonA. curies and megac:uries added Closed IOWG Review .. 
Acronym/ 



Compiled Comments on Frozen Sf PSS Documents /A/ (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer C~ ~ ~ Review/Concurrence 

Priority 
Chapter lead Phase 

Pp. 160-161 Table 31 ext ends over two pages and is d ifficult to read/interpret. 

~~ 
~ 

Offsite 
118 NRR 01/30/13 Consequence E. Bowman 

Also, this table marks the first use of the convention 6E-09 for 6 x 10 9; it is not 
AJN. Fixed. Closed IOWG Review .. 

Analysis 
entirely clear why th is shift was made, though it may be due to use by a different 
group of people of the results. 

Offsite 
(Pg. 161. third paragtaph) "a human retiabihty asses~ment iHRA) is provided in 

~ ~ 119 NRR 01/30/ 13 Consequence E. Bowman 
Appendix#. ' 

AJN. Corrected. Closed IOWG Review .. 
Analysis 

This should probably refer to Section 8. ~ 

' ~ 
-Offsite 

Pp. 161-162 Table 32 extends over two pages and is dif f it\llt to read/interpret. 
I 

120 NRR 01/30/13 Consequence E. Bowman 
Also, the notes to the table use multiple asterisks, which cause a bit of eyestrain 

AJN. Fixed. Closed IOWGReview .. 
to interpret; it may be more user-friendly for old folks like me to swap in different 

Analysis 
symbols so we don't have to count the stars. 

Otfsite 
(Pg. 169t "fable 34: Cons(!quence Compadsoo -low/High Density (lx4) Loading" 

r_,,C:f' 121 NRR 01/30/13 Cons.eqvence E. Bowman 
It would be clearer to use the same convention for the title of the table as is used 

AJN. Corrected. Closed IOWG Review .. 
Analysis 

in the first entry, "low vs. High." 

122 NRR 01/30/13 sand E. Bowman The acronym P8APS is omitted. Don A. added to 11st of acronym'-. L ...,.~ Closed IOWG Review .. 

Human 
(Pg 173, item (2)) "1See Table 5 in thlS liRA repo<t.)" 

The table refe~ ·and is removed. 123 NRR 01/30/13 Reliability E. Bowman 
Reference to the table is unclear and probably represents a former table number 

JamesC. Closed IOWG Review .. 
Analysis 

prior to incorporation in the overall report. 

Human The discussions on pp. 175 and 176 of the 50.54(hh)(2) SFP mitigation locations ~ ,:.:.00 .. , ..... -... =•··-· 124 NRR 01/30/13 Reliability E. Bowman and Figure 100 should be designated for Official Use Only· Security Related James~ Closed IOWG Review .. 
Analysis Information and withheld from public disclosure. 

d to make it consistent. 

Abbre\/iation ( 

~ ' 125 NRR 01/30/13 sand E. Bowman The acronym ORNL is omitted. ,,.. , Ridge National Laboratory added Closed IOWG Review .. 
Acronyms 

Abbreviation ,'t. t)AT 126 NRR 01/30/ 13 sand E. Bowman The acronym TSG is omined. technical support g·uideline added Closed IOWG Review .. 
Acronyms 

Abbreviation 

"'"'° 
' 

127 NRR 01/30/ 13 sand E. Bowman The acronym TSC is omined. Don A. tec:hnical support center added Closed IOWGReview .. 
Acronyms 

Abbreviation y 128 NRR 01/30/ 13 sand E. Bowman The acronym OSC is omitted. Don A. operational suppo,t center added Closed IOWG Review .. 
Acronyms -

Abbreviation QL 
.... 

129 NRR 01/30/13 sand E. Bowman The acronym S80 is omitted. OonA. station blackout added Closed IOWG Review .. 
Acronyms 

Abbreviation 

The acronym HEP Is om: ted(» 130 NRR 01/30/13 sand E. Bowman Don A. human error pcobabillty added Closed IOWG Review .. 
Acronyms 

Human 
pp. 186-7 are c~~e header for Section 8.3.2.3 is all bold 

131 NRR 01/30/ 13 Reliability E. Bowman JamesC. Format issue, fixed. Closed IOWG Review .. 
Analysis 

and centered an r 1s unreadable. 

Human 

Pg ~ ,o~ lch is absent. 

Corrected. The figure 105 reference was mistakenly added in 1he 1ext. 

132 NRR 01/30/13 Reliability E. Bowman JamesC. The reference was removed. This affect all downstream figure Closed IOWG Review .. 
Analysis numbering. i .e., Figure 106 should be figure 105. 

Human 

~ ~ is unreadable. 133 NRR 01/30/ 13 Reliability E. Bow7 JamesC. Replaced by a readable version. Closed IOWGReview .. 
Analysis 

Consideratio 

E~ 
~ J obie 52 extends across two pages and Is difficult to read. 134 NRR 01/30/13 nof Don A. fixed Closed IOWG Review .. 

Uncertainty.., 

Abbreviation 

~ 
~ 

13S NRR 01/30/13 sand The acronym ICE is omitted. Don A. inadvertent criticality event added Closed IOWGReview .. 
Actonyms~ 



Compiled Comments on Frozen Sf PSS Documents / .,/ (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer '°,T\) vt. Review/Concurrence 

Priority 
Chapter lead Phase 

~.;$' 
~ 

Other Issues (Ps 229. f inal line) Fukushima Oai<ch, (5 SWR Mark 1 Sf Ps)" We added the 8WR with Mark II containment to the report, but the 

136 NRR 01/30/13 and E. Bowman JoseP. common SPF which is at ground level was not considered relevant for Closed IOWGReview ·-
Observations Weren't there 6 unit specificSFPs and a common one? th is comparison. 

' (Pg. 230. third paragraph)" . According to the NERH (2011b) repo,t, minor leaks "i u Other Issues of tadloa,t!ve material (all contained lns1d<' bulld1ogs) at the Ona~ plant were. ~ 

137 NRR 01/30/ 13 and E. Bowman attributed to sloshing of SfP water," 
Hossein 

Fi><ed (/, Closed IOWGReview 
E. 

·-
Obsetvations I 

tvJ)O 

(Pg. 231. first lone) • . (~.g., severn1 of the reactors an? Matk II reactors iost~ad of ':2f-Mark J reactors}, .. " 
Other Issues 

~ 138 NRR 01/30/13 and E. Bowman Would it be better to characterize the difference between the reactors as having BrianW. fixed Closed IOWGReview --
Observations Mark II containments rather than Mark I conta inments? The reference site for 

thi.s is a GE Type 4 boiling-water reactor with a Mark I con tainmeot, not a BWR rA Markt reactor per se . 

Other Issues (Pg 231, second bullet) " .. and Units 6and 7 ot kahlwazoki·Kariwa." 

~ J 139 NRR 01/30/13 and E. Bowman Don A. fixed Closed IOWG Review ·-
Observations typo 

Other Issues Pg. 231, table S4 lists Unit 5 twice, once as a Mark I rea<tor and once as a Mark II 
140 NRR 01/30/13 and E. Bowman reactor. The final one should probably be Unit 6, and it may be more appropriate Don A. fix•.--}/v Closed IOWG Review .. 

Observations to refer to them as Mark I and Mark II conta inments rather than reactors. A A 

P. 244, The acronyms NAP and NAS are used for references published by the 

Brian ~ ~ een changed to NAS, 141 NRR 01/30/13 References E. Bowman National Academies, with the latter being listed as the National Academy Press closed IOWG Review --
vice the National Academies' Press. It's not clear why they are cited differ ently. 

'"' ~ 
142 NRR 01/30/13 References E. Bowman Orders EA-12-049 and -051 are omitted from the references. ~ ,~./ 1frence has been added closed IOWG Review ·-

(" >S'l"OU W~••••.-•-w"<,~~"'''"'~ ~~ y 

Frequently ""'"' ••-"-''"' '""" '"=" ~ ,m'""' • " study?" 
l,DonA. 

hyphenation is removed as s.uggested by th!:! reviewer to be consistent 
143 NRR 01/30/13 Asked E. Bowman 

with other occurrences 
Closed IOWGReview .. 

Questions 
The phrase beyond design basl.s Is not used as an adjec-~~ u ' t be 
hyphenated here. It might be better to say "beyond t~e esi'-'{ 

Abbreviation y 144 NRR 01/30/13 sand E. Bowman The ac<0nym AH Is omitted. Don A. annual exceedaoce frequency added Closed IOWG Review ·-
Acronyms -

Abbreviation 

~ 
y 

14S NRR 01/30/13 sand E. Bowman The acronym HCLPF is omitted. Don A. high confidence of low probability of failure added Closed IOWG Review --
Acronyms 

'" , •. , ... -... --~~-~"-"· .. '"""" exceedo}nte trequen or a O. ccel ion has increased from about 4 x 10~ 

f"requently (0.0000041 per y or IP • ra < •s to about 1.8 x 10' (0.000018) per year Andrew The f igure and the te.xt in Appendix A was a generic f igure and t hus 
146 NRR 01/30/13 Asked E. Bowman for recent seismic h odels.l Closed IOWG Review ·-

M. inconsistent w ith Section 3. It is now removed. 
Questions 

Thi.s se ~ con · ent wit the initiating event frequencies provided in Table 4, 

wh • 10·5 for bin 3 and 4.9 x 104 for bin 4. 

1-. 

Frequently ~~ 
~ 'st line of A18) " .. which examined lessons learned from the Fukushima 

147 NRR 01/30/13 Asked 
dear ac:r.ident." 

Don A. 
hyphenation is removed where appropriate as suggested by the 

Closed IOWG Review ·-
reviewer 

Questiot; - ... This usages is inconsistent with the remainder of the report., which uses "Daiichi." 
V i. 

Abbreviation' 

~ man 148 NRR 01/30/13 sand / The acronym QHO is omitted. Don A. quantltativl? health object ives added Closed IOWG Review --
Acronyms 



Compiled Comments on Frozen Sf PSS Documents / .. / (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer c~ ; ~ Review/Concurrence 

Priority 
Chapter lead Phase 

Frequently 

~ 
~ Pp. 2S7-8 A22 discusses the Safety Goal Policy Statement, but it is omitted from 

149 NRR 01/30/13 Asked E. Bowman 
the references. 

Don A. Mention is part of FAQ, which references a discussion in NUREG·1738 closed IOWG Review .. 
Questions 

Abbreviation A,_"',() 150 NRR 01/30/13 Siind E. Bowman The acronym PPG is omitted. OonA. pool performance guidelines added Closed IOWG Review .. 
Acronyms 

(P8, 261, Title} "APPfNDIX 8: ASSESSMENT OF PREVIOUS STUDIES OF SAFETY '= ~ J CONSEQUENCES ASSOCITED WITH lOAOING. TRANSFER. AND LONG-TERM ORV 
Andrew 0 151 NRR 01/30/ 13 Appendix 8 E. Bowman STORAGE" 

8. 
Fixed (Note: Appendix 8 is now Chapter 10} - Closed IOWG Review .. 

I 
typo 

(Pg. 272, Title) "APPENDIX C: RISK COMPARISON OF SPENT FUEL STIRAGE 

A~~ 152 NRR 01/30/ 13 Appendix C E. Bowman 
STRA TEGIE5" 

Brianw. ftXed Closed IOWGReview .. 

typo · maybe there should be two r's .... 

Executive 
On page v, item 1 says the probability of the earthquake is t in 60,000. The 

See response to comment # 3-c)U 153 NRR 02/04/13 Kent Wood abstract says 1 in 61,000. For consistency, just use one value throughout the Don A. Closed IOWG Review .. 
Summary 

document. . ' 
Table of "'4 ~_,, 154 NRR 02/04/13 
Contents 

Kent Wood Pages for the Abbreviations and Acronyms are not numbered correctly. Don A. Will be correcte~ Closed IOWG Review .. 

1, V 

The founh bullet in Section 1.6 on page 8 states, •will likely have spent fuel moved 
around within the SFP (as part of complying w ith resulatory requirements related 

to heat distribution, criticality, and Boraftex coupon sampling);". t recommend 
155 NRR 02/04/13 l Kent Wood changing the wording as follows: •will likely have spent fuel moved around within Don ' Ch ore e as suggested by the reviewer Closed IOWGRevlew .. 

the SFP (as part of complying with regulatory requirements related to heat 
distribution, criticality, and neutron absorber monitoring);". Boraflex is not the 
onty neutron absorber that has a monitoring requirement. ( 

~ ,'1 
, 

The second sentence in the second paragraph of Section 6.2 s~s, "The rac ~ 
are freestanding, full length, and top entry and are designed to int th ent 
fuel in a spaced geometry, which precludes the possibili 'tic " I 

156 NRR 02/04/13 6 Kent Wood recommend chang'ing !he wording as follows: ''The S acks ree an 1ng, full 
Hossein 

Changes are made as suggested by the reviewer Closed IOWG Review .. 
E. 

lengt h, and top entry and are des•gned to maintain t e el in a spaced 
geometry." 1n high density SFP radc.s the spacing alone , ufflclent to preclude 
the possibility of an IC€. If it were, they wo 't nee he ~ron absorber. 

"""'"""-'" '"•=~ oo,"w" """"' density SFP racks are of the '' 1son" u · a neutron-absorbing material 
to maintain a subcriticol fuef oy.• re tmend changing the wording as 

Hossein 
157 NRR 02/04/ 13 6 Kent Wood follows: "The high-d~S~ s arej he "poison"' type utilizing a neutron- Changes are made as suggested by the reviewer Closed IOWG Review .. 

E. 
absorbing mater:~ em designed to maintain the SFP 
subcritica1.· Just · isn' e ge~ry alone, it isn't the neutron absorber 
alone, but rather th re system. 

~ ' n the first paragraph of Section 10.S states, "If such an 

~ 
n of the pool (as opposed to only a portion of a panicular 

occurred at a point in the accident where the fuel was only 
Added the sentence "Funher, if an ICE were severe enough to produce 

158 NRR 02/ 04/ 13 10.5 
~ event could hove an important impact on onsite dose rates." 

BrianW. significant heat, the fuel will be harder to cool and short4 1ived closed IOWGReview .. 
p tlol effectsof the ICE. ( l } The ICE will also likely be 

~atmg heat which will make cooling the fuel harder. (2) The ICE will be 
radionuclides will be produced." 

~ 
creating new source term nuclides, the short lived. Thetefore. I ,ecommend ,-- ~dding a 'counter c.onsideration' for each. , 



Office Received 

159 NRR 02/04/13 

160 NRR 02/04/13 

161 NRR 02/04/13 

162 NRR 02/04/13 

Affected 
Chapter 

10.s 

10.5 

10.S 

10.5 

163 NRR 02/0S/13 Abstract 

164 NRO Oi/OS/13 

16S NRO 02/05/13 

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

Name Comment 

The last ·advantageous" bullet Indicates that LWR fuel assemblies are designed to 

maximize reactivity. I've seen that statement or something similar elsewhere. 
However, the basis for that statement I've never seen. I'm not sure It is uue. I 

d feel that US LWR fuel assemblies are designed to provide a balanced power 
Kent Woo production over their entire useful Ufe, which is not the same as being designed 

for ma_ximum reactivity. Given the large number o f variations of fuel assemblies 
cur,ently In the US LWR fleet. I find it difficutt to think they are all des.lgned for 

maximum reactivity. tf there is a reference for this, I'd like to see it. 

Kent Wood 

Kent Wood 

Kent Wood 

Bret 
Tegeler 

I recommend adding the following 'counter considerat ion': '"PWR SFPs do use 
borated water so the fact that the SFP may be refilled with unborated water 

would be a significant deviation from the norm.• 

I recommend adding the following 'counter co.nsideration': '"Termination of a SFP 

ICE during an event that required deployment o f m itigation equipment would be 
problematic ... 

Sectio.n 10.S condudes that leaving the SFP uncovered will be worse than an IC£. 
Is that cone.lusion based on actual analysis or assumptions? ls it valid even when 
the zirconium won't burn? (Note, this is essentially repeated in Q&A # 19.) 

SFPPSO,. 

lead 
Disposition 

The phrase is a quote from the June 29. 2012 ORNL report o.n u itjc-alifl 

Brian W. However, I agree the statement is a little too strong and have modifie'r(; 
it to say "assemblies are generally geometr ically designed ... • 

,. e that OPA;Oavid Mcktyre and P8RI: Adam Zeidonis wants this 
ange also) This comment may be addressed during the division 

Changes have been mostly accepted with the exception o f the 
reference to the Fukushima earthquake's PGA which is not directly 

comparable to that considered in the study. 

A footnote has been added at the end of Section 3.1 for ciarification: 
Andrew "Note that the term GMRS has a specific meaning In the context of 

M . Regulatory Guide 1.208 (NRC. 2007b). In this report. the term GMRS is 

used more gene,allV-

Andrew 
M . See response to comment 164 

closed 

closed 

closed 

Clo~d 

Clo~d 

Closed 

Closed 

Review/Concurrence 
Phase 

IOWGReview 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

Priority 



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

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

Abstract states .. The pool and its supportjng systems are located within structures 

166 RII 02/05/13 Abstract Bernhard 
that protect against natural phenomena and flying debris." However the refuel 

JoseP. This sentence has been removed since It is not relevant to our study. CloS<!d IOWG Review 
floor is covered by a sheet metal building, not hardly protection from natural 

phenomena. 

Assumption states '°The seats of the refueling gate do not fail. .. You might want to 
Table 3. validate this assumption. The gate seals for this reactor vintage are usually rubber 

167 R II 02/05/13 
Major 

Bernhard 
seals that are seated with the application of air pressure. long term, they may not 

JoseP. 
This is clearly described in the paragraph at the end of Sect 

Closed IOWG Review 
Assumptions, be leak proof, allowing drainage to the bottom of the transfer canal. In addit ion, 

pg 20 there is typically a drain between the two fuel pool/reactor cavity seals that may 
be open, allowing another drain path after one gate failure 

4.1.0amage 
States "Assess liner strains at the intersection of the base of the walls and noor 

States for the 
sJab in order to assess the potential for liner tearing. Take into consideration 

Spent Fuel 

168 RII 02/0S/13 Pool Bernhard 
details of the attachment of the liner, in discrnte locations, to the concrete noor 

JoseP. Closed IOWG Review 
Structure.pg 

and walls." Distortions that lead to fuel pool gate failure should be ronsidered. 

distortions on the gate frame, can lead to seal fallure. maybe even without air 
38 

pressure failure, just due to the distortion of the frame. 
number(6)(b) 

StatesOeterministic response spectrum analyses with the simplified ANSVS finite 
element model of the SFP using as input the horizontal ISRS at midheight o f the 

SFP (for the frequencies of interest to sloshing} and considering the low damping 
4.2.0ther of the sloshing mode, show that the sloshing amplitude will not exceed about 20 

169 R II 02/05/ 13 Damage Sernhard in." Recommend checking on $Orne i nfo from japan (pre fukushima) at plant with Closed IOWGReview 

States, pg 61 about a meter and a halt sJosh from ground motion. i think there was a video 

Roating around a few years ago on this. it was not near the shake you are 
proposing. also a GE engineer at one of t he other fukushima units (maybe unit S ?) 
i think observed slosh during that event. half a meter may be too low. 

S.3.1. 
States "If the water level Is less than 0.9 m (3 ft) above the top of th 

Approach 

170 R II 02/05/13 Detail$ and Bernhard 
indicating excessive leakage) then 200 gpm of spray at the top of the p Ac-knowledged. High radiation levels are discussed as part of the 

Closed IOWGReview 
AssumptiOfls, 

commences." After you get much below about 1.S meters abov the t justification for analyzing unmitigated scenarios. 

pg 70 
fuel, radiation levels may impact deployment of the equipment. 

S.3.1. States "'If circumstances led to the uncovery of fuel i 
Adcnowledged. The baseline analysis doesn't consider the reliability of 

Approach the refueling floor might hamper mitigative actions. 
171 RII 02/05/13 Details and Bernhard Brianw. 

mitigation, mitigated and unmitigated cases are both considered. 
Closed IOWG Review 

Assumptions, 
Offsite support is assumed to be successful regardless of conditions in 

pg71 mitigation measure deployment. 
the reactor building. 

8.2.2 

172 RII 02/05/13 
Mitigation 

Bernhard JamesC. 
600 gpm is only for pump capability. The ,eport states the S00/200 

Closed IOWG Review 
Equipment, gpm recommended flow is met. 

pg 180 

8.2.2 
The HRA results are under the assumptions of sufficient staff and 

Mitigation ipment i$ in fails in the earthquake, you may not be able to get 
available mitigation equipment. Plant damages as immediate result o f 

173 RII 02/05/13 James C. the earthquake affecting human performance causing insufficient CloS<!d IOWG Review 
Equipment, thway the pumps must take is full of debris, you do not get to 

staffing and mitigation equipment is qualitatively discussed. The do not 
pg 180 

facto, in the homan failure probabilities shown i the HRA section. 

External 

174 1\11 02/ 0S/ 13 
Local Spray er trucks are probably not stored in cat 1 seismic structures. and have 

JamesC. The ladder truck has no effects on the human failure probabilit ies. Closed IOWG Review 
or Scrub, pg bridges to get to the plant. 

182 



Office Received 

17S NRR 02/06/13 

176 NRR Oi/06/13 

177 NRR 02/06/13 

178 NRR 02/06/13 

179 NRR 

Affected 
Chapter 

11 

10 

AppC 

A,ppC 

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

Name 

SJones 

S Jones 

Comment 

(F>g. 239) "9. The daffenmce between high deM1ty a:nd low,de:ns1tv loading 
situa11ons were as follows 
• In terms of the l1ke11hood of release w1th1n 3 days. no difference was seen. 
• For high-density Joa-ding, the size of release could be up to two orders of 
magnitude larger (thest'.' Cas<!S are <.1ssociated 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. 

(pg 236 buUet) Cross section drawings of the reactor build ins for Unit 4 indicate 
the presence of a load bearing wall under the South wall {with reference to Figure 
18) of the SFP of Unit 4, whith does exist for the SFP cons,dered in this study, This 
results in a tonger span for the entire structure of thi:> SFP considernd In thls study. 
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. 

(pg 278} Several additional factors may affect a caltu13tion of dry caslc rislt 
CoM1derable unrnrtalnty exists in the source term expected from cask accident 
sequences resulting in a signihcant range in consequences as discussed in 
Appendix 14. Different cask dcsagflS will vary 10 their ability to resist ha2.arcts a 
may have failure modes not considered in previous studies There ,s no st 

S Jones for perfotmmg a dry cask PRA so chese issues will have to be addr~ssed 
by case bas,s. The applicability of the assumptions and limitations of 
studies to any future analysis will hav(! to be carefuJiy considered 
The referenced cask studies did not consider errors in the loa n of fu , 

SJones 

SFPPSO,. 
lead 

AJN. 

Disposition 

The bullets following this text compare the consequences between hi 
c1nd low density loadings. The release frequencies are the same, and 
therefore the comparisons are not affected by frequency-we· "fmj. 

Current language acknowledges 

Sentence has been changed to "This estimate may be conservative 
Brian W, since cask lifts generally use higher quality handling systems than were 

used In the drop events." 

Don A, extra names removed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

IOWGReview 

IOWG Review 

IOWG Review 

IOWG Review 

IOWGRevlew 

Priority 



Office Received 

180 NRR 02/06/13 

181 NRR 02/06/13 

182 NRR 02/06/13 

Affected 
Chapter 

Pgvi 

Pgvi 

Pg vii and 
throughout 

SFPSS 

pg 2 and 
183 NRR 02/06/13 throughout 

SFPSS 

184 NRR 02/06/ 13 pg s 

185 NRR 02/06/13 1.4. pg 6 

186 NRR 02/06/13 1.5. pg 7 

187 NRR 02/06/13 

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

Name 

Casto 

Casto 

Casto 

Comment 

/:16, first bullet. SFP instrumentation ; last sentence, althollgh I understand what 
this means from the conclusion, does not mak.e sense as vmtten here. Instead, 
make stJtement dear, such as ~ The availability ot thjs instrurnentatioo 
enhanceme01 increases the timel1ne-.s and successful implerr.entat1on stratPgy for 
mitigation, combined with enhanced m1tigJtion strategies ordered by the NRC in 
EA-12·049. 

Throughout section, 1f only one bullet then combine will\ paragraph. Fot 
formatting, need two or more bullets 

Item 13 · Beginning: here, the discussion on condemnation of land does not have a 
sound bas,s, and should not b~ a patt of this study. More on this 1n late, 
sec.tion(s), but recommend delete rest of last sentence after "considerable. 
"Condemned" also is used on item 15 and should be removed. 

First bullet - Another O\'erall comment, but spetific focus throughout the SFPSS is 
on land contarnlnation, and a numb<!r of intarjc-ctions of that ph,asc (example, 
first bullet, second bullet) sway the report to focus on that specific outcome as a 

Ca.sto dcs!n~d preventabfe consequcnte in itself. versus the overall analysis that 
radiological consequences are considered m determ1mng acuon per our 
regulatory framework. ·1 hcsc refornnces shoutd be repfaced with "rad1olog1cal 
consequences" or '"radiological releases" as appropriate for the semeoce 

significant d1s1omted and sometimes direct references t 
Throughout, editing to thC! term "rcfernncc plant" sh 
describes one of the primary relevant differences w, 

Casto study and call for care? In using the reference plant term 
pools have a 1X8 configuration, versus the 
comments on HRA (section 8) that mak 
HRA) no longer align with the Sf PSS 
~hould be r-emov~d. 

ake conclusions on address the 
Casto This should 

e removed. (mort' on security related lflform,tnon ,n section 

let under second bullet · SECY 12-009S, Recommendation AR S "Expedited 
Transfer of Spent Fuel from Spent fuel Pools to Ory Storage". 

SFPPSO,. 

lead 
Disposition 

Please see response to comment 34. In addition, here we are 
Don A. distinguishing between the two modes of mitigation {i.e., makeup for 

OCP 1 & 2 and spray for later OCPs). 

Don A. Bullet has been removed. 

The word condemned as been replaced 
the executive summary, and a variety of 

AJN. 

The figure has been removed. "Reference plant• is now used more 
BrianW. 

consistently in the text instead of referring to "Peach Bottom." 

Explained in the bullet "These results are then used to drive a human 

Don A. 
reliability analysjs (Section 8) which provides information abO\lt what 
plant conditions impact mitigative reliability, and what range of 
lik.ehhoods are ex,pected." 

Don A. 
The text ha5 been modified to •Note that sabotage events have been 
excluded from the scope of this study." 

Don A. done 

Closed 

Closed 

Closed 

Closed 

Clos,,d 

closed 

closed 

closed 

Review/Concurrence 
Phase 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWGReview 

IOWG Review 

IOWG Review 

IOWG Review 

Priority 



Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

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, lndustty, 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 

dispirsjon model} do not show correlation. Recommend that RASCAL combined 
188 NRR 02/06/13 2.0pg 25 Ca.sto wth NARAC atmospheric comparisons (which does provide detall level AJN. See reply to comment #206, part 3. CloS<?d IOWG Review 

atmospheric modeling be performed and used in this study to allow for more 
ae:ceptable/teafistic comp·adson of ,adiological consequences. White it is 
understandable to want to use MACSS2 because of past study alignment, the land 
contamination discussion In SFPSS is not comp<'l(able to past studies, so it would 
make sense, if the land contamination aspect is pursued in this study, to use the 
standard models to review such impacts. 

The 4 bins are inttoduced. but not well defined. Bin 4 is identified as (somewhere 

189 NRR 02/06/13 3.2 pg 30 Ca.sto 
in the SFPSS. section????) a contributor to SFP draindown, but is not evaluated. Andrew 

Closed IOWG Review 
A dear discussion of the bins, why each was or was not considered, should be M. 

included, probably here. 

It is not understood why the licensee would wait until SFP level dropped S ft 
before taking mitigative action. This is Inconsistent with the discussion in section 

190 NRR 02/06/13 5.3, pg 69 Casto 
10 HRA, and operator actions are better described there. Additionally, the 30 

Closed IOWG Review 
min. delay time in bullet 3 {for no AC powet) does not align with HRA assumption. 
(Will also comment in section 8). There are several examples, some maybe 
significant, where noo-allg.nment of HRA with SFPSS are evident. 

First foll paragraph - Another reference where spray mitigation is delayed sn't as mut:h a mitigating strategy gap as it is a known limitation of 
pool level, and maybe procedural logic at ref. pl.ant. Thi.s is in intetestin BSb strategies. There is a potential for non-successful mitigation in OCP 
observation, and could be a mitigating strategy gap . • It appears th he 1 and 2 depending on assumptions related to mitigating strategy, flow 
conclusion aludes to non-successful mitigation in OCP 1 and 2 , moder rate, fuel configuration, etc. This has been researched in QUO 

191 NRR 02/06/13 5.3, pg 70 Casto documents (document available at ML081680027 and transmlttal Closed IOWGReview 
memo for older version at Ml061010668). 

This is important to recommendations in tier 3, phas This study ass.urned the equipment the licensee actually has in place, 
concludes different result (OCP 1 only). These need and did not ana1yi.e what would be necessary for mitigation to prevent 

releases. 

Bullet has been modified to accurately describe the EPA guidance. The 
discussion in this section is intended to inform the teader on the 

192 NRR 02/06/13 5.4 pg 73 Casto Brianw. difficulties of performing mitigation under some circumstances. It is Closed IOWG Review 
not used in the main analysis where mitigation is assumed to occur for 
the mitigated cases, and to not occur for the unmitigated cases. 

193 NRR 02/06/13 5.4 pg 74 Casto BrianW. The figures are now the same. Closed IOWG Review 

States that all mitigated scenarios except OCP 1 have no release. 
Hossein Section 6 is correct, section S.3 was unclear and has been modified to 

194 NRR 02/06/13 6.33. pg 131 tridict other sections (OCP 1 and 2 in section S.3}, It needs to be Closed IOWG Review 
igatlon strategy gaps are. and all sections need to align. 

E. respond to a similar comment. 



Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

Discussion of internal flooding consequences needs to be closed out with 
additional detail explaining the impact of ECCS equipment below the SFP. Ref. to Expanding upon this diswssion is beyond the s«>pe of SF PSS 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 

195 NRR 02/06/13 
6.3.4, pg 131 

Ca.sto 
without concluding the Kenario. For instcince, in LOOP, water can be addressed Hos.Sein information in the form of a few sentences that could be added to th Oosedwith 

IOWG Review 
132 by sump pumps as necessary and ECCS equipment remains avail(? Emerg. Aux E. report, please Jet us know and we can consider adding it. The Ques. 

LC??}. In SSO, equipment is not available and SO.S4 (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 SBO. specifically as part of one of the 50.54 (hh)(2 
referenced in Sf PSS. 

Lat para. On 137 • Delete fast sentence, that Is a supposition and negltlvely Implies 
Since the time this comment was made. 

196 NRR 02/06/ 13 
7.2.4. pg 137. 

Casto 
the likelihood of mitigation success. I don't believe it is pertanent to the study 

AJN. been deleted or reworded/moved. We Closed IOWGReview 
138 outcome. Overall, subjee1ive discusion should be removed, especially where Jt is 

not used in a determination (this is one such example}. 

197 NRR 02/06/13 7.3.1, pg 139 Casto 1st para, replace "Peach Bottom" with "reference plant". AJ N. Closed IOWG Review 

NUREGs ,6864 (NRC 2005b) and NUREG•6863 (NRC 2011c) should be specifically 

198 NRR 02/06/13 7.3.3, pg 143 Casto 
cited in the report. This allows easier reference to important aspects on this 

AJ N. Closed IOWG Review 
section. 3rd para, delete last 3 sentences "A superior ... " as this appears an 
opinion that discredits t he NUREGs and their informed concJusions. 

1st para· 7th line, and throughout forward, replace EPZ with · 10 mile radius 
around the reference plant "EPZ· ls lnco«ectly used fepeatty to mean the 10 
mile radius. As noted on page 143, t he EPZ consists of the plume exposure 
pathway and injestion pathway zones. On the fast sentence, it should not be 

199 NRR 02/ 06/13 
7.3.3, pg 

Casto 
assumed that the State of MO would also evacuate the entire 10 mile radius (Ii 

Closed IOWG Review 
146 PA) as the State plan uses a downwind evacuation and shelter remaining s 

policy. If this is used, then some of the assumptions used may be in err thou 
early evacuation of entlfe 10 mile radius has a net fesult of no early lit 
reduced latent cancers, likely. Since this is a "reference plant" just re 
of PA policy applies, and do not reference MO. 

200 NRR 02/06/13 7.3.3, pg 147 Casto 
Recol'Omend using •reference plant• instead of proper 

AJN. 
Section has been significantly rewritten (no mention of these terms 

Closed IOWGReview 
Dam Road and Susquehanna River. anymore) 

7 .. 3.3. pg 
In the EP assumptions, the text • . The EPZ is modeled as the area within 

201 NRR 02/06/13 148. 149, 150 Casto AJN. 
10 miles of the site, as an approximation." is added. 

Closed IOWG Review 
• 154 



# Office Received 
Affected Name 
Chapter 

202 NRR 02/06/13 
7.3.4, pg 156 

Casto 
and 157 

203 NRR 02/06/13 7.4. pg 158 Casto 

204 NRR 02/06/13 7.5, pg 160 Ca.sto 

205 NRR 02/06/13 7.6. pg 161 Casto 

206 NRR 02/06/13 7.6, pg 162 Casto 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Comment 

Discussion of *condemned" - Determination of condemning land is not logically 
applied to this study. The use of · interdiction"' ls a more correct term. Rationale 
is that the land contamination consideration is for t he first year only in this s tudy, 

and per EPA guidance? total/commited dose from deposition (all sources) that 
exceeds the PAG results in relocation of individuals until the dose becomes less 
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 
quickly dependent on conditions (rain, snow, wind,etc) and combined with 
political, technological, and other considerations, populations can be reintroduced 
n~latlvely quickly. 2) re.habitation considerations due to dose can change foi 

political reasons, especially relocation dose thresholds are so low (dose/year = t · 
2 CT scans). 3) exposure controls also apply to agriculture using different criteria 
(ind uding no threshold) so interdiction can be well beyond PAG dose criteria 
alone. For all of these reasons, interdiction needs to be clearly defined (PAG dose 
first year), if included at all. Note t hat this aspect is currently beyond the 
regualtory framework, is not addressed in prior studies (so is an anomoly to those 
studies) and raises issues that are not acceptably analyzed in this study. At best, 

this should be a determination taken by NSIR E:F> to evaluate as part of their Tier 3 
review of EPZ adequacy, instead of generally and not completely (or in some cases 
cor<ectJy) discussed lo this report. 

Use of reference plant EPA PAG gufdance application of SOO mr/first year is a little 
problematic1 as it is not representative. Pretty good discussion is induded to 
identify that, but using a "referenc~ plant" with Penn. PAGs is problematic. 

4th para ~ Statement that 50.54 (hh} prevents release except to, moderate leak in 
OCP I. I believe there are other references that differ. Need to correct all so 
that they align. (See comment 8) 

3rd para· HRA, section 8 

SFPPSO,. 

lead 

AJN. 

AJN. 

Disposition 

Section has been signiflcantJy rewtltteo in response to the revlewe, 
comments. 

The amount of land interdiction that js condemned is not reP. 
this study, and partly because of the ,easons you list; how rtll• 

the reader should understand land interdiction 

which is considered. 

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 direct ions depending on how the 
meteorology likely changes during a relea.se). 
2) The reporting lCF risk and relocation PAGs are aligned. LCF ri.sk is 
non·zero throughout the modeling domain; however, this is not 
necessarily significant at all distances. For ri.sk communication 
purposes, we limited the reponing of individual lCF risk to "areas of 
interest*'. We concluded that these "'areas of interest• should at least 
inciude where protective actions are being taken, as it isn't logic.al to 
say you can't live there because it Is potentially unsafe while at the 
same time say risk in these areas isn't significant enough to report . 
Please note, there are two different types of lCF consequences are 

AJ N. reported. These are "the number of lCFs" which is the total 
consequence In the modeling domain, and the ''individual LCF risk" 
which can vary at different distances. 
3) The difference between the codes in the extent of land interdiction is 
interesting. However, differences could be explained by either in the 
scenario-.specific inputs (such as source terms, aerosol sl2es, deposition 
rates, length of release) or the nature of an tncident response code that 
analyies a single weather trial vs. a PRA code that analy2es hundreds of 
weather simulations, rather than actual drfferences in the code models. 
Complexities ln the windfield could somewhat affect the results (as I 
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 characteristk:s. A comparison 
with NARAC was done in 2004 in which MACCS2 (and RASCAL) 

compared favorably to lOOI, not that additional benchmarks 

Review/Concurrence 
Priority 

Phase 

Closed IOWG Review 

Closed IOWG Review 

Closed IOWG Review 

Closed IOWG Review 

Closed IOWG Review 



207 

208 

Office Received 
Affected 
Chapter 

NRR 02/06/13 7.6 pg 165 

NRR 02/06/13 7.6. pg 166 

209 NRR 02/06/13 7.6 pg 167 

210 

211 

212 

213 

214 

NRR 02/06/13 7.6. pg 168 

NRR 
7.7 pg 

Ol/06/l3 169ond 170 

NRR 02/06/13 7.7, pg 171 

NRR 

NRR 

02/06/13 
8.0 

th roughout 

02/06/13 8.1.1 pg 174 

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

Name 

Casto 

Casto 

Comment 

Delete "representative of the EPZ", not correct. (10 miles is plume exposure 

pathway). 

Delete "uninhabitable reference". Section on Land Contamination needs to be re­

written. Use o f a 30 year condemnation reference is w ithout results, suc.h that it 
appears that intetdlction = comdemnatlon. which is not cotrect. In ,eading this 

sect ion, and Fig. 96, it appears that 3500 sq. miles would equate to 500 miles, 
which appeats to be a sttalght line met, maybe. Given the wind tose used on 

fig. XX, this does not appear to be possible. Recommend this whole section and 
topic ,elating to land contamination be completely peer reviewed by NSIR EP a.s 

these assertions are significant to staff. Commission, and public interest and if 
they ate bounded by some cortectness, they will have large Impacts on the 

agency's credibility and public. perception of public health and safety. 

Attempt to cotrelate straight line d istance of plume travelled falls layman 

understanding. To explain the Gaussian model, this i.s partly true but too simple. 
Detailed explanation probably provides no benefit. Fig 97 when compared to Fig 

Casto 96 only confuses issue. Again, comdemnation explanation in 2nd para 
sensational, and only complicates Issue with no value. In additlon, we cannot 

conclude on long term (30 yr condemnation) and likely small public hot spots will 

be reclaimed through de-con. 

Ca.sto 

Casto 

Casto 

Casto 

Casto 

Fig 98 is very confusing, and again shows relocation out to 500 miles. Also, 
considering a SOO mile radius (fig not clear on land impacted so likely to be 

misconstrued by public, NGO$. others as radius, as is EP logic for relocations), 10% 
can be calculated as an enourmous {10s of m illions). These figures in general are 

conducive to public misinterpretation on a significant scale, and the language i n 
the report does not effectively refute that. 

Tables 34 confusing. It i$ hard to understand a companson when the colum$ have 
the same values .. Table 3S shows consequences, I th ink, with successful mitigatio 

for both densities, though high is more. Though I understand, it is still confusi 
the way it is p resented. Thinking (public) release, these could be an issue 

) deployed scenario that is not 

, I believe. This needs to be expanded, 
s clear conclusion on amt. of spray and/or makeup 

m itigation. This appears to be a gap that should be 
address m re men ns. For footnote 40, this raises a major question with 

een HRA and SFPSS. Does the HRAanalyze the " ref. plant" with a 

nfi ~ ·on. If so. then the results are not useful to this study. If 1X4 is 
ough with same conc:lusions for 1X4 in ref. plant, then good. Need to 
hat HR used 1X4, since now that coupled with SFPSS, that becomes 

SFPPSO,. 

lead 
Disposition 

AJ N. This is corrected. 

The report appropriately differentiates between interdiction and 
condemnation. Several changes have been made in the report in an 

attempt to alleviate the reviewer concerns. NSIR EP has reviewed the 
AJ N. conclusions and while they take exception to other parts, the 

d isputed the land contamination results. 

The sentence about ttavelled plume pat 
AJ N. MACCS2 predicts condemned I atl s 

AJN. 

AJN. 

made in the report in an atte 

We have updated the tables in an attempt to improve the 

My understanding is that the purpose of mitigat ion is to reduce the 
likelihood of release, not to eliminate it. Flow ,ates for 8.5.b were 

chosen based on standards that were commercially available and thus 
,educe the window of \/'ulnerabllity; however, 8.5.b was not designed 

to be fu1ty effective for the foll operat ing cyd e, just as it was not 

specifically designed for non•sccurlty-related scenarios. 

James C. OUO information is removed. 

JamesC. 

The decay heat information in footnote 40 is intended to point out that 
the differences in the decay heat rates of the hottest fuel of OCP 1 and 

OCP2 make difference to prevent gap relea$e. The footnote is 
reworded to clarify the point. 

dosed 

closed 

closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWGReview 

IOWG Review 

IOWGReview 

Priority 



Compiled Comments on Frozen Sf PSS Documents /A / (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer C~ ~ & Review/Concurrence 

Priority 
Chapter lead Phase 

Table 39 response times do not align with the SFPSS. See note prior, but SFPSS 

~ ~ 
;JI' 

reference could be defered to this section. Atthough response times may be 

8.3.2.2, pg 
somewhat suspect, specific;all'y the delay time, the rationalle is dearty presented 

The time lnformation is based on PS's input. No data available to make 
215 NRR 02/06/13 

186 
Casto on page 187, Overall, somewhat logical for '"PB" but may not be appticable for JamesC. 

the t ime information for a generic. reference plant. 
Closed IOWG Review .. 

" 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 4 EA-12-049. ~ ' 
1st bullet - Need to be clear whether it is 500 gpm makeup, 200 gpm spray, or 

Clarified • 500 gpm of injection Is insufficient. No sensltM:~ L ~ 
216 NRR 02/06/13 8.4, pg 190 Casto 

both that are inadequate to mitigate. Also, this needs to state what would be 
JamesC. were performed to determine the adequate f low rote to pr en7 - Closed IOWG Review .. 

adequate so that it can be addressed in Tier 3 or Order. Se pg 174 and references 
release In OCP1. I 

in other sections of SFPSS. .. 

-~-· .. -··---.. ~ Section 9, 
Information appears to be security sensitive. Throughout, •medium· is used 

Hossein 
We're not sure which information the '1 ewer is sider gas being 

aosedwith 
217 NRR 02/06/13 Casto instead of "moderate". Replace with moderate for consistency. In some sections, 

ooow,~-•"~~~ " • •••=-• IOWG Review .. 
throughout 

appears to have been a dlff(>rent author. style. 
E. 

with the type of information in c <) s 6 a P. se Identify any 
Ques. 

specific concerns. t 

218 NRR 02/06/13 pg210 Ca.sto Table 44, 46, 47 • Remove •unhabltabJe• AJN. "unhobitable" h,Mlr.en~ 'd from tables. Clos.,d IOWG Review .. 
219 NRR 02/06/13 9.7, pg 222 Casto Land contamination references, same comments as prior (sec. 7). AJ N. See the respoft~i&i.to priq,,'F~iewer comments on Section 7. Closed IOWG Review .. 

logic of usmg unm1taga1ble OCP 3 scenario when mitigation evaluation in HRA and ~ "~'""""""'~·· .... 
earher in SFPSS appear to show that burn IS not reahst1cally hkely. It would 

James' 

e 1t had the largest release at 72 hours. 

220 NRR 02/06/13 9 .7 overall Casto appear that t he OCP 1 scenario would make sense as it has an unmitagable 
y to time truncation for OCP3 small leak, 

Closed IOWG Review .. 
likelihood dtJe to he,at load. Additionally,this i.s using a 96 hour truncation where 

st release 

the rest of the SFPSS used a 72 hour, 4; 

~ 
intended to show sens1tiv1ty to accident 

• <J 
7ress1on • 

$ " 221 NRR 02/06/13 pg 238 Casto Information appears to be security sensitive. 
Hossein We're not aware of any OUO Information in this Section, please identj fy Oosedwlth 

IOWGReview E. the specific language that is of concern. Ques. 
.. 

pg 239and item 14 • This conclusion needs peer~~ ~ · as It is• key 
NSIR EP has reviewed the conclusions and while they take exception to 

222 NRR 02/06/13 Casto AJN. other parts, they have not disputed the land contamination results. Closed IOWG Review .. 
240 contention of the report. Remove '"cond e ' 

"'condemned" has been removed. 

223 NRO 02/06/13 ES Erk Powell 
The objectives of the study are not c~~ iilrfg£xecutive Summary. I 

Don A. Objective is stated in the Abstract closed IOWG Review .. 
recommend listing the objective.s-insbl.lJle . 

224 NRO 02/06/13 All Erk Powell This study would benefit tro{an ind~ te~errnvfew Don A. 
At this point, the document is undergoing internal review and will be 

Clos,,d IOWG Review .. 
reviewed by the ACRS. 

Please see the 1oaL~ detailed comments from Sam H. 

Missing figures have been 

225 RI 02/06/13 1 
Sam 

Don A. This comment may be addressed during the division director review. 
corrected. Other editorial 

Closed IOWG Review 
changes have been fixed as 

.. 
Hansell 

~ appropriate. 

226 NRR 02/07/13 9 

St=Jo( 
~~ Hossein 

Mersed with comment 227 Closed IOWGReview 
E. 

.. 

~-
~ 



# Office Received 

227 NRR 02/07/13 

228 NRO 02/08/ 13 

229 NRO 02/08/13 

230 NRO 02/08/ 13 

231 NRO 02/08/ 13 

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

Affected Name 
Chapter 

S.9 Steve Jones 

Abstract Eric Powell 

ES Eric Powell 

ES 

Comment 

After revisiting the sensitivity analyses provided in Chapter 9. I recommend one 
more analysis. I am concerned that the hydrogen combustion modeling may be 

unrealistic because changes in reactor building leakage have not been evaluated. 
Section S.3.1.3 of the P8APS FSAR states that the Insulated metal siding above the 
refueling floor is installed with seated j oints. While I understand the assumption 
that the sid ing remains in place after a large earthquake, I do not undcustand 

using nominal {low) reactor building leaka.ge. Page 92 of the Sf PSS states: 
A single conuol volume models the ,efue1ing bay. An open hatch in the southeast 

quadrant connects (via a flowpath) the refueling room to a boundary condition 
volume representjng the f low connection to the lower sections of the building. 

The nominal reactor build ing leakage is modeled at the center elevation of the 
refueling bay, and the leakage now from elevations In the .simplified model from 

the lower regions was tuned to matc:h the leakage How rate o f a detailed reactor 

buildlng model. 

The sealant used between siding panels could ctedibly separate during the seismic 
event, particularly near the corners of the building. Figure 82 of the SFPSS 
Indicates that the hydrogen generation occurs over 1ust a 2 hour period when 
water level is near the baseplate and steam generation is low (i.e., the reactor 

buildlng Is not pressurized). Increased building leakage under these conditions 
could prevent hydrogen concentrations reaching values supporting combustion. 

Increased leakage may also enhance the effect of air cooling by reducing build ing 
temperature at this stage of the event. 

I suggest an addit ional sensit ivity anafyses to investigate the effect o f changes in 

reactor build ing leakage. Separat ion of the sealant between sid ing panels could 
signrficantly increase leakage and alter the progression of the event in the spent 

fuel pool. Also, this sensitivity would help assess the effect of hydrogen 
m itigat ion vent panels considered for deploymen t in Japan. 

(Pg.ii) The opening sentences says "'best4 estimate" I do not think that is an 
acc,urate description of t he study, because many bounding assumptions w 

made. 

(pg. v) Slm11lrly. the selc-ctioh of a site that has a separate ~F ore .n, 
(as opposed to a shared poolt is also not intended t.o suggest tti 
arc 1nhcrcnlly more vulnerable " 

It was never stated that a site that has a separate SF 

(Pg. vii} #15_, is this suppose o a er ~ ques ion on whether operators should 
SPF to qfj cask storage? If so, that should be 

1 

v~'7ed in the abstract. If not, there should 
e coriekis1ofl with regards to that issue. (If I 

udy d idnt find evidence to support expid iting the 

r fac,hti s J1c<tnsed to operate an independent spent fuel storage 

(ISFSI), the fuel assembties aTe later 1-oad'ecl mto casks and moved to 

Adding a when this is, either time or some qualif ier about when the fuel has 

v.V-o;::::r:,''l ooled, would be beneficial . 

SFPPSO,. 
Disposition 

lead 

Four sensitivity calculatlons were perfo,med to examine the 

the RS leakage on hydrogen combustion and accident prosi,ssi • 
These covered the small leak scenarios in OCP2 and OCP3 · ut 

area of a blowou t panel. In general, whil 

Hossein factor of 10 increases the leakage (typi 

E. 

e considet the study to be a best estimate. It 's not d ear what 
nding assumptions the reviewer is referring to. 

This statement is for general information. The fact that the site has 
Don A. 

multiple Sf Ps isn't important to the analysis. 

Don A. Text has been appropriately reworded. The Tier 3 item will address the 
Issue of expedited fuel movement, using Sf PSS as one input. 

Don A. Text updated. 

Review/Concurrence 
Priority 

Phase 

Closed IOWG Review 

dosed IOWG Review 

closed IOWG Review 

Closed IOWG Review 

Closed IOWG Review 
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Compiled Comments on Frozen Sf PSS Documents 
(Comments in black, helpful info in blue) 

Office Received 
Affected 
Chapter 

Name Comment 

(Pg l) Now, let us coos,dPr somE' less-obvious considerntions. The It.st below 
presents considerations from the pe<spective of the pros and cons associated Wi"th 
pos-tulatPd transitf<>nln,: from the exist Ing use of high·density rad:,r.g u, the 
United StJtes back to the use ot low·density storage lhe list i.s subdivided into 

Introduction 
02/08/13 and Summary Eric Powell two pa,.ls- those considerations 1hat an!' covered within this study and those that 

J<e oot. 
NRO 

Should say something about dry cask storage, because that's what we are talking 
about. 

(Pe 2. 3) lht' read~r may qu1dlly note 1h,n the r,rst set or ,oos;deratloos are 
3ener;;lty .pros ~ssaetated WT!h ex;)i?ditPd fuel movemt1nt to c:tsks, wtii1e ttie atter 
ll)njtlkfat1ons. are genNJI y cons. Why focus-On the p,os fot thh, su .. dy' Th~ 
agency',; position-tn.3t spent foe, c;tor.Jge in either poolc; or C:)'ih is safe-io; 
b.1sed on a oumber of cast studies .ind regu!Jtorv illl1\11l1~s that are d,scussc.-d 
later m ih:s chapter This regulato,...• position is sold b\lt ~ear~ r«·examinginl 
this too1c due to potent al changes 111 lh~ state ot knowk:ct_ge and stak<?holdc, 
.or::e<est rri reassewng this pos1t on, we tnwe started bv invf'>St gat•O£ whether 

NRO 02108113 
Introduction Eric Powell anv of the pros .1re rnorc compel ing than past studies suggest. f d1cy are, then 

and Summary tt"e issue can be addressed more hohst cahv to see 1f new mtorm.t•ori ch~IW-nges 
thettXl!.l rig regulatory pu'1.lti0fl Othe1w w , \lture 1, 10$>u(fic enl motwat101• to 
r.p,end the ,>dd1tionJl .;gency reso1.1rces a.ssoc,ated with a O"'Of'f' "lol.!st1c study, and 
th~~ reso1..1tc:h M~ bt!ttt.r rh:tvote-d to other Jspetts of 1h~ aiel"le'(s m1islon of 
protectng peopte .r,d the env1ronrrent 

R 111 02/08/13 
Laura 
Kozak 

This paragraph stands out as a little too colloquial (e.g. "the reader may 
and "this regulatory position is S-Olid .... "'}. Also, the last sentence should 
deleted or reworded. Although it is true it sounds odd to say it in th 

SFPPSO,. 

lead 
Disposition 

Don A. This study does not explicitly consider dry cask storage, except in 
Appendix Band C, as mentioned in the text. 

In general, the reference plant's procedures for mitigation involve 10 
Brian W. CFR S0.S4(hh)(2) equipment. It's unclear what other equipment would 

be used for mitigation. 

235 R III Oi/09/13 
Laura 
Kozak 

Though the equipment may not be seismically qualified for the analyzed 
Brian W. earthquake, the order will increase the likelihood that some equipment 

will survive an event and be available to help mitigate the event. 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

Priority 



Office Received 

236 NSIR 

237 NSIR 

238 NSIR 

Affected 
Chapter 

execsumm 
item9 

e>cecsumm 

item 10 

execsumm 
11 

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

Name Comment 

the long vs short halflife nuclide business is not the reason for no fatalities. The 
sullivan t ime to release allows evacuation to be effective and only the assumed non 

evacuating c.ohort is left 

" latent cancer fatalities· is Inappropriately used here. "Dose to the public" would 

SFPPSO,. 

lead 

AJN. 

sullivan be appropriate but the LNT model is a hypothetical projection, to state that cancer AJ N. 
fatalities will happen In certainty is wrong. 

sumvan AJN. 

Disposition 

MACCS2 predicts earl·y fatalities to not occur 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. 

evacuation. 

Multiple part comment l)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 overstfess LCF. However, NRC policy and 

safety goals are based on LCF risk, and the number of LCFs is a 
significant consequence. Some level of d iscuss.ion is appropriate. 

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

dosed 

dosed 

Closed 

Review/Concurrence 
Phase 

IOWG Review 

IOWG Review 

IOWGReview 

Priority 



Office Received 

239 NSIR 

240 NSIR 

241 NSIR 

242 NSIR 

243 NSIR 

Affected 
Chapter 

exec summ 

12 

viii 5th bullet 

pg para l 

pg 25 

pg68 

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

Name Comment 

sullivan significant release.s are avoided with mitigation not just hydrogen combustion 

sullivan 
also study of concurrent reactor accidents would deter-mine the effect on 
mitigation efforts which was assumed in the HRA 

sullivan is the term "high ly"' atypical true? Perhaps delete highly 

sultivan 

"Total health effect estimates are not a function of d istance, and ha 

·ousty stated. it is not realistic to assume off site resouces will not 

site fo 4 hours. This seems to be an assumptjon made to maximize 
ces. Addit ionally, It should not take another 24 hours to bring a fire 

fl ights of stairs and charge it. The response is not complicated. These 

SFPPSO,. 

lead 

AJN. 

OonA. 

Disposition 

Add: ... hydrogen combustion "and assodated large releases"'. 

Update: Changed text to say: 12. The amount of land interdiction for 

the studied scenarios could be op to two orders of magnitude greater 
for the high density loading situat ion 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 
interdiction. For both situations, the major difference is dri n by 

mitigation. 

We agree with the reviewer. 
investigation. 

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 th is was done. That being said, 

these d istances truncations are different than SOARCA. However, the 
Sf PSS has more significant releases than SOARCA. A high density 

loading configuration has about 6 times the Cs-137 inventory, and 
sometimes 2 orders of magnitude larger releases. SOARCA did not 

estimate the d istance at which doses are still signif icant and instead 
chose a single d istance truncation. SFPSS on the other hand, evaluated 

d istance and used a release-specific di.stance truncation. In that sense, 
we feel that this study is more informed on this particular issue and has 

a f irmer technical basis in c-hoosing a d istance truncation for individual 

LCF risk. 

Regarding the number of tCFs, a fatality located at 2 miles or 200 miles 

is still a fatality, and therefore we do not believe a distance tnmcation 
is appropriate in this case. A strategy that applies a distance truncat ion 

to low dose areas will artificially reduce the total number o f LCFs and it 

Oon H. See response to comment# 24 

dosed 

Closed 

Closed 

Oosedwith 

Ques. 

dosed 

Review/Concurrence 
Phase 

IOWG Review 

IOWG Review 

IOWG Review 

IOWG Review 

IOWGRevlew 

Priority 



Office Received 

244 NSIR 

245 NSIR 

246 NSIR 

Affected 
Chapter 

Name 

sec 7.1 para 2 s.ulllvan 

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

Comment 

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

first two sentences contradict each other, or are not clear. The decision to harken 
back to old studies maximizing hypothetical consequences miscommunicates the 

likely impact of these accidents. NRCP does not support estimating consequences 

SFPPSO,. 

lead 

AJN. 

Disposition 

Change paragraph to: "Similarly, the scope and modeling decisions for 

th is 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 acddent, or 

where the objectives of the SFP Scoping Study are different (e.g., 
reporting of land contamination). 

reply to comment 242, and is similar to "PriorOisposition 

comments. However, with respect to (1) the first two sen 
the NCRP, and (3) boundary weather: 

7.2.3 s.ullivan of small doses to large populations, and raining out the remaining nuclide at AJ N. is longer. 

7.2.4 last 
para 

distance is overly conservative and only serves to maximize hypothetical and 
unllkely consiequences. This se,ves no regulatory purpose ... this comment has 

been made repeatedly without being addressed or discussed. 

3~ndary weather conditions do not inflate the public dose. The 

purp1>!.e o f boundary weather conditions is to account for pub1ic doses 
~ 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 l CFs, as only 0-9% of l CFs are within 

the range of where boundary weather begins (depending on the 
scenario), especially since only frequency-weighted values of LCFs are 

reported. 

AJ N. Clarification made to text, and move to section 7.6 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

IOWG Review 

IOWG Review 

IOWGReview 

Priority 



Office Received 

247 NSIR 

248 RES 02.27.13 

249 RES 02.27.13 

250 RES 02,27.13 

Affected 
Chapter 

7.3.2 

es 

ES 

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

Name Comment 

after reading this I can not determine whether contaminated food is included in 

sum\fan consequence data or not.. it should not be. no one is going to eat contaminated 
food in the US after this accident. 

Pat 
Santiago 

Pat 

Santiago 

Pot 
Santiago 

For the executive summary, the message of the study, why It was initiated, what 

methods used (e.g., SOARCA tools and methodology), resuhs, and purpose need 
to be crisp and dear. There are 17 conclusions that may not be conclusions and I 

urge us to develop a set of not more than 6·7 key messages for readers to cf 

not be included in the final executive summary rather included in the me 
transmitting the study to NRR. It may be 1nduded as a placeholder tt 

The executi've summary has too much detail and may 

reorganization .... a simple outline for what, why, an 
the results and limited set of conclusions would help t 

f igures that help summarize. 

apter 7 to create the best model. My main comment is 

that~h s too m de l>that tends to confuse rather than guide the reader 
thro f w. done. how, why, the results and what it all means. Simple is 
bett r fort · chapter so that the key messages are well developed and 

SFPPSO,. 

lead 

AJN. 

Disposition 

Change the document to say: "While the SFPSS MACCS2 calculations 

include the food pathway, the MACCS2 code does not (.1.lrrentl 
represent these consequences in the individual lCF risk res . ...:i.--,I 

Hossein 
E. See response to comment 248. 

AJN. Chapter 7 has been rewritten to address the reviewer's comment. 

Oosedwith 

Ques. 

Closed 

Closed 

Clos,,d 

Review/Concurrence 
Phase 

IOWGReview 

IOWG Review 

BC Review 

BC Review 

Priority 



Office Received 

251 RES 02.27.13 

252 RES 02,27.13 

253 RES 02.27.13 

2S4 RES 02.27.13 

255 RES 02,27.13 

Affected 
Chapter 

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

Name 

Pot 

Comment 

The discussion of the offsite consequences scope t7.2) 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 othet office comments, I 

recommend an internal office discussion to identify what the recommendations or 
intent of the other progtam office comments are prior to writing additional 

Santiago information which may not address the comment or concern. For example, 7.2.2 
for the most part appears unnecessary, and dose truncation could be Included in 

the Chapter 9 discussion with dose-response model uncertainty; distance 
truncation is a definition 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 7.3 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 questions concerning other studies and what was done. 

Sections 7.3.2 is too much detail and not dear toward the end with additions 
Pot 

Santiago made to address othe, office comments. Is there any way to simply reference 
NU REG 7009 and then add only KEY items that were considered in this study 
methodology 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. 

Pat 

Section 7.4 appears out of place and is far too much information. T 

seem to be a need to spend so much effort to defend the reporting o 
SantJago contamination. The rationale for the metrics chosen to repot 

briefly described in sect ion 7 .6. 

Pat 
Santiago 

u • g the style in NUREG 1935 and 7110 to outline the sections 
V, then identify any additional sections needed for the SF PSS so that 

n ier to find information bein.g sought. te.g., have a methodology 
sect io d put all of the material in 7.2 - 7.S in that section; other information 

ca e ived to other sections if needed). More explanation for the other tables 
are eded so that comparisons can be clear and discussed in the relevant 

sections .. 

SFPPSO,. 
lead 

Disposition 

AJ N. Section 7 has been modified and reorganized. 

see the response to comment 251 . 

AJN, see the response to comment 251. 

AJN. see the response to comment 251. 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

Priority 



Office Received 

256 RES 02.27.13 

257 RES 02.27.13 

258 RES 02.27.13 

259 RES 02.27.13 

260 RES 02.27.13 

261 RES 02.27.13 

262 RES 02.27.13 

Affected 
Chapter 

10 

11 

Appendix A 

Appendix D 

Gen 

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

Name 

Pat 
Santiago 

Comment 

A standard defined set of metrics Is needed (e.g. Individual LCF risk within 10 

miles; Individual EF risk within 1 mile). A summary table with all metrics followed 

by each metric presented In more det.lil ls needed (Le.~ showing graphcs how how 
the metrics vary with distance~. Reference NU REG 1935 and 7110 for examples 

For the uncertainty analysis chapter {9), there is no clear discussion of sensitivities 
quantified for off site consequences. A table to show how the health risk 

Pat measures changed with the criteria would be as useful as that for the reported 
Santiago land contamination criteria. Using tables and graphs similar to NUREG 1935/7110 

for this study with additional tables/graphs/figures based on this analysis will help 
overall understanding of the results. 

Chapter 10 should be omitted as it detracts from the robust study and it either 

SFPPSO,. 

lead 

AJ N. 

AJN. 

Pat :::~~~u~: ~:c:~:e::::nt;::;:~ :shs:u':v~s=~i::ie
0

~:::r
1
::hd::~~:~s:ima in Brian W. 

Santiago a summary chapter (now Chapter 11) and an appendix similar to NU REG 1935 
should be done. 

Chapter 11 should perhaps be titled summary ... some of the basic answers to the 

Pat questions on why the study was done should be summed here with key 

Santjago conclusions (not all 17 conclusions appear to be that rather some appear to 
s.imple statements of facts}. 

Pat 
Appendix A should be part of a communications plan and 

Santiago 
message should already be captured by the executive Don A. 

chapters. 

Pot 
OonA. 

Santiago 
Letter 

Pot 
or can th is report stand on it's 

Santiago 
Don A. 

document . 

Disposition 

Section 7 has been reorganized to address the different metrics more 

systematically. 

We think these are appropriately reported, i.e., 

Agreed, the FAQ has been removed. 

The title has been changed to Commission and ACRS Correspondence 

AJI references to non-public documents have been removed. 

Closed 

Closed 

closed 

Closed 

closed 

Closed 

Closed 

Review/Concurrence 
Phase 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

Priority 



# Office Received 

263 RES 02.27.13 

264 RES 02.27.13 

265 RES 02.27.13 

266 RES 02.27.13 

267 RES 02.28.13 

268 RES 02.28.13 

269 RES 02.28.13 

Affected 
Chapter 

ES/Cone 

7.6 

Appendix 8 

Appendix C 

ES 

ES 

Name 

Gory 
OeMoss 

Gary 
OeMoss 

Gory 
OeMOS$ 

Gary 

OeMoss 

Kevin 
Coyne 

Kevin 
Coyne 

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

Comment 
SFPPSO,. 

Disposition 
Review/Concurrence 

Priority 
lead Phase 

While the likelihood of releJse is low, the amount of land contamination and the 

number of displaced indwidualc; can be considE'rabte, rmd can extcmd to far 
distances. On average, without successful deployment of mitigation, a release 

from the high dens,ty load;ng situation ts prE'dictE'd to re,c;utt in land 1nt@rdict1on 
risks of 2.9.xl0-3 km.2 per year and O 49 d•splaced Individuals per year. These 
values havP bPen WPighted by thP ftpquE)ncy of rele4se (l0-7 

per yeart as to give context to the hkelihood. On average. the other scenarios are 

predictE'd to have consideri:lbly less land interd:ction and d,splaced individuals. We agree the metric is not a common or standard measure. 
While the amount of land interdiction fwhic.h is an esttmJte tor the first veJr after Brianw. we could not come up with a better way to communicate t Closed BC Review 
the accident) can be c::ons1der~ble, the fraction expected to be condemned is result o f the study. 
small 

The probabilistic square kilometers per year is not a common or standard 

measure. I'm not sure W'hat to make of it - is it high, low or even impQrtant. 
While I think it would be t1seful for ranking the impacts of scenarios or 

alternatives, I don't think it is appropriate for a maj or conclusion. It is a useful 
part of the internal internals of the document 

The extent (meaning the maxunum distan<:.e) of land mtPrdiction in Figure 961s 
s.horter than might be thought, considering that Figure 95 shows a significant 

average area of land intPrdiction between 200 and SOO miles. 

The land contamination subsection deals with risk metrics that are not usually AJN. Closed BC Review 
reported to staff or general public. The subsection explains it pretty well until I 

get to the above sentence. I get confused as we go from speaking of area and of 
distance. In reading this, t get lost for what it means from a consequence (what is 

worse?) standpoint. Hard to follow. 

This Appendix needs a better introduction to t ie it to the SFPSS, and needs a 
Closed BC Review 

conclusion. 

This Appendix needs to t ie to Appendix 8 a bit more, and provide a muc 
Closed BC Review 

conclusion. I also have a mark 4 vp that I will give to Brian Wagner. 

Don A. See the response to comment 263. Closed BC Review 

Don A. This item has been reworded. Closed BC Review 

2 • rrect last bullet on page to read: "Earlier movement of fuel into casks 

at ar ot currently approved ... • Otherwise, rt gives the impression that the NRC Brian W. This is corrected Closed BC Review 
is qutte happy to ship or store fuel for the long term in unapproved casks. 



Office Received 

270 RES 02.28.13 

271 RES 02.28.13 

272 RES 02.28.13 

273 RES 02.28.13 

274 RES 02.28.13 

275 RES 02.28.13 

276 RES 02.28.13 

277 RES 02.28.13 

Affected 
Chapter 

5.1 

5.3 

5 .3 

5 .3 

5.3.1 

5.3.1 

Name 

Kevin 
Coyne 

Kevin 

Coyne 

Kevin 
Coyne 

Kevin 
Coyne 

Kevin 
Coyne 

Kevin 

Coyne 

Kevin 

Coyne 

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

Comment 

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 e><plained that 
loss of water from the pool sufficient to cause flooding does not necessarily 
represent a safety challenge to the fuel In the pool its.elf (important when we are 

talking about frequencies on the order of lE-.3 per year). Consider at least a 
footnote to add this context. 

Page 24 • Major assumptions .. Offsite consequence analysis, sttaight line plume 

model. The following sentence is a bit drfficult to follow: 9Therefore, at far 
distances, the d istance associated with the different consequences may be more 

representative o f the total travelled plume path length more so than the absolute 
distance from release.· Please rewrite in a more plain language way and tty to 

prove some context as to how this will impact results (conservative, non 
conservative, ashes out in the average ... ). May also want to refer to Section 7.3.1 

Plume Segment d iscussion where we could perhaps provide a figure that explains 
this concept. 

Page 63 • Delete · (as is the case in realityr from the table under Fuel loading 
since this may give incorrect impression that other values in the table do not 

ref lect reality. 

Page 67 • Provide some additional conte.i<t about what is meant by '-truncaHon". 

plain language explanation would be appreciated. Some thoughts on this - if • 
can't say that we believe that the releases are terminated at the truncatlo 

can we at least provide some perspective on how we determined that c 
the analysis furthe, was of limited benefit. 

Page 67 - the paragraph at the bottom of the page s 
assumed seismic event represents a significant chall 

res.ponse personnel. This is likely a regional scale event 1 quite conceivable that 
local emergency resources would be unava· I du han · g other issues of 

thus leading to a debatably exagge,ated t lmeline" with • thus 

SFPPSO,. 

l ead 
Disposition 

Brian W. Added a reference to Section 6.3.4 where the issue is discus.sed further 

AJN. 
reorganized. 

In e eral, "truncation" can refer to different situations including time 

ncation, d istance truncation, or dose truncation. These have been 
appropriately discussed in the report. For t ime truncation, a sensit ivity 

study is included in the report (see Section 9 .. 8). 

BrianW. Agreed. Additional d iscussion has been added. 

Brian W, done 

BrianW, Text has been added back in, 

BrianW. done 

Closed 

closed 

closed 

closed 

closed 

d osed 

Closed 

dosed 
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BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 
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278 RES 02.28.13 

279 RES 02.28.13 

280 RES 02.28.13 

281 RES 02.28.13 

Affected 
Chapter 

5.4 

7.3.1 

7.3.3 

7.3.3 

Name 

Kevin 

Coyne 

Kevin 
Coyne 

Kevin 

Coyne 

Kevin 

Coyne 

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

Comment 

Page 73 · top of page. The discussion regarding the 25 rem threshold in EPA 400· 
R·92-001 lsn' t quite accurate. The dose guideline applies for the full duration of 

SFPPSO,. 

lead 
Disposition 

the acc.ident, not on a per hour basis. Suggest rewording to note that it was Brian W. text has been clarified. 
assumed that workers would spend one hour in the maximally el(posed location, 

so a dose rate of 25 rem/hour would trip this threshold. 

Page 138 · see earlier comment on Chapter 3 regarding the assumption for the 
sttaight line plume model. Please provide a clearer explanation of the impact o f 

these straight-line plume model under variable wind conditions and consider 
providing an illust.Iative figure. 

Page 14S .. Please provide a basfs for availability of electricity and communications 

20 miles from the site given the seismic event of this magnitude (0. 7 g). 

sand can help direcVorgani:e evatuation efforts 

AJN. 

AJN. 

The amount of ground contamination is not expected to si 
differ with this modeling approach, although where groun 

In addif 

difficulty I defending past EP 

nd thi the same decislo~s ~ad~ for SOARCA, 
ptOfe twas on readil but I think.•t's 1mpon:ant to at 
h h' Y least highlight the following: 

~ -!V''""!~·uc as t is one, we are not tl) the relationship of the 

ed the damage to JoQI infrastructure is limited to 12 
s, part ! ue to the few large structures in the area. Also, the 

-. ,,.J cu:,. •• ,..::r:of AC power is assumed to be limited to the EPZ due to 

prox ity of the seismic event to the site, rather than being a wider 
ct from a larger magnitude ... 

SFPSS seismic event to the 
one examined in SOARCA (i.e., 
were they based on the same 

seismic hazard and bin), and 

(2) the J1m11ations that exist 
for this assumption (at a 

minimum I think we need to 
acknow1edge that there is 

uncertainty pertaining 
availabilrty o f off site response 

and the robustness of 
evacuation paths). I'm ok with 

punting to SOARCA for the 
purposes of the SFPSS. but we 

should make it dear that 

I understand the team's 

difficulty I defending past EP 
decisions made for SOARCA, 

but I think it's impon:ant to at 
least highlight tho following: 
(1) the relationship of the 

AJ N. Updated response: Please see update in response to comment 280. 

SF PSS seismic event to the 

one examined in SOARCA (i.e., 

were they based on the same 
seismic hazard and bin), and 

t2) the hmitations that exist 
for this assumption (at a 
minimum I think we need to 
acknowledge that there is 

uncertainty pertaining 
availability o f off site response 

and the robustness of 
evacuation paths). I'm ok with 

punting to SOARCA for the 
purposes of the Sf PSS, but we 

should make it dear that 
we're looking at similar 

scenarios and ad<nowledge 
some of the crit ical 

uncertainties. 

closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

BC Review 

BC Review 

BC Review 

BC Review 

Priority 



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

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

282 RES 02.28.13 7.6 
Kevin Page 160 for paragraph that begins ·Early Fatalities" • I think you meant "For all 

This is corrected BC Review 
Coyne scenarios, !12 early fatalities are predicted to O<:Ctlr" (missing the word ··no") 

AJN. 

283 RES 02.28.13 8 
Kevin 

Human Reliability Analysis Chapter • needs a thorough technical editing James C. The QTE and BC review comments have been incorporated Closed BC Review 
Coyne 

Page 170 • reword parenthetical .. (as described in this report except for this 

284 RES 02.28.13 8 
Kevin chapter}" to make It more dear (e.g., state which chapters are being tefeued to • 

JamesC. The word within the parenthesis are removed. Closed BC Review 
Coyne note that Chapter 9 and Appendix 8 and C were also not part of the original 

study ... ). 

of the limited ((>Sources 
available to the HRA study, 

Page 170 • Clarify what is meant by "Because of the limited resourC"es 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, t here was a fair amount of staff effo<t 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 

Kevin 
considerations (i.e .• system reliabilities, portable equipment fragility, accessibility trying to convey. At a 

285 RES 02.28.13 8 
Coyne 

constraints due to failure of stairways/doors/buildings) then we should be specific JamesC. minimum we need to make it Closed BC Review 
about wtiat was not consjdered .. Recall that this was never intended to be a PRA dear 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 into 
should highlight the impact on the confidence of having mitigation equipment determining the likelihood of 
available (that is, the likelihood of sue,cess would decrease if these things were successful mitigation-other 
taken into account and the HRA is merely establishing an upper bound). considerations such as 

equipment survivability also 
need to be considered. These 
limitations should be clear1y 

Page 171 • Table 36 . Though in general I like the presentation, the placement of 
the "4.SE·4" is very confusing. Recommend removing the 4.SE·2, replacing it with 

286 RES 02.28.13 8.1 
Kevin 0.8% to characte,ize the general region, and explain how this probabllity is 

Closed BC Review 
Coyne calculated on Page 172. Also, the colors do not provide any discrimination 

printed out i n black and white/grayscale. so if the distinctlo1l between th 

Page 172 • The level of precision provided in the description of the era 

Kevin 
SFP liner is ridiculous for this type of stvdy (40 cracks, 101.6 if l gth, 

287 RES 02.28.13 8.1.2 
Coyne 

mm in width ... ). Recommend either making this descripfon~ JamesC. Reworded to not provide the calculation detail details. Closed BC Review 
Chapter 4 or simply say that the small leak results in rtia k r t 
gpm. 

288 RES 02.28.13 8.1.2 
Kevin 
Coyne 

James C. The same picture for different purposes. It's better to keep as it is .. Closed BC Review 

289 RES 02.28.13 8.1.2 
Kevin 
Coyne 

Page 174 • Please describe what is mea 
JamesC. Added (i.e .. The nozzles of the SFP makeup). Closed BC Review 

commonly used term. 



Office Received 

290 RES 02.28.13 

291 RES 02.28.13 

292 RES 02.28.13 

293 RES 02.28.13 

Affected 
Chapter 

8.1.2 

s.2.2 

8.2.2 

8.3.2.4 

Name 

Kevin 

Coyne 

Kevin 

Coyne 

Kevin 

Coyne 

Kevin 

Coyne 

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

Comment 

Page 174 • Please provide a reference or technical basis for claiming that workers 

can be effective up to a SO percent steam molar concentration. What doe this 
correspond to as far as temperature/humidity? 

Page 177 • What Is the basis for even considering that the fire system would be 

available? This is not typically a seismically qualified system and the 0.7g 
earthquake is well above the design basis level. 

Page 177 • What is the basis for assuming that staffing consideratio 
a factor after theOSC is operational? Even a fully staffed OSC will not h 

. h high lik 

SFPPS Ch. 
lead 

Jamesc. 

JamesC. 

Disposition 

j ntifies the possible situatjons but not assess the probabilities of 

Reworded to • the OSC provides additional man power to mitigate plant 

damage .. to prevent confusion. 

OiS(:ussion on how the effects of SPAR-H's performance shaping factors 
of •available time• , "complexity", and •ergonomics/human machine 

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

environmental conditions -

including temperature · 
associated with th is steam 

mole fraction would have 
been a necessary 

consideration). For example, 
what viiibility level does 50% 

moles fraction correspond to 
and how did the team 

determine that the 
"psychological Impact of 

situation uncertainty ""of SO% 
mole fraction was different 

than 25%, 40%, or even 7S% 
mole fraction 

the {disposition} did not 
address how the specific t ime 

adjustment factors were 
determined or provide 

refer ences to the technical 
basis. If this was based on 

expert judgment, the HRA 
team needs to provide what 

considerations 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. 

Closed 

Closed 

Closed 

Closed 

Review/ Concurrence 
Phase 

BC Review 

BC Review 

BC Review 

BC Review 

Priority 



Office Received 

294 RES 02.28.13 

29S RES 02.28.13 

296 RES 02.28.13 

297 RES 02.28.13 

298 RES 02.28.13 

299 RES 02.28.13 

300 RES 02.28.13 

301 RES 02.28.13 

Affected 
Chapter 

8 

Appendix 8 

Appendix 8.1 

Appendix B.3 

Appendix 8.3 

Appendix B 

Appendix C 

Name 

Kevin 
Coyne 

Kevin 
Coyne 

Kevin 
Coyne 

Kevin 
Coyne 

Kevin 
Coyne 

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

Comment 

General • This sectlon ends very abruptly and does not put the specific HEPs Into 
an appropriate context. The detailed event tree is e)(tremely difficult to read and 
Is fairty useless. Recommend that the HEPs be put into a format that links them 
more directly to the scenarios of interest (perhaps a tabular format couid 
accomplish this?). 

General . Section needs technical editing and reorganization. Recommend that a 
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, 
then go into why a MACCS reanalysis of NUREG·1864 was performed. The 
information is all there, it's just hard to follow. This section is also written at a 
very technical level • for a report Intended to communicate with h general public, 
there is a lot of jargon and reference to specific MACCS variable names (e.g .• 't 
need to talk about MAXRS and OALtARM, but If you do, you'll need to de 

what they do and why they are important). 

Page 262 + The statement: "In this study, staff limited its focus o offsi 
related consequences of accidental releases at commercial nu 
namely the direct impacts due to off site radiological e 
(e.g., economic or land use) impacts of protect ive me res 
radiologic:-.al exposure" is confusing. The term · safett I 
meaning for the NRC- recommend using a term like "r. 
safety" instead. Also, if the focus is on heal p s, wh we care about 

apply to repopulation). 

ll 

4 • R tould not be limited to just cask drop, since it represents all SFP 
t is, de I it as the "annual risk of spent fuel pool· only. 

- why the difference in risk drivers for welded closures and bolted 
closures, Since there is a difference, the report should e)(plain why. 

SFPPSO,. 

lead 

JamesC. 

Orew8. 

Drews. 

Drew 8. 

Orew6. 

BrianW. 

BrianW. 

Disposition 

the results. 

f Appendix to enhance clarity. Also removed technical 
MACCS variables that were not needed for the discussion. 

Revised introduction to clarify and include plain language. (Note: 
Appendix 8 Is now Chapter 10) 

Revised "core inventory" to · radiological inventory." (Note: Appendi)( 8 
is now Chapter 10) 

Removed reference to particular scenario, since the particular input 
deck modified is not important to the discussion. (Note: Appendix 8 is 
now Chapter 10) 

Reformatted Table 8.3.b. (Note: Appendix 6 is now Chapter 10) 

fixed. 

compace. 

Added text referring to different methods of analysis and different 

reason for doing the HRA was 
to help provide insights to the 
likelihood of successful 
mitigation - as noted above, 
the HRA is only part of the 
answer, but we should bring 
the section back to what the 
overall objective of this 
portion of the study was. 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

closed 

dosed 

Review/Concurrence 
Phase 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

Priority 



Office Received 

302 RES 02.28.13 

303 NMSS 03.05.13 

Affected 
Chapter 

ES 

304 NMSS 03.0S.13 Appendix 8 

30S NMSS 03.05.13 Appendix C 

306 NMSS 03.05.13 

307 NSIR 03.05.13 

308 NSIR 03.0S.13 

Exec-utive 

Summary 

Executive 

Summary 

Name Comment 

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

SFPPSO,. 

lead 
Disposition 

Sean Series of tech editjng comments were provided for Chapter 8 in hard copy form. 
James C. Changes are made as suggested by the reviewer 

Peters Hard copy wc1s provided to James Chc1ng for review. 

Meraj 
Rahimi 

Meraj 
Rahimi 

Meraj 

Rahimi 

Meraj 
Rahimi 

(pg. v) A boiling wot er reactor plant was chosen for th is analysis, Ill part because 

these types of reactors oft.en prompt more interest from extemc1t stalcehofders 
owing to the fact that the Mark I and Mark II de-signs have spent fuel pools that 

are elevated relative to ground level." Delete the stament regarding the selection Brian W. This is statement of fact in light of the Fukushima accident. The 
of BWR because of stakeholder interest. The technical reasons are more fact ual technical justifications are also presented in the S<tme paragraph. 

and appropriate for such a official document as opposed to perception or 
reactionary r easons. 

One of the 1mprotant data point to be U$ed for dry stor;:ige study are the damages 
e)(perienced by the North Anna NU HOMS dry storage system after the s.ummer of Spoke to commenter - agr eed that this is a consi 

2011 earthquake which excE:"eded the syst@m design-basis seismic value. This Drews. 
appendix should not be bounded by the previous dry cask studies which consider 

only the cask drop. 

There are no numerical values for the probability and consequences parameters 

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

(Pg 591 "Given the estimated Wtdth, length and depth for each localized 1iner tear 

and cheir number, 1t 1s still necessary to estimate the lealcage rate through these 
tears . EstimJtion of this f low rate uses the following assumptions (1) the flow rate 

can be est•mated using an equation s,m,lar to that used for flow through the 
concrete cracks and t2) the frktion factor for th.lt equation can be calculated on 

the bas.is of test results for leakage, rates through cracks in pipes, These 
assumptions are not validated at this time. Therefore, considerable uncertainty 

exists for che ref>ulting leakage 111te estimate." 

This seems to say the cracks in the SFP caused by the seismic event were not 
caluated but assumed based on ,;These assumptions are not validated at th' t· 

General Comment: The executive summary of the re 
detailed. Need to re-write to be concise and provide a· guage summary of 

Brian w · is a qualitative analysis. 

report dearly stating the reports conclusions and reco ~ ations. From 

Bob Kahler NUREG-1~50: 4.1.7 Executive Summary: A ex. cuti sum~yisoptional. This Don A. See response to comment # 349• 
summary 1s more complete than an abs . It ta tes the purpose of a report, 
(2) gives a brief account of the proced.Qfj s or od.ology used, (3)' includes a 
concise overview of the document, and't ~f'findings, conclusions, and 
recommendations .. 

removed since the licensee infor mation does NOT 

Text has been modified. Now reads 

"The site characterization attr ibutes {seismic response, decay heat, 

Don A. radionuclide inventory, etc.) have been based on readily available 
information that primarily stemmed from sources suc.h as the NU REG· 
1150 study, s.eismic Information developed by the United States 

Geological S-urvey (USGS-), the post 9/11 seOJrity assessments, and 
information provided by the licensee.• 

Clos,,d 

Clos,,d 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

Priority 



Office Received 

309 NSIR 03.05.13 

310 NSIR 03.05.13 

311 NSIR 03.05.13 

312 NSIR 03.0S.13 

313 NSIR 0 3.05.13 

314 NSIR 0 3.05.13 

Affected 
Chapter 

Executive 

Summary 

Executive 
Summary 

Executive 

Summary 

Executive 
Summary 

Executive 
Summary 

Intro and 

Ba<4rovnd 

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

Name 

Sob Kahler 

Comment 

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 
for acute health effects" 

Cs in the quantities available can deliver lite 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. 

General Comment: The use o f " latent cancer fatalities" needs to be defined in 
Bob kahlet executive summary to give reader perspective. Serious consideration should be 

given to using another term to describe the risk consequences. 

Pg. vii, 13, Specific values were provided for land contamination and disp1aced 

Bob Kahler 
individuals for high density loading and unsuccessful mitigation. Yet, •other " 

scenarios are predict ed to have "considerably less• impact. Either provide specific 
values for each situation or omit for both and give generahties for both situations. 

Bob Kahler 
Pg. viii, 1S, Too detailed. Only first sentence is needed for ekecutlve summary. 

This is true for most numbered conclusions.. 

General Comment: Numbered items have a ml>< of both general statements 01l 

assumptions and conclusions. However, some contain recommendations as well. 

Bob Kahler 
The reader Is required to make a self•determlnatlon on what Is an assumption, 

conclusion or recommendation. It is recommended that the executive summary 
be re-written to have a separate section for assumptlons, concluslons and 

recommendations as found in the report. 

is a lx8 pattern and then states that the " reference" 
PBAPS. Since the report results would indicate that 

signif icantly different conclusions, it is misleading to stat., at the reference plant 

hi is significantly similar to PBAPS. On the cont , it is si 1fi ntly dissim ilar and 
Bob Ka er would align with the previous statement 81 P atypidt This contradiction 

in statements needs to be rect ified. 

load configurations needs to 
atypical. 

SFPPSO,. 

lead 

AJN. 

Don A. 

AJN. 

BrianW. 

Disposition 

See response to comment #236. 

Latent cancer fatJl ities are no longer d irect ly qu 

The reference plant was modeled after PBAPS so sa'(ing they are 
significantly similar is acwrate. However, the reviewer is correct that 

the one signif icant d ifference (1x8 vs. lx4 pattern) produced 
significantly different results. A sentence has been added point ing this 

out. 

..,n some situations, the lx8 pattern is predicted to have a significant 
effect on the amount of radiat ion released (Section 9.2)." 

Closed 

Closed 

Closed 

Closed 

Closed 

closed 

Review/Concurrence 
Phase 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

BC Review 

Priority 



Office Received 

315 NSIR 03.05.13 

316 NSIR 03.05.13 

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

Affected 
Chapter 

Name Comment 

Pg.6, Seciotn 1.S, The report identifies that the majority of the risk from a seismic 

event is due to the inability o f the operator to inject water i nto the pool for an 
extended period of t ime (e.g., days}. However, this is based upon a research 

assumption and not a direct result of the seismic event. A.s such, NSIR provides 
the general comment that the research assumpUon of inability o f mitigation 

Intro and 
8 

b hi efforts to commence for 48 hours is not based upon current Emergency 
Backg.round ° Ka et Preparedness program capabilities which would assume that mitigation efforts 

commence significantly sooner rendering offsite release consequences moot. This 
acknowledgement of EP capabilities needs to be clearly stated early in the 

document and continuously th roughout. If licensees presented onsite and offsite 
coordinated emergency response plans with the response assumptions used in 

this report, a reasonable assurance finding would definitely be in question. 

Assumptions 

Major Assumptions should ind ude the mitigation t ime is not indicative o 

Bob Kahler EP environment. This would need to be e>1panded and NSIR/DPR/DO P 
with wording. 

SFPPSO,. 

lead 

Brtanw. 

Disposition 

comments. 

Reasonable assurance does not imply zero risk. The o ff site response 
assumptions in this study are specific to the challenging Initiating event 

being considered: a large, beyond-design-basis seismic event. Even 
assuming this challenging event occurs, the study only predicts releas 

in a small subset of sequences. Given this, t he assumptions are not 
viewed to be incompatible with a reasonable assurance find~;.wt.· 

we can specificalty state in the report, i f that would be helAful. 

f
d~ l tanding t hat we have some disagreement in thi.s area there is 
ady an assumption about onslt~ mitigation, and another about 

ncation t imes "RadionucJide releases occur only if the fuel has 

become uncovered by 48 hours ... " 

Maybe we could add wording to this assumption to make it clear that 

offsite mitigation has not been specifically analyzed? 

Note: 

317 NSIR 03.05.13 4 (Pg58) 

This comment is the same as comments #7 (IOWG review) and #3SS 

Jose P. from the d ivision d irectors review. 

Please see response to comment #355. 

Oosedwith 
Ques. 

Oosed with 
Que.s. 

Closed 

Review/Concurrence 
Phase 

BC Review 

BC Review 

BC Review 

Priority 



# Office Received 

318 NSIR 03.05.13 

319 NSIR 03.05.13 

320 NSIR 03.05.13 

321 NSIR 03.05.13 

Affected 
Chapter 

4 (Pg 59) 

4 (Pg62) 

Chapter 2 

Executive 
Summary 

Name 

Bob Kahler 

Bob Kohler 

Bob Kahler 

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

Comment 

Under "liner Strains and Small leakage Rates", "Given the estimated 
width, le ngth and depth lor each localized liner tear and their number, it is 
still necessary to estimate the leakage 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 lor that equation can be 
calculated on the basis of test results lor 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 relerred to by the reviewer relate to the leakage rate g iven the 
estimated cracks in the liner. The initiation of cracks was calculated 
separately based on the s train 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 ..tly it was chosen given the considerable 
uncertainty. M0<e clarity needs to be provided on the basis for lhe assumed 
leakage rate, 

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

1~ paragraph, Doses are calculated at great distance, e.g., 500 miles. 
health effects for small doses at such distance are specualtive. As 
there is no value added to the report lor this highly speculative res 
considering its regulatory purposes. II not removed, then it is 
ree0<nmended that such health effects not be summed but rather 

SFPPSO,. 

lead 

JoseP. 

JoseP. 

Disposition 

Note: 
This comment is the same as comments #8 (IOWG revjew) 
from the division directors revl~w. 

Please see response to comment #356 

Note: 

See response to comment #358 

See response to comment #237. Regarding the sec:ond portion of the 
comment, LCf s have been removed as a quantitative metric and 

AJ N. instead, more emphasis is now put on societal dose; however LCfs are 
still discussed in broad terms, which consistent with the qualitative 
safety goals. Please see comment #341. 

Review/Concurrence 
Priority 

Phase 

Closed BC Review 

Clos,,d BC Review 

Closed BC Review 

closed BC Review 



Office Received 
Affected 
Chapter 

Name 

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

Comment 

I have provided the otigfnal comment {below) as previously submitted with the 

di position/response. The .. ,eviewer response" provides additional BC comment 

on the Issue to be considered/ dispositioned. "'Total 
health effect estimates are not a function of distance, and have no distance 

SFPPSO,. 

lead 
Disposition 

dosed with 
322 NSIR 03.05.13 2 

(Pg 
25

) B b K hi truncation. See Section 7.2.3 for more information on this assumption.• We take 
0 

a er exception to this technique. It inappropriately maximizes hypothetical 
consequences by assuming an effect o f very small doses on large numbers of 

people. Truncating at a set distance as was done in SOARCA was directed by EOO. 
What decision process was used to return to this method of consequence 

estimation? This issue has been repeatedly raised by t he NSIR staff to no effect . 

AJ N. provides a range of results (that can be compare 

health objectives, for instance). 
while using he LNT model. At Ques. 

323 NSIR 

BC Comment: I am providing this comment to give the answe 

question. Please recons.ider origi nal comment with this additio 
03.05.13 Section 7.3.2 Bob Kahler "after reading this I can not determine whether oonta 

consequence data or not ... it should not be, no one i 
food in the US after this accident." 

, sigm t numbers of latent cancer fatalities are predicted ..• Use of the 
dieted" would convey that the results are real and could be tabulated In 

futu when the discernability from other cancer causes is not detectable. 

324 NSIR 03.05.13 
Additio ly, the new wording of "small fraction compared to cancer fatalities 

""'"""'"",.....__.. .. 
v l..:.:iQ~:l"~cancer fatalities and Is a separate fraction unto itself. It should be reworded to 

1i:1entify that this would be a · small fraction of all cancer fatalities from all causes." 
Additional darity should be provided on what that fraction Is, If known. 

AJN. 

See response to comment #3S9 

ment: 
g,nge the document to say: " "While the SFPSS MACCS2 calculations 
jJo include the food pathway, the MACCS2 code does not currently 

represent these consequences in the individual LCF risk results." 

the lea.st, the NCRP technique 
should be used. fT would be 
preferable to use the 
techniques of SOARCA and not 

report; specuhive dose and 
health effects beyond the area 

of regulatory interest to NRC, 
i.e., SO miles. Additionally, the 

reporting of summed health 
effects, i.e., LCf is not as 

useful a metric as individual 
The basis or stating t at 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 

condemn a regional crop 
rather than parse 

contamination levels. Public 
reaction to contaminated food 

The food/water pathway cannot be turned off without rewriting the would also be extreme and 
code when land contamination or economic consequences are needed. 

However, the i$Soe of food interdiction is similar to land interdiction. 
anything even remotely 

a$Sociated with the 
There is some level that we consider adequately safe, and some level 

contaminated area would be 
below that e~posures occur. The current food interdiction level is. 
based on the PAG farmability criteria. I too have reservations on thi.s esh:\:e~·/here is no 

PAG level, as I understan~ t~eapplicable PAG are th~e by.th.e FOA, not ::~a~l,:in °~~::::coume it 
EPA. However, I am not 1nclmed to change the food interd1ct1on level is just the :ature of curren~ 
from authoritative sources for protective actions, based on a hope that society as alternative food 

no affected food/water will be consumed. Could you help us sources would be widely 
understand your technical basis for any affected food being consumed, available. It can not be said 
which is effectively saying the food interdiction level is O mremr' 

the •no contaminated food 

would be consumed• as very 
low levels of radioactivty 

currently exist in food 
currently, but the point is that 

no significant amount of 
contaminated food would be 

AJ N. See response to comment #361 

Oosedwlth 
Ques. 

closed 

Review/Concurrence 
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BC Review 

BC Review 

BC Review 

Priority 



# Office Received 

32S NSIR 03.0S.13 

326 RES 03.12.13 

327 WCD 02.28.13 

328 WCD 02.28.13 

329 WCD 02.28.13 

330 WCD 02.28.13 

331 WCD 02.28.13 

332 WCD 02.28.13 

Affected 
Chapter 

Pg 162 

General 

ES 

Pg.I 

Pg.2 

Pg.2 

Pg.II 

Name 

Bob Kohler 

Kevin 
Coyne 

Andy 
Imboden 

Andy 
Imboden 

Andy 
Imboden 

Andy 
Imboden 

Andy 
Imboden 

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

Comment 

Add an item 3 for why the latent cancer fatality risk is low bec.ause: 3. of the 
emergency preparedness response mitigation efforts. 

is a dual units event or a reactor event within the scope? 

(E>cec.utive summary- Conclusion 10) The conclusion that there are no offsite 
early fatalitie$ is important especi;1lly given that NUREG l 73S reported 192 early 
fatalities for one situation. It may be helpful to point this out and explain that the 
current study removed $ome conservatisms contained in earlier studies. If not 
here then something could be stated under Conclusion 17, which states the 
results of the current study and past SFP ris.k estimates are similar for most 
consequences - although the statement uses 'most' and therefore is accurate it 
seems to downplay this very large difference in early fatalities 

(page 1) second paragraph, This paragraph seems to overtook the role of t he U.S. 
closed nuclear fuel cycle and reprocessing in the design of early plants in the 
1960s. The continued storage of fuel after reprocessing was suspended in the 
U.S. in 1977 led to the expansion of onsite fuel storage. The 1982 Nuclear Waste 
Policy Act provided an alternative disposal path for spent fuel. 

(page 2) - Under, "This study does not explicitly address ... N Second bullet. Please 
clarify the comment that discharging large amounts of fuel would require a 
rulemaking. The Commission could require by Order the discharge of older fuel 
into already-approved casks. Other than codifying this Order, what rule is 
required to discharge cooled fuel? 

nd provided a lot of important information in a very efficient and 

SFPPSO,. 
lead 

AJN. 

JamesC. 

AJN. 

BrianW. 

Disposition 

The effect of EP on latent cancer fatality risk is minor as compared to 
long tetm protective actions. Oue to time limitation, this comment may 
be more fully addressed during the division director review. 

See response to comment #362 

sufficient staff 

This comparison ls now made in both sec 

ulemaklng would be required to list these amendments in 

~ 72.214. 

In rnality the situation is far mo,e complicated since SFP ref eases may 
not be possible a few months into decommissioning when the fuel can 
b& air cooled. However, since the statement doesn't discuss these 

Brian W. complications the commenter is correct that total risk doe.sn't 
{necessarily) change. 

To make the statement factually cortect, "risl(' has been changed to 
"frequency." 

Brian W. Added the "e.g .... " text. 

Brian W. Comment received 

Review/Concurrence 
Priority 

Phase 

closed BC Review 

Closed BC Review 

dosed BC Review 

dosed BC Review 

Closed BC Review 

Closed BC Review 

Closed BC Review 

Clos,,d BC Review 



# Office Received 

333 wco 02.28.13 

334 WCO 02.28.13 

335 WCO 02.28.13 

336 WCD 02.28.13 

337 WCO 02.28.13 

338 WCD 02.28.13 

Affected 
Chapter 

Pg.160 

Pg159·169 

7 

Pg.263 

Pg.271 

Name 

Andy 

Imboden 

Andy 
Imboden 

Andy 
Imboden 

Andy 
Imboden 

Andy 
Imboden 

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

Comment 

(page 160) ft is pointed out under early fata lities that this is consistent with 
NUREG-193S, however, this is not consistent with NUREG· 1738 which reported 

193 ear1y fatalities in Table 3.7-1 - it woufd be useful to point this (H..lt and provide 
a brief basis for the difference (e.g .• overly conservative ruthenium release in 

NUREG-1738 is a PQtential cause, and late evacuation assumed for this c;:ase). 

(Pages 159-169) - Tables 32 through 35. Please clarify whkh results are 

Ncond itional consequences" and which are not. Table 32 uses the phrase 
"Conditional° Consequences (Release-Frequency Averaged)" as a column 

heading. Pleas.e explain what i$ meant by "release-frequency averaged .. or 
remove it from the table. Similarly, Table 33 indi~tes that all results are " release 

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 t.bles examine the two subheadings in Table 
35-one subheading is "Conditional Consequences" and provides a perspective 

how the $Uccessfuf deployment of equipment could reduce the consequences, 
however, the subheading below this is ''Consequences'' and th is gives the 

reduction factor for frequency weighted consequences whic;h provides a 
perspective on t:he significance of how the likelihood is affected or some it seems 

that is the purpose to contrast this with the "condit ional consequences' but with 
a title of .. consequences" it is confusing - it would be helpfu l to at d1ange t he 

"consequences" subheading to " Release Frequency-Weighted Consequence$" 
that would provide a clearer contrast with the other subheading of "Conditional 

Consequences" 

(Figures 94, 9S, and 96) - All 3 f igures include a footnote that the values are 
Nfrequency-weighted" but the title indicates that values are conditional on a 
release occurring. The results presented are condit ional values. Please dari 

(Page 263 -Appendix 8} Middle of the page: "'It provides estimates~ he 
risk for one cask in terms of individual probability of a prompt fatality 

km (1 mite) and a latent cancer fatality within 16 km no mile~ he si .""' 
a quick read one might get the impression that the dry cas ·sk l es pr 

fatali ties, however, there are no prompt fatali t ies it is 

suggested re-wording to remove this potential sour 
prompt fatalities is: 
It provides estimates of the anntJal risk for one cask int 

probability o f ~olity-wit~ 
within 16 km {10 miles) o f the site and 

fatalities." 

SFPPSO,. 
Disposition 

lead 

Comparisons to NUREG· 1738 and NUREG· 1353 have been added to 
AJ N. 

section 7. 

AJ N. 

Orew8. Made suggested revision. (Note: Appendix 8 is now Chapter 10} 

Orew B. Made suggested revision. (Note: Appendix Bis now Chapter 10} 

James C. Text and table locations are moved to have the discussion of the table 
before the table appears. 
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Closed BC Review 

Closed BC Review 

Closed BC Review 

Closed BC Review 

Closed BC Review 

Closed BC Review 



Office Received 

339 NMSS 03.28.13 

340 NMSS 03.28.13 

341 NMSS 03.28.13 

342 NMSS 03.28.13 

343 NMSS 03.28.13 

Affected 
Chapter 

11 

General 

11 

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

Name Comment 

The results of this study in Section 11 and in other sections need to be put into 
context by compariso1l or the results against some standard such as the 
Quantitative Health Objective.s or Qualrtative Safety Goals similar to the 

Mark comparison to the QHOs of NUREG-1738 results discussed on page 13. Some may 
Lombard argt1e that is comparing apples to oranges but the QSGs are based on risk to the 

general public of nuclear power versus other societal risks. This would give the 
public understandable measures to compare the resutts against as opposed to 
results without any context. 

SRM dated July 16, 2012, documented the ACRS comment to ensure that 
consequences associated with expedited loading, transfer, and long-term storage 
need to be considered. While Enclosure 1 to the draft SFPSS indicates those areas 
have been included. the assessment in Appendix B compares consequence results 

Marl< to NUREG-1864, which does not include assessment of the consequences of 
LQmbard expedited transfer to dry cask.s. Appendix Cal.so does not address expedited 

transfer in the current context of the term to move all but the newest fuel out of 
the pool. This fact is pointed out in the Sf PSS on Page 4, that the study does not 
address certain coflSiderations, including expedited discharge of fuel from the 
pool to dry storage. 

Mar;k 
Lombard 

Why was land contamination included on the studv? 

Marl< 
Lombard 

1x 8-why is the first table included on Page 8~37 tt does not include any 
data regc1rding dry cask storage 

SFPPSO,. 

lead 

AJN. 

BrianW. 

BrianW. 

Andrew 
8. 

Disposition 

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: 

When the release frequency is considered, t he latent cancer fatality 
risks from the events analyzed in this study are very small, in the U·l 
to 2E· 11 per year range, when using an l NT dose response model. F 
perspective, the Commission's safety goal policy related to the c.a cer 
fatality quantitative health objective {QHO) represents a 2E· 
objective for an average individual within 10 miles of the n 
site (NRC, 1983). While t he results of this study are scenar 

This 

!Jed land contamination to provide inputs to a regulatory 
aragraph has been added to the introduction to describe 

d'y's relationship to the Tier 3 activities and how the study will be 
~ d m the current regulatory process. Other analyses did evaluate land 

ntamination, including some directly (e.g., NUREG/CR-6451, NUREG· 
4982). land contamination is already part of NRC's current regulatory 
f,amework including being used as input in SAMA/SAMOA analyses and 
is an input to regulatory/back fit analyses as part of the cost benefit 
c1nalysis. Chapter 7 was revised to distinguish the safety·related 
individual health effects measures from other measures that are inputs 
to the c:ost-benefit analysis for the regvlatory analysis. 

This sc:ope of this study does not include making recommendations for 
further study. NRR wm determine whether further analyses are needed 
to make any regulatory determinations within NRC's current regulatory 
framework. A paragraph has been added to the introduction to describe 
the studv's relationship to the ner 3 activities and how the study will be 
used in the regulatory process. The following statement has been 
added to the introduction and results sections of the report: 
Other aspects of SFP risk that have not been informed by t his or past 
studies, may be addres.sed by future studies. such as the site l evel 3 
probabilistic risk assessment (PRA), as documented in SECY· 11~0089, 
"Options for Proceeding with future Level 3 Probabilis:tic Risk 
Assessment Activities," dated July 7, 2011. and the associated staff 
requirements. memorandum; or will be addressed through other inputs 
to t he regulatory decision-making process, as needed. 

Appendix 8 addresses part of the SRM (dated July 16, 2012) to comparn 
the results of the SFPSS with past studies and consider consequences 
associated with loading, ttansfor. and long~term storage. Appendb( B 
provides a comparison of SFPSS results to previous spent fuel pool 
studies and updated analyses from NUREG-1864 Ory Storage Pilot PAA. 
Staff will revise the introduct ion to Appendix 8 to make this d ear. 
(Note: Appendix 8 ls now Chapter 10) 

Closed 

Closed 

Closed 

Closed 

Closed 
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Phase 

OivDir Concurrence 

OivOir Concurrence 

OivOir Concurrence 

OivOir Concurrence 

OivDir Concurrence 

Priority 



# Office Received 
Affected 
Chapter 

344 NMSS 03.28.13 

345 NMSS 03.28.13 11 

346 NMSS 03.28.13 11 

347 NMSS 03.28.13 Appendix 8 

348 NMSS 03.28.13 Appendix 8 

349 NSIR 03.29.13 

350 NSIR 03.29.13 

351 NSIR 03.29.13 

Executive 
Summary 

Executive 
Summary 

Exec-utive 
Summary 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Name Comment 

Mark Page 17-is the reference toa "NAC" study a reference to an "NAS" study? 
Lombard Whatever the answer is should be in the list of acronyms 

Mark 
Page 230, item 5, third sentence-should read ..... t he use of the lx4 pattern .. ," 

Lombard 

Mark Page 230, item 6. second paragraph, first sentence-" ... required by the NRC 
Lombard Order ... " and second sentence 11 

.. . have changed the mitigation mode ... "' 

Mark Appendix 8·the first few sentences in Section 8.3.3 should be moved up to the 
Lombard front of this appendix. 

Mari< 
Lombard Table 8.6-be consistent with use of Ne" or NE" 

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 

SFPPSO,. 

lead 
Disposition 

Brian W. NA5 has been added to the list of acronyms. NAC is the name of a 
corporation and is not generally spelled out. 

Hossein 
This will be corrected. 

E. 

Brian W. Changes are made as suggested by the reviewer 

Andrew See response to comment 340 and 343. Revision to Appen · 
introduction should make dean~r the organi2ation of the A e 

8
· (Note: Appendix 8 is now Chapter 10) 

Andrew 
8. 

Mark comments. Comments provided are repeated from the BC level review to ensure Hossein 

Thaggard ::::ha~ :~~i~~:;:::ea~ ~~:h~;~~;~~i~!~::~rd::,:;."~~:::~::i:::::i~~~ve E. rewriUen. 

summary should be concise and provide a -plain language summary of the report 
d eafly stating the repotts condusions 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. 
Specific values were previously provided for land contamination and displaced 

Mari< 
Thaggard individuals for high density loading and unsuccessful mitigation. Yet, · other " 

Kenarios are predicted to have "considerably less• impact. In revising the 
executive summary, either provide specific values to, each situ.atio-n or o ·t for 

Mark 
Thaggard 

both and give generalities for both situations. 

conclusion has been ex_panded to included mitigated results .. 

Hossein We agree with the reviewer and the executive summary is being 
E. rewritten. 
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Affected 
Chapter 

Intro and 

Background 

Intro and 

Background 

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

Name Comment 

Comments provided are repeated from the BC level review. Pg 7. Section 1.3. 
The repo, t identifies that the "PBAPS situation was viewed to be atypical." The 

report further states that the only significant example is a l.x8 pattern and then 
states that the "r efe,ence" plant is significantly similar to PBAPS. Since the report 

results would indicate that the load patterns yield significantly different 

SFPPSO,. 

lead 
Disposition 

Please see the response to comment 314. Similarit ies refer to plant· 

specific design that includes the SFP data needed for accident 
progression (e.g., pool volume, number of racks and assemblies in the 

Mark conclusions, it is misleading to state that the reference plant is signific.antly similar Hossein correctly points out, the only significant deviation is the us 

Thaggard to PSAPS. On the contrary, it is signif icantJy dissimilar and wovld align w ith the 
previous statement that PBAPS is atypical. This contradiction in statements should 

be addressed. This is a general comment that needs to be addressed in variovs 
loc.atjons in the report that attempts to state that PBAPS is similar to the 

reference plant . Otherwise, data from all nationwide sites on fuel load 
configurations needs to be ascertain to substantiate claim that PBAPS is atypical. 

Comments provided are repeated from the BC level review. Pg.8, 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 extended period of 

t ime (e.g., days). However, this is based upon a research assumption •md not a 
direct result of the seismic event. As such, a general comment that the research 

assumption of inability o f mitigation e fforts to commence for 48 hours is not 
Mark 

Thaggard based upon c.urrent Emergency Preparedness program capabilit ies which would 
assume that mitigat ion efforts commence significantly sooner rendering o ff site 
release consequences moot. This acknow1edgement of EP capab ilities need ~ 

dearly stated early in the document and continuously throughovt. If lice 
presented ons.ite and offsite coordinated emergency response plans witti 

response assumptions used in this report, a reasonable assurance fin 
definitely be in question. 

E. 

r le assurance. M itigation 

:k.asecl on those assumed in SOARCA 
c~ 5.3 has been revised to include a 

mergency measures in place in case of 
has also been revised to make clear that 

The •ort was clarified to e.xplain that NRC analyzes low likelihood 

~ nd design basis seismic events with and without mitigation to gain 
,,,sights on the safety margin provided by NRC's regv latory framework. 

The HRA combinE!!d w ith reporting both mitigated Md unmitigated 
results provides informative data to determine possible regulatory 

enhancements for consideration. The study corroborates the res.ult's of 
pa.st studies. The study concludes that Sf Ps are robust and not 

expected to leak as a result of a seismic event, successful mitigation 
prevents most releases, no early fatalit ies are expected and individual 

LCF is low because e ffective pro tective actions limits individual 
exposure. 

Response: See comment #353. Section S.3 has been updated to include 

NSIR 
Major Mark 

03
·
29

·
13 

Assumptions Thaggard 

Hossein a more detailed description of emergency measures in pf ace in case of 
severe accidents. This section has also been revised to make clear that e. 
the truncation and a.ssvmed mitigation t imes were chosen by the team 
for purposes of the st udy. 
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Closed 

Closed 

Review/Concurrence 
Phase 

OivOir Concurrence 

OivOir Concurrence 

OivOir Concurrence 

Priority 



Office Received 

355 NSIR 03.29.13 

356 NSIR 03.29.13 

Affected 
Chapter 

Pg60 

Pg61 

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

Name Comment 

Comments provided are repeated from the SC level review. Under "Lmer Strains 
and Small leakage Rates", 1st paragraph, ''Maximum effective membrane liner 

strains from strain concentrations at the f loor4 wall.s junction are on the order o f 
0.037 (3.7 percent).' 
2nd paragraph,"On the basis o f the reported failure criteria, this study assumed a 
somewhat conservative estimate for the liner failure strain from the point of view 

Mark of leakage rate in order to characterize the leakage rate for a damage state with 
Thaggard small leakage flow rate. Spedfically, a liner strain at failure of 0.10 {10 percent) 

was. assumed ... " This comment w as. previously sent and the resolution was. "'The 
study calculated the strains caused by the earthquake (demands). The reviewer is 

citing a sentence that refers to strain capacity." SC comment: clarity needs to be 
provided in report as to the differences in the types of strains and the 

reasons/justification for the assumption which appears to be extremely 
conservative with respect to the design. 

Mark 

Comments provided are repeated from the BC level review. Under "liner Strains 
and Small Leakage Rates#, #Given the estimated width, length and depth to, each 

localized liner tear and their number, it is still necessary to estimate the leakage 
rate through these tears. htlmatlon of this flow rate uses the following 

assumptions (1) the f low rate can be estimated using an equation simila 
used for How through the concrete cracks and (2) the friction factor f r tli 

equation can be calculated on the basis o f test results for leakage rates r 
cracks in pipes. These assumptions are not validated at this ti 

Thaggard comment was previously provided and the response glv w 
referred to by the reviewer relate to the leakage rat · en t 

In the liner. The initiation o f cracks was c.:ilculated se t 

SFPPSO,. 

lead 

Jose P. 

Disposition 

<e•organlzed 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 sectlon). 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 

induced strains are less than median limiting failure strains, the 
uncertainty assessment shows that there Is a small likelihood that the 

liner would tear . 

The text in 1he second and third paragraphs o f the part Lin 
and Small Leakage Rates will be modified to read: 

t;.J and their number, it is still necessary to estimate the leakage rate 

,P'rough these tears. Estimation of this f low 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 
frict ion factor for that equation can be calculated on the basis o f test 

results for leakage rates through e:racks In pipes. These assumptions 
are not validated at this t ime. Therefore, considerable uncertainty 

exists for the resulting leakage rate estrmate. The following paragraph 
addresses the process used to estimate the flow rate through these 

hner 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 

discrete tearing conditions to cover a range of uncertainty for !Iner 
damage and associated flow rates. Assigning equal likelihood to the 

two highly d istinct damage states acknow1edges these uncertainties. 
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Review/Concurrence 
Phase 

OivOir Concurrence 

OivOir Concurrence 

Priority 



Office Received 

357 NSIR 03.29.13 

358 NSIR 03.29.13 

359 NSIR 03,29,13 

Affected 
Chapter 

Pg 64 

Chapter 7 

Pg 27 

Name 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Comment 

Comments provided are repeated from the SC level review. "Damage to the 

Reactor Building and Other Relevant sses• The response to the previously 
provided comment did not address why the HRA assumed containment failure 

when the SF PSS did not. The two studies should reflect the same assumptions 

SFPPSO,. 

lead 
Disposition 

,s t e pr maty containment t at, 

failed in a reactor core damage event would make the refueling floor 
inaccessible for plant staff to Inject or spray wat(>r into the SFP. 

The SFPSS assesses off site consequences. It provides two bounding 

condrtions: 10CFR50.54{hh)(2} mitigation is assumed to be suc.cessfull 
deployed or this mitigation is assumed to not be successfully deploye 

The HRA estimates the probability of having successful mitigation for 
Mar;k 

Thaggard such that mitigation ettons can be aligned between the studies. As it is, the two 
studies have significantly different mitigation efforts for different reasons. How 
can a determination be made a.s to how the two studies suppon one another with 

these differences? This is a fundamental question that needs to be 

Jose P. various plant damage states. These two pieces or infor·matlo .@., 

consequence and probability) complement each other to i orm S 

Mark 
Thaggard 

Marl< 
Thaggard 

answered/clarified with in the report . 

Comments provided are repeated from the SC level review. ln paragraph, Ooses 
are calculated at a great distance, e.g., SOO miles. Any health effects fot small 

doses at such distance are specualtive. As such, there is no value added to the 
report tor this highly speculative result when considering its regulatory purposes. 

If not removed, then it is recommended that such health effects not be summed 
but rather segmented into approptiate categories and considered seperately. 

Comments provided art rfP~1ef from the SC ltwl ,.view. The or'lelnal comment (below) as 
submitted wlUI the dlpOSltlon/response IS provided. The .. ,e111ewe.r respoMt '' prov· es~I 
comment on the Issue tobe conSidered / disl)Oiltlone<f, 
ewmates are no( a functlOn of distance, and have no distance tiunciM!On. se 
lnformatlononthlsas.sumptlon," Weuke exceptlOn totl\ls te<hnlQvie. I · 
hypothetic.al constQuences b>( am,min& an effect of very small doses 
at a set distance as was done In SOAACA. wu<llrtcted bv EOO. What 

AJN. 

AJN. 

risk. The HRA provides scenario-specific likelihoods for ea I 
damage state (considering the state of the reactor, offsite P.: 

The HRA combined with , eporting both mitigate a du ,t1ga 
results provides informative data to gain insights on safety 

ptovided by NRC's regulatory framework le 

enhancements for consideration. 

Response: Given the uncertainty of low doses on health effects, LCFs is 

being removed as a quantitative metric. See reply to comment #376 for 
more information. Land interdiction, displaced persons, and sodetal 

dose are reported to inform regulatory analysis under NRC's current 
regulatory framework. The consideration of distances beyond SO miles 

is consistent with most previous research swdies (See also the response 
to comment #372). 

Individual LCf risk has been separated into appropriate categories and 

reported iJS: a range based on dose truncation levels, the same as what 
was done in SOARCA. This SOARCA technique is preferred because it 

provides a range of results (that can be compared to the qualitative 
health objectives, for instance). 
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Closed 

Closed 
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Comment 

00 Comment I am providing this comment to give the answer to the "disposition" ques.tion. 
Pleau reconsider original comment wUh this addltlonal Information. "after reading this I can 
oot detemune wtlether contaminated food is ir,.c:luded in cons.equence data Of not ... it shoo Id not 
be, oo one Is going to eat contaminated food In the US after this acddenl.'' 

Change the document to say: "While the $~PSS MACCS2 ca1culatlons do Include the food pathway, 
the MACCS2 code does not cum:nttvrepresent these consequences in the individual lCF risl( 
results." 

The food/water pathway cannot be tumed off without rewriting the code when land 
contamination or economic consequences are needed. However, the issue of food interdiction is 
similar to lMd lnterdlcnon. l here Is s.ome level that we consider adequately safe, and some level 

below that exposures ex.cur. The C\lrrent food interdiction lewf is based on the PAG farmability 
criteria. I too have reservations on this PAG level, as I understand the appllcable PAG ate tnose by 

SFPPSO,. 

lead 
Disposition 

360 NSIR 
Mon< 

03.29.13 Section 7.3.2 the FDA, not EPA However, I am not inclined to change the food interdiction level from 
Thaggard authorltatf\,e sources for protective actions, based on a hope that no affected food/water wtll be 

AJN. 

361 NSIR 03.29.13 

362 NSIR 03.29.13 

363 NSIR 03.29.13 

364 NSIR 03.29.13 

365 NSIR 03.29.13 

Executive 

Summary 

Pg 150 

13 

consumed. Could you ltt>lp us understand vour technical basis for any affected food being 
consumed. which Is effec1lvely saying the food lnterdlcbOn level Is O mrem? 

The basis for stating that no contaminated food win be consumed simply comes from the 
knowledee of public and civil avthcxity reaction to actual and hypothetk,al radioloeic.al incidents. 
In repeated exercises pt.1bllc officials have deoded to condem a reglonal <rop rather than parse 
contamination levels. Pubtit reaction to contaminated food woukt also be extreme and anything 
even remotetyassoc-lated with the contaminated area would be est\ewed. lhere Is no tec:hnk al 
document establishing this outcoume, it is just the nature of current society as alternative food 
sources would be wldely available. tt can not be said the "no contaminated food would be 
consumed" as very low levels of rodi~ivty currently exist in food currently, but the point is that 
no significant amount of contaminated food would be consumed. Pursuit of dose consequences 
through this exposure pathway seems inappropriate. 

Comments provided are repeated from the SC level review. Significant num 

of latent cancer fa ta lities are predicted ... Use of the term "predicted'" wou 

convey that the results are real and could be tabulated in the future wh 
discernability from other c-ancer causes is not detectable. AddrtionaH he 

Mark wording of '"small fraction compared to cancer fatalities from all causes 

Thaggard the reader that it is not included in the number of cancer fataliti s a 

Marl< 
Thaggard 

Mork 
Thaggard 

ingestion. 

The word "predicted" has b~en replaced with "estimated", and "small 

fraction of all cancer fa ta lities from all causes" has been added . The 

LNT caveat has been d eleted as the statement ls t rue for all dose 

response models. Also, the last sentence on the dose t runcation has 

been upd ated to conform with comment #369 

Response: Section 7.2 has since been rewritten to make this point. In 

addition, the study concludes that SFPs am robust and not e><pected to 

AJ N. leak as a resutt of a seismic event, successful m itigation prevents most 

releases, no early fatalities are expected and Individual LC:F Is low 

because effective protect ive actions limits individual exposure. 

AJN. 

Response: See response to comment #353. In Sect ion 5 .3, NAt 24hrs" 

has been changed to "within 24hrs". Section S.3 has been updated to 

indude a more detailed descript ion of emergency measures in place in 

case of severe accid ents. 

Mark 
analysis but was unable to judge the effectiveness o f Response: A table was add ed to provide an e><plicit list ot scope and 

quencies noted appear to lack consideration of the HRA success 

James C. assumptions of the HRA study. Further, new text is being explored to 

clarify. 

AJN. 

Response: The reliability o f mitigation is not included as stated in Table 

3 in Sect ion 2. The condusio n w ill be expanded to indude mitigation 

results. The HRA provides scenario·specific likelihood s for each plant 

damage state {considering the state of the reactor, off site power, e tc.} 

The HRA combined with reporting both m itigated and unmitigated 

results p rovides informative data to gain insights on the safety margin 

provided by NRC's regulatory framework as well as possible regulatory 

enhancements fo, considerat ion. 
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Compiled Comments on Frozen Sf PSS Documents 
(Comments in black, helpful info in blue) 

Name Comment 

The dose rate estimate is in error. The peak dose rate at the SFP rail is used 

SFPPSO,. 

lead 

Mark whernas the spray would be located some distance back In a lower dose rate James C. 
Thaggard region. Additionally, the licensee has shielding on the floor to facilitate placement 

of the spray. 

The timing used in the HRA to denote when mitigation c:an not be accomplished 
due to dose rate or steam environment, misjudges the ability of of the ERO to 

Mari< 
Thaggard perform the relatively simple task of attaching a fire hose 10 a spray in a 

challenging environment. f or some analyses, one hour of additional t ime to 

mitigate would allow suc;cess 

Disposition 

Response: Based on the oscillation monitors {or SFP spray nozzles) 

setup locations as indicated in the procedure TSG-4.l , the authors 
confirm that the dose rates stated in the report are correct. In addition, 

NRC staff walked down this strategy at PS in May 2012 with a Region 1 
SRA as part of the 6.5.b component o f the triennial fire inspection wit 

2 of the individuals (Equipment Operators) assigned to carry out the 
strategy. At no time did they identify shielding that they anti · 

using during deployment of the strategy. Additionally, the 
raise this as a result of their fact check of the HRA. Perhap it is 

something that has been put in place since Mi.ly 2012, but i 
newer than the snapshot of the plant that we set 

o d:imp ~br;i tion for ~uble SFP sp-.y. Coffl9feting thcse t ;isks requirM 
30 rem/hf is a re8.SOc'lable thresh<>ld fot the activities. 

e the st\ldV assumptions are consistent with Appendix££ of £fl1ll l ft.102.S29S 
) whiCI is the: technic.l Wsis for Se~e Accident ~na,gi mc:nt th,11 the: industry is 

Mark 
Thaggard 

AJ N. Response: Text has been added as requested. 

Response: Oose truncation models provide two benefits, an alternative 

Mark 
(and potentially valid) health effects model as well as a tool to better 

Thaggard 
AJN. understand the co-ntributions to lNT risk. Section 7 .2 has 5'nce been 

reorganiied and now is written to better represent the dose truncation 
models as potentially valid health effect models. 

JamesC. 
Response: Section 7.2 has since be~n rewritten and the figure no longer 

exists. 
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Name Comment 

My primary concern with this document is the fact that we are reporting 
significant ,esults from a hfghly conservative and very low probablhty scenario 

that could be misinterpreted by the public. Accordingty, f believe that a section 
Mark should be added to the document that discusses the ,esults In the context of 

Thaggard safety and adequate protection; i .e., do we still believe that there is adequate 
pfOtection with the continued use of wet~sto,age and is thete enough of a safety 

enhancement from a cost-benefit perspective to warrant moving more to the use 

of dry storage. 

The use of our models at great distance (i.e., up to 500 miles) becomes 
s.peculative and Indicates a teve1 of fidelity that likely exceeds their veracity. 

There are uncertainties in sourc.e term, dispersion modeling, weather at distance 
and deposition at distance. The <esults are reported with excessive confidence. It 

Marl< 
Thaggard would be more appropriate to provide estimates out to a distance that the 

analysis tools could more confidently calculate (e.g., SO miles) and estimate 

qualitatively the potential impacts further away. A statement that the relocation 
could potentially extend to 500 miles In the worst case, would be more 

appropriate than reporting the results as the agency best estimate. 

The comments below represent a high· level review l 

a Seyond·Oesign·Bas~s Earthquake Affecting the Spen 
Bolling Water Reactor'' dated March 2013 (a s. kn 

Theresa scoping study} by divisions in the Office 
Clark be addressed before sending the rep 

Safeguards (ACRS). It is suggested that 

e information in this report. 

SFPPSO,. 

lead 
Disposition 

Regulatory Commission {NRC) has maintained that SFPs provide 

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 enough of a safety 

enhancement from a cost·benefit perspective to warrant moving mor. 
to the use of dry storage. That Is the rote of NRR and the regulatoty 

analysis. A paragraph has been added to explain the study's 

applicability to the Tier 3 activity and the NRC's current reg tory 
framework. The study corroborates the results of past stu s. 

Brian W. study cond udes that S-fPs are robust and not exp~ted to le 

miles, Which is largely consistent with most past research studies. 
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Name Comment 
SFPPSO,. 

lead 
Disposition 

Response: NRR wm determine whether further analyses are needed to 
make any r egulatory 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 th 
regulatory process. Using representative polllt•estimates with 

sensitivities for important parameters is appropriate in research studi 
to be able to gain insights and data for regulatory decision-m 'a 

Theresa 
Clark 

The report needs to describe how its results could be useful in making regulatory 
decisions on mattC?rs including the Japan lessons-learned Tiet 3 ,ecommendation 

on assessment o f the transfer of spent fuel to dry-cask storage and recent 
Commission direction on economic consequences. In ,esponding to this 

comment, a fu ller characterization of the purpose and usefulness of the repon: 
should be added, including an explanation of how the study's polnt .. estlmate 

approach is appropriate in the context described above. 

H05Sein reasonable period of t ime. 

The report needs to describe the relationship between the study results and our 

current approach to approving nuclear power plant sites and designs. In addition 
to describing this approach, a column could be added to the assumptloM in 

£. 

Theresa Chapter 2 to provide context relative to the current regulatory approach for Hossein 
Clark l!censing nuclear power plants and plants' licensing ba,ses. Accordingly, the E. 

conclusions could also be reframed to highlight the robustness of our regulatory 
framework for the safe operation of nuclear power plants, e.g., that mitigation 

Theresa 
Clark 

strategies provide a significant reduction in release rates. 

The Staff Requirements Memorandum (SRM) on SECY-08-0029 directed the State• 
of·the·Art Reactor Consequence Analyses (SOARCA) to use individual cancer 
fatali ty risk as Its latent cancer health-effects metric. The study should foflo 

s.ame .approach by using this metric and not reporting the total number o sneer 

deaths. For example, Chapter 7, Tabte 29 reports total latent cancer ~a 
year. Also, Chapter 11. conclusion 11 states "For scenarios with larg I as 

significant numbers of latent cancer fatalities are predicted when using 
response model based on the linear-no threshold hypothesis; 

The study used design, operational, and location data for a 
site for which we already had information avalla , a SW 

an elevated SFP. The report also considered a 1x4 t ~requ·red 
after some time after otnoadlng} as well as-- n ivi lys r more 

favorable loading (1.x8) and less favorab cl< · ard and 

uniformt and sensitivities for other key twill provide 
insights for anafysis of other pla 

urr regulatory framework. A 

escribe the study's relationship to the 

tudy will be used in the regulatory 
sions include that successful mitigation 

po seS-6 ven the uncertainty of low doses on health etfects, lCFs is 

bei11Jlemoved as a quantitative metric. For clarification, SECY-08·0029 
and thl related SRM did not "direct" SOARCA to exclude the reporting 

cdtcFs or other potential societal hec1tth effects. Rather, the 
rommission agreed to the staff's recommendation t hat SOARCA should 

report individual LCF risk. The basis. for reporting individual LCF risk c;an 
be found in the Qualitative Safety Goals (QSGs). However, the QSGs 

ctlso provide the bas.is for reporting societal health impacts. as they are 
an important measure of the safety of nuclear power in general. 

Therefore while LCFs are not quantified in the report.. they are still 
discussed in broad terms. Societal dose as a surr ate rovides a 

Rts()Of'IS@; l,.ll\(l (Of\1i111'11niltiOl"l&MtcOl'IOMl((~ij@!'l(t S (tSvlU,lf(llnMACCS21'1~llftf0Vtfflely 

11'$td6s inp1;binNftC'S(u11cn( ,e1ultt0rv f111~1kinNC:krit/r~ulatory&nalvStS,l"Cl, ir'I 
SAMA/SAMOA an11lyscs. 1111d IMvc bc,:n rcportedinprt'llious rcsnreh stvdicsc,,. NUAIG/Cft'64S1, 
NUIIEG/CR 4'M2). ~tdln(I the use ol MACCS2 for SAM,\,1na~. theASlB h,1s ruled th,1t themoocls. 
/tit &c:l@Ql.ai tt 10f ll'l@:te(W,IOl)'P.,,fl)OSt'(A,;CU~i¢t1 ltO Ml lUOOA2241 

A p11111,r11ph INls been addNI to th, introdutllon to describe ft stucly's !$tionship to the Tie, l 

,1e1M1les ,1nd howtbc «~w!II t.: uscd1nd~regul,11«v P,O<tH. Qi:i~er 1-r~s«d 106.s-tlf'ltuh.h 
the $&1t ly ..ftliloedin(llvidu&I httltl! elte«s Mt&SU•@Slt(lo'l\Othft' Mt&SU•@S thilt &<t il'll)UtS tO lhe(~· 

bent'lit ,1n,lyi.b fo, the 1t11ulno,y 1m&!y~,. Nl\ft will 11)(' llit-se mea,u,ts within Nl\<:'sw,1enlfit1,ul&1<1rr 
framewcrk. 

~1ding 1he MeMOti n~ to lhtCOMmiss.011 d~ttc:1 Al'ltil 3, 2001, ( ..+(ttnc stilf ..+IXf&ttc:l'lts ()(1Ei1iet1on Thernsa 
Clark 

AJ N. MACCSmodot!SinEndoswe90ISCCV-12-0UOitali,._: 

It ts not olw1ouHO cu11c11t MA.CW CXIICIU :it bothtltc NIK -'nd S.:india N.:it1on11l l:lbor.rtor1eS jSNl1 tfl.:it 

,e~bil/1,tlon •l'l<I dt&l'I w>, ••l'l<I <ont~m;n,t1()1\ ttt&. 0t econOMI( /IIOdels end' tts..MS ,,e e,oc:esswtiy 
Wnstorv,tivt.Ecunomitrtt..+ll1 and )om, l&nd co11tamin11tiontrieo rc'IU!bilrt 0011t10lled"!w uw inpub 
11ndcouldbcb1ased 10 be Mhef COl"M!!Yi1tiveor nOll-(OOSt1Y11tn,,c-, ct,ependi"I! orithc il".pul v11lun 

solKtM bvtho-.A 1,11\CCSl .Mtr'i g11!~ .:illdcod41Nonu,1l ls :i·v.ioilablt fer 1t ffJf$1'1~ whond$Cltl'"4 
Yi (iQUS~l&MtW \1'1()1,1(" Olhttl,l'ld( 01'11'11'1il'l&ti0t\ ill@i~Pfoc:l11~(lvMAC(S2 t(t ;nn~~Chittlyblt 
lhe G1....s.1i11n plum, and depoSitio11 ir.odtlinr. &.St<don lht 2004 btJ'ltml&1kinr Sludy. tfltst v""-'to, du 
not 11ppear IO NY\' either a COt1$1'NatiYt OI l'lon-<oll5tlYll'tn.'C b n. 

Thentwtoonorni( MOc:1@11, l'IOC ,ehi·v.aonuothissiuar It tit s noc betn.oo~oed&ncl i<Sl'IOt~••111ti1et0t 
llff&t tt!it tffl!c, (ndo,u,c 9 cl SECY·i2-0U0ilhopro.-icle, det&ili ll!' thb p,cr;t,(t . 
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Comment 

Table 3 (lhe lasl enlry on page 19) includes lhls senlence: "Vertical 
speclral accelerations as high as horizontal accelerations are justified 
on the bases that nearby earthquakes control the ground motions 
spectra for lhis event and that the frequencies of interest for the study 
are frequencies near or above 10 Hz." Provide the basis for the 
assumption that nearby earthquakes control the estimated ground 
motions at the reference sije. 

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

The current selsmtc assessment uses a model and code generated by the US Geologkal Survey 
(USG.S, 2008). The 1JSG.S 2008 information is being further developed and updated by a eroop of 
stakeholders, loc:ludlng the NRC. In a collaboran've study whk h lndudes (a) me seismic source 2one 
char<1cterization • .aod (b) the ground mo6on attenuation models. In addition, the NRC is developin.g 
Independent method.sand computer codes, wh«:h wlll be publtdy available when completed, to 
combine (a) and (b). Although part (a) of this updating effort has been compk>ted in earty2012. 
part (b) and the computer code development are stUI on.going. Therefore, thts study u~ the 
earlier USGS information instead of the ongoine; update pref.ram 

a. It seems that the intef\t of this paragraph is to reference the recently published Central and 
Eastern United States Selsmk Source Characterl2auon (C£US SSC) model. Instead of saying: ..,.he 
USGS 2008 information is bein13 further developed and updated by a grovp of stakeholders, 
Including the NRC.. In a coUaboratlve study," the paragraph should reference the CEUS SSC model 
and note that it is a new seismic source model cosponsored by EPRI, 00£, and NRC. Also, clarify 
that C£US SSC Is Independent of the USGS 2008 model. 

since the USGS hazard model is not endorsed by the NRCin lk ensina.,..;.;..;.,c ~ " """ 
C£US SSC model ts the NRC approved starting model). 

d. Add a dlsdalmer stating that me use of the uSGS haurd ts no 
defined in the lttensing basis for new reactors. 

SFPPSO,. 

lead 

Jose P. 

Disposition 

Response: The revised report now reads: 

A few studies (e.g., McGuire, Sil'l/a, and Costantino, 2001; ASCE, 1999) 

indicate that for rock sites and frequencies near and above 10 Hz, and 
espedally nearby seismic sources, vert ical specttal accelerations may 

as high as or exceed horizontal spectral accelerat ions. For this study, 

above 10 Hz. Therefore, the assumption of equal vertical a 
horizontal spectr al accelerat ions was deemed to be a teas 

starting assumption. This assumption is also supported by ~s c 
hazard de-aggregation with the USGS (2008) model 

(http://earthquake.usgs.gov/hazards/apps/#deassi t) 

nearby d istances. 

rise o parts: ( 1) the seismic source zone characterization and 

round motion attenuation models. In addition, the NRC is 
developing independent methods and computer codes, which will be 

"licly available when completed, to combine parts (U and (2) above. 
AJthough part (1) of this updating etfort has been completed {NRC, 

2012b), it wai not completed at the start of thii scoping study. In 
addition, part (2} and the computer code development are still ongoing. 

Therefore. this study used thee.xi.sting USGS (2008) model instead o f 
the model in the ongoing program. 
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Comment 

7..4. T11b le 3 (the f11st entry on p, ge 22) im:ludes thi~ p.ir.tgraph: 

In g('nc:ir\11, for an aftc~~ck. to t <u.ise subseq1.1cnt • ddit iom1t damogc to s1 StJ1.1c:tvrt;i, it w°"ld ha..,e 
to oc:<ur much closer to the site than the main event and with characteristics, for example 

freqvcncv content, thot wovld m.akc the structvre espc~llvwlner;ible to it. The c:ir thqv;,kc 

ground monon considered in the SFP s.c.opmg study is a probabilistic quantitv that aggregates 
motion$ from events wilh v/Hio1,1s m~gnit~cs 1nd disttin«~ to the si te. For this si te, this 
probabilistic ground motion already tends to be controlled bv relatively close events i n the larger 

m3gnit vdc r;i,nge tor the credible seismic $Ovrces .• This mDin shock cr1ck$ the SFP stvdicd but its 
structure is stilt stable after the earthquake and it cracks in a manner that allows for additional 

k>~ding cycte,$ &l thi5 levcl. Under the$e conditi<>ns. c.ir th(l1.1.ikc ground mot>ons gre.ite, 1Mn Otosc 
for the main shock would be needed to further damage the Sff>. This is unl ikely given that the 
ground motiOn considered is 3lrc11dy conttol!.t<t by close events with maeni tudes nc~r the ucdible 
upper magnitudes for the site. 

tt would be better to just state that cvrrent probabilistic seismic hazard analysis (PSHA) models do 

n.ot consider ;iftCt'Sh<><:ks Jl'ld 1h1t iS whv 1heywcrt not cons.ciered in this rtudy. 01herwist (ht 

statements In the above paragraph would k ad to the following comments that should be clarified: 

a. There is oo discussion on the controlling earthquakes and the associated annual exceedance 

frequencies to support the s1.iitcmcnt th:it ~(f)or thi$ site, this probi:lbilistic grovnd motion 3lreody 
tends to be controlled by relatively clos.e events In the larger magnitude range for the credibae 

seismicsouret.s," 

b. Aftershock.s e:m be n1.1merous 1nd svbsuintit l (especi.-lly if 1he $\vdy is considering very low 
probabihtvevent:s). 

c. Aftershocks could in fact be <loser to the site than tbe main shock. and that couk:I be .significant 

$ince the report st:.ted prt'lliOU$ly th:it the ~tim~ted ground motiOns ~t the ,eferen-ce si1e i ,e 
controlled by nearby events. 

Section 3.1 (page 29, 3"' paragraph) mentions the hazard estimates 
for a rock site. The report should discuss the implications for soil sites, 
as well as the implications of sites with different controlling 
earthquakes. Clarify how SFP characteristics vary between different 
operating plants and what are the implications of this variation 

Section 3.1 (page 29, paragraphs 4 to 6) Includes bullets that com pa e 

2008 hazard estimates for the reference site with the llNl and EPRI res 
report should clari fy the purpose of these compadsons. 

Section 3.1 (page 31, Figures 4 and S) should indicate i 
these are hard rock hazard curves 

n in Figure 7 is a uniform hazard response spectrum. 
for "GMRS" because it is used throughout the 

3.3 (p e 34, 1st and 2nd paragraphs), change "Peach Bonom" to 

site" and do a global search for further changes because "'Peach 
ppears in multiple places. 

SFPPSO,. 

lead 
Disposition 

Response: We verif ied that the contributing earthquakes are nearby 
events and the report has been modrfied to read: 

Jose P. contributors to the ground motion hazard fo 
be moderate magnitude nearby earthqu 
(http:/ !earthquake .usgs.gov/hazards/a 

Jose P. 

JoseP. 

Response: The footnote has been deleted. After further examination, it 
was confirmed that the GMRS in the report is based on the guidance in 

Regulatory Guide 1.208 u.sed in conjunction with USGS (2008) model. 
This is clearly noted in the report and repeated often. Use of a 

different ha:i:ard model and maybe a more detailed analysis might 
produce a somewhat differ ent GMRS. We do not think that the 

footnote i.s needed because the assumptions are clearly indicated. 
Also, as per the response to the comment related to the use of the 

USGS {2008) model {comment 379) we prefer not to make references 
to licensing review aspects in a study of this type. 

Nevertheless, when referring to the GMRS, t he text i n the report will be 

modified to replace "site GMRS" with "reference GMRS." Also, the tex-t 
at the end of Section 3.2 and after Table Swill be modified to read: 

In additjon to the PGA round motioflS at a site are also characterized 

Response: The report will be searched for that and the change made as 
appropriate, which ind ude the occasions noted in t his comment. Note 

that the r eport identif ies the plant on whic;h the reference plant is 

based. 
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SFPPSO,. 
Disposition 

Review/Concurrence 
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Chapter lead Phase 

The second paragraph on page 35 includes this statement: 
een revise to rea 

Verti~ l spectral accelerations- and the vertical PGA are taken to be the sa~ as 
A few studies (e.g., McGuire, Silva. and Costantino, 2001; ASCE, 1999) 

the horizontal spectral accelerations and PGA. Thi.s is assumed on the bases that 
indicate that for rock sites a nd frequencies near a nd above 10 Hz, and 

Theresa nearby earthquakes would control the ground shaking spectra for this event and 
especially nearby seismic sources. vertical spectral acceleratjons may be 

386 NRO 03.29.13 Pg35 
Clark that the frequencies of interest for this study are frequencies above 5 Hz (ASCE, 

JoseP. as hish .els or exceed horizontal spectral acceler.cltions. For this study, Closed OlvDir Concurre nce 

1999) (McGuire, Silva and Costantino, 2001), 
the frequencies of interest are, for the most part, frequencies near o 
above 10 Hz. Therefore, the assumption of equal vertical and 

The report should des~ibe how controllins earthquakes were determined. 
horizontal spectral accelerations was deemed to be a reason 

Theresa 
Section 3.3 (page 3S, 2nd paragraph) describes other "ground motion response 

387 NRO 03,29.13 Pg35 
Clark 

spectra of interest for this study." Clarify which response spectra were used in Closed OivOir Concurrence 
the structural analysis described later in the report. 

Chapter 11, cond os.ion 5, footnote 43 gives the timeframe during which the fuel 

Theresa 
cannot be cooled by alr. The Information Security Branch of NSlR should be 

388 NRO 03,29.13 11 
Clark 

consulted to confirm that this information is not security-related sen.sitive JoseP. Closed OivDir Concurrence 
unclassified non-safeguards information, because the study is intended to be 

the report if necessary. 
made publidy available. 

Chapter 11, conclusion 6 seems to imply that the additional spent fuel pool 

389 NRO 03,29,13 11 
Theresa Instrumentation required by Ordct EA· 12·051 is not effective for mitigating spent 

JoseP. Closed OivDir Concurrence 
Clark fuel pool accidents. Text should be added to this conclusion to el<plain its 

technical basis. 

Chapter 11, conch.15lon 7 seems to imply that the additional mitigation capabilities 

390 NRO 03.29.13 11 
Theresa required by Order EA· 12-049 were not credited in the study. The additional 

Closed OivDir Concurrence 
Clark mitisation capabilities required by Order EA-12-049 should be credited to improve 

the study's realism. 

Chapter 11, conclusion 16 states the study demonstrates that past spent fuel pool 

391 NRO 03.29.13 11 
Theresa risk estimates from large seismic events are similar to this study for most 

Closed OivOir Concurrence 
Clark consequence metrics. Text should be added to this condusion to explai ' 

technical basis., 

study to update the best~estimate consequences expecte 

a postulated beyond design-basis earthquake (with a 
occurtence of one event in 61,000 years) to a select 
reactor spent fuel pool. The primary object ive of the s 
and publicly avallable consequence estimate of a repre Response: We dld not change the wording as suggested, but we did 

eh revise the wording to say .. The study will be used to inform regulatory 
decision-making regarding whether expedited transfer of spent fuel 

392 RES/0£ General ? Brianw. from spent fuel pools to casks is justified." Additionally, a paragraph Closed OivDir Concurrence 
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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399 FSME 05.07.13 

400 FSME 05.07.13 

Affected 
Chapter 

GC?necal 

Name 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Comment 

From a DSS perspective, we believe the report needs to be revised to ctearty 

indicate why the study was done, why we chose the seismic response that we did, 
and how th is compares to what would be expected at our 104 nuclear plants ( or 

SFPPSO,. 
lead 

Disposition 

ftesponw. The report was revised to incorporate the foUowing points that address this 
comment: 
• The s1udv was dol'\e- to confi rm tht ,e-.suhs of pau s1udies usil'lg sme-of·the· 
well as Fukushima lnslgj,ts, In a publtdy a!/ailable study. 
• 1'he studywlll Inform the Ti,e, l ac.tivltv by pr0\lidin1 an updated technic a,;sis f 
regulatory .Jction i nd in pvt for the regul..itQf'Y iNlyW,. 
• The- study used desigl'l, operational. al\d location data to, a (ete,el'lce Sile 
already had Information avail.able,~ 8WR Mart< I \'Ath an ele\' d SFP. T re 

Jack Davis at feast put in perspective that this is representative of a small subset of U.S. HO$$ein 
reactor designs). I really liked Rich's characterizat ion in that the message is that £. 

we evaluated at the design basis and got no release. We doubled it and got no 
release, we tripled it and got no release so we went to tow t imes the design basis 

and finally got a release for a verv small number of unmitigated scenarios. 

General Jack Davis 

~onse: The study incJuded land contamination to provide inputs to a 
regulatory analysis. A paragraph ha.s been added to the introduction to 
describe the study's relationship to the Tier 3 activities and how the 

study w ill be used in the current regulatory process. Other analyses d id 
evaluate land contamination, including some directly (e.g., NUREG/CR· 

6451, NUREG·4982}. Land contamination is already part of NRC's 
current r egulatocy framework including being used as input in 

SAMA/SAMOA analyses and is an input to regulatorv/backfit analyses 
as part of the cost benefit analysis. Chapter 7 was revised to d istinguish 

the safetv·related individual health e ffects measures from other 
measures that are inputs to the cost-benefit analysis for the regulatory 

anatysis. 

contamination, it may be premature to evaluate this pa 
report at this ti me. 

Kimyata . 
M 

8 
3rd paragraph lines Sand 7: studies sh 

0'f:," ut "studied"' in t he next line 
Kathy G. Comments superseded by FSME comments on 05.20.13 Pg. ii 

Kimyata 
Pg. 16 Don A. Comments superseded by FSME comments on OS.20.13 

Pg. 21 
Andrew 

Comments superseded by FSME comments on 05.20.13 
M . 

The point is whether the debris enters the pool, thus creating the 

Pg. 23 
the ass t ion wording. Delete "enters" and say "No signific.ant debris 

BrianW. 
potential for structural damage to the racks OR flow area blockage at 

by the seismic event would damage the SFP" the assembly exits· the wording change would only address damage to 
the SFP structure itself. 

rgo 
ut nd graph, line 6 - The period is missing after the parentheses at the end of 

AJ N. Comments superseded by FSME comments on 05.20.13 
1e, 

the sentence. 

s~r· Pg. 151 anBut add "are" before "consistent with NRC's safety goals (NRC 1986) AJN. Comments superseded by FSME comments on OS.20.13 

er 

Closed 

Clos,,d 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OivOir Concurrence 

Oiv Oir Concurrence 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 

Process 

Outside Planned 
Process 

Priority 



Compiled Comme nts on Froze n Sf PSS Docume nts b. (Comme nts in b lack, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer Cd V Review/Concurrence 

Priority 
Chapter lead Phase 

Kimyata 
We originally had more explanation about how some of the 

~~ 
:, 

401 fSME 05.07.13 Pg. 9 Morgan8-ut 
Consider adding more explanation following the simple sentence ''Note that 

Brianw. 
phenomenology may be applicable to sabotage events, but received 

CloS<!d 
Outside Planned 

ler 
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 likety to induce subsequent damage to the 

_J ~ 402 fSME 05.o7.13 Pg. 23 Morgan8ut 
SFP"': If this is the case, why d id TEPCO reinforce spent fuel pool number 4 if 

JoseP. Comments superseded by FSME comments on OS.20.13 Clos,,d 
Outside Planned 

ler 
subsequent aftershocks would not induce addit ional damage. This assumption Process 
should be reviewed. 

Kimyata ¥ ~ 
......., 

Outsi<le Planned 
403 fSME 05.07.13 Pg. 24 MorganBut Are you sure "core shuffle", vice full core offload, is " typical for SWRs" Brianw. Yes, based on conversations w ith Steve ,ones. I Closed 

ler 
Process 

Kimyata 
Major assumption "SO.S4(hh)(2) ... : What impac;.t did the earth quake have on the 

Whether or not the equipment survives the eard~~ as o~ 
makeup delivery systems? Where they functional? What damage was observed Outside Planned 

404 FSME 05.07.13 Pg. 25 Morgan8ut Brianw. analyzed. This is one of the uncertainties t · · ~ gated Closed 
ler 

to systems at Onagawa NP$? The PGA at Onagawa was almost identical to your 
results as d iscussed in Section S.3.2 of thA,r-Pf- A 

Process 
base case. 

Kimyata 
Pg. 38: last paragraph, line 1 : Change "Sect ion 9.7 provides" to Sectjon 10.6 

Comments superseded bv FS~ y 
Outside Planned 

405 FSME 05.07.13 4 MorganBut Don A. CloS<!d 
ler 

provides" Process 

last paragraph: Comment: for the scenario considered, seismically induced failure 

~--··~ "'~··" Kimyata or severe damage to the reactor building would not be expect ed for the scenario 
Outside Planned 

406 FSME 05.07.13 Pg. 66 MorganBut considered. This scenario i.s considered by the authors <1s a moderate earthquake, Jose P. Closed 
ler Are moderate eart hquakes by definition considered beyond design basis? This 

Process 

should be clarified. 

Klmyata 
second paragraph: The SFP water level decreases by 0.5 m (1.S f t) due to sloshing 

C~ Ecommentson05.20.13 407 FSME 05.07.13 Pg. 75 MorganSut 
in th is paragraph, but only sloshing "'is not considered to cause more than 1 ft of 

JoseP. Closed 
Outside Planned 

ler 
water loss" on page 65. Amount of water loss and units reported are not Process 
consistent. 

Kimyata 
line 2: revise to N . .. frequency o f approximately one event in 60,000 years for ~ .~1 Outside Planned 

408 FSME 05.07.13 Pg. 82 MorganSut ,oseP. ~ enl$ soperseded bv FSME comments on 05.20.13 CloS<!d 
ler 

Delta, PA.'' The frequency is unit and location specific. / Process 

~ 
f Cb'R groups chemkal • lements into classes for tracking purposes in the 

Kimyata onuctidc model packaee. MElCOR das.scs are set up for stmi13r chemieal 

409 FSME 05.07.13 Pg. 91 MorganBut ,a,"·'=" ' '"'"'="'"'-'""~'"=••-~ actedsti<s and volotili lY, There a,e good reasons for including thtsc three 
Closed 

Outside Planned 

ler 
includes silicon and phosphorus? into tho same elass. All th rte ar'e network,forming near metals. soroo and Process 

phosphorus ,ead,ly substitute for silicon in silieates, and a,11 fotrn hard r<i<ksall 
like rcfractotv solids with me-t;)llft ZI'. 

Kimyata 
paragraph l line 5: Is the September 2001 datec.orre~~ ' Hossein Outside Planned 

410 fSME 05.07.13 Pg. 91 Morgan8ut Comments superseded by FSME comments on OS.20.13 CloS<!d 
ler 

Bottom was September 2011 (see page 93 of the report . E. Process 

-·~·~· ~·-· ~'"""'~ "''"~"'" Kimyata 
truncation should be either be removed from the doc ~plained more 

411 FSME 05.07.13 Pg. 145 Morgan8ut 
clearly. One crit icism that could be made· I\ n r the t t ion 

AJN. Comments superseded by FSME comments on 05.20.13 Closed 
Outside Planned 

ler 
methodology, no public exposures in J wol e considered nor would the Process 
majority of worker exposures (if thyr rga o iodine is excluded, 

which is appropriate of the see~ · n.sideration). 

Kimyata paragraph 4: The fai lure r~ ttu'te likely Is underestimated and is 
very sjte specific for~ Pe sy nia. · nificant stn.ictural damage to Outside Planned 

412 FSME 05.07.13 Pg.149 MorganBut AJ N. Comments superseded by FSME comments on 05.20.13 Closed 
ler 

roadways {not j~::; es) i ed t mergency vehicle response to Process 
Fukushima Daiic ·• 

Kimyata last paragi~ n there is no power loss beyond 20 miles may be Outside Planned 
413 FSME 05.07.13 Pg. 149 Morgan8ut un:~ed. P e r ge, due to the earthquake exceeded 200 k.m due to AJ N. Comments superseded by FSME comments on 05.20.13 Closed 

ler the t of nsmission towers, especially in Fukushima Prefecture. Process 

~ ~·-~-. -""""· .......... -.... 
Kim~( 

~ alysis: s It correct that mitigation credit under S0.S4(HH){2} results in 
Outside Planned 

414 FSME 05.07.13 Pg. 153 Morga t mor a ~ interdict ion and d isplaced individuals than no mitigation? Are the low AJN. Comments superseded by FSME comments on 05.20.13 Closed 

~ 
sity, mitigation credit numbers correct? If correct, an explanation in the Process 

lext ~t be useful. 

~ 

~ 
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415 FSME 05.07.13 

416 FSME 05.07.13 

417 FSME 05.07.13 

418 FSME 05.07.13 

419 FSME 05.07.13 

420 FSME 05.07.13 
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Chapter 

Pg. 1S3 

Pg. 1S4 

Pg. 1S4 

Pg. 1SS 

Pg. 1SS 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Name Comment 

Table 29 Consider deleting from the table the middle portion on Conditional 
. Consequences. This information may be misused. It is listed, for example, as 

SFPPSO,. 
lead 

Disposition 

K,myat
9
a "Individual latent Cance, f atality Risk within 10 miles" and you have values of E-4. 

Morgan ut Consider chang.ing this discussion from table format to verbage. The lower AJ N. Comments superseded by FSME comments on OS.20.13 
ler 

portion of the table that provides the cancer fatality tisk based on the event 
occurring is E-11 or 12. That result alig:ns better with the message of the report. 

Section 7.2.1, paragraph t, 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." 
Morgan8ut Reason: this is fact ually incorrect. The principle isotope of concern is cesium, a 

ler gamma emitter. The nature of the isotope isn't the issue, it's the concentration 
(Bq/m2) of the radionuclide in the environment. 

. paragraph 2: The projection of no early fatalities is lncot1ect. There are likely to 
Kimyata be fataiities associated with evacvation of hospitalized patients as was 

Morf:;sut demonstrated in Japan. A correct statement would be no early fatalities 
attributable to radiation exposure. 

AJN. 

AJ N. 

AJ N, Comments superseded by fSME comments on OS.20.13 

AJ N. Comments superseded by FSME comments on 05.20.13 

AJ N, Comments superseded by fSME comments on OS.20.13 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

Outside Planned 
Proc.ess 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 
Process 

Outside Planned 
Process 

Priority 



Compiled Comme nts on Froze n Sf PSS Docume nts / ,,,,: (Comme nts in b lack, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer en V Review/Concurrence 

Priority 
Chapter lead Phase 

Kimyata paragraph 1: A comment about the impact of precipitation (rainout) is needed. 

~ 
~ 

421 FSME OS.07.13 Pg 157 MorganBut The impact of precipitation at Fukushima Daiichi is evident based on ground AJN. Comments superseded by FSME comments on OS.20.13 Closed 
Outside Planned 

ler deposition to the northwest of the NPP. 
Process 

Klmyata Consider Deleting based on comment on Page lSS, paragraphs 3, 4 and 5 above: 

~ Outside Planned 
422 FSME 05.07.13 Pg. 157 Morgan8ot AJN. Comments superseded by F'SME comments on 05.20.13 

4 Closed 
ler o Page 1S7, paragraph 2, last sentence: Process 

Klmyata Consider Deleting based on comment on Page 155, paragraphs 3, 4 and 5 above: 0 J Outside Planned 
423 FSME 05.07.13 Pg. 1S8 MorganSut AJN. Comments superseded by FSME comments on 05.20.13 Closed 

ler o page 1S8, Figure 92: Delete 620 mrem/'{ and S rem/y truncation bars I Process 

Kimyata Consider Deleting based on comment on Page 1SS, paragraphs 3, 4 and 5 above: 

Comments superseded by FSME commer~ ~ Outside Planned 
424 FSME 05.07.13 Pg. 158 Morgan8ut AJN. Closed 

ler o Page 158, paragraph 1, last sentence Process 

Table 48, Uniform Pattern Consequence Results, Measures related to Health and 

~meoo ~ 

Safety of Individuals: Delete this section. 
Kimyata 

Outside Planned 
425 FSME 05.07.13 Pg. 206 MorganBut Reason: The section can be misinterpreted and will detract from the message that AJN. Closed 

ler consequences associated with the accident are very low, as desaibed in the Process 

section below describing consequences per year. 

Kimyata Table 49 and paragraph 2: Delete. 

Com,;: s~ E comments on 05.20.13 
Outside Planned 

426 FSME OS.07.13 Pg. 207 MorganBut Reason: see general comment. AJN. Closed 
Process 

ler 

#11, last sentence- This sentence should either be deleted a.re expanded to give a 

~ --"··---.. ~·"·" Kimyata 
clear statement on why the truncated doses were used. (It seems t hat truncated 

AJN' 427 FSME 05.07.13 Pg. 237 Morgan8ut 
doses are being used to give a range of uncertainty. If this is the QSe, perhaps 

Closed 
Outside Planned 

le, 
this should be represented more clearly in the tables and discussion associated 

~/ 
Process 

with the truncated numbers. {at.so see #6 under the Communications Plan section• 
below! 

Pg. 230 and 
Kimyata 

Also -verify land interdict ion numbers for low density with and without~ a ~ 
, 

Outside Planned 
428 FSME 05.07.13 MorganSut Comments superseded by FSME comments on 05.20.13 Closed 

Pg.170 
ler 

mitigation (230; 170) • q Process 

Kimyata 
NOTE: this comment on deleting ·conditional consequences:~ ' 

~ N 
Outside Planned 

429 FSME OS.07.13 MorganBut Comments superseded by FSME comments on 05.20.13 Closed 
ler 

Tables also- For Example Tables 48 and 49 on pages 206-207. Proc.ess 

Kimyata There are OUO marl<lngs on document. Resolve wl~ t~ort Beyond staff reviews by the IOWG, BC, OivOirs. We have also sent the 
Outside Planned 

430 FSME 05.07.13 Morgan8ut will be publiciy available. Pg. 69 covers actual SFP loa ·n rn ... which may Don A. document out for fact checik to PS earlier. We will again send the Closed 
ler have been OUO in the past. Verify. document out to PB on 06.10.13 for purposes of re\fiewing for SRI Process 

In the introduction, the aut hors di,cux~ for usin)'t;each Sottom as 
It's not ch~ar where else In the report this justification would fit. The 

Kimyata ~---•o,o;,-. ~ ""~'"·M~--- authors agree that the study is site-specific and that results are 
431 FSME 05.07.13 Morgan8ut 

to not encourage members of the pub 1 ritidti~he report because the 
BrianW. expected to vary for othe, sites. The authors have attempted to be Closed 

Outside Planned 

ler 
plant is located in a rural area ~ · ~ more stable than other plants 

d ear that this study is not attempted to generically answer the 
Process 

around the nation. The over con o ce Its are fairiy unique to Peach 

Bottom. I ~ expedited transfer questron. 

~ ~-·--··'"""'"'~ Kimyata 
vary by geologlca aphical area. Although the Peace Bottom occurrence The study addresses a reference plant and site. Figures 4 and 5 in Ch. 3 
is quite low (1.7E-05 Great fast Japan earthquake with a magnitude 9.0 was provide a breif insight on local seismic hazard varibaility. Regional Outside Planned 

432 FSME 05.07.13 MorganBut JoseP. Closed 
a 1 In 1, o 1, ye curreoce. The PGA at Fukushima, 180 km distant, was seismiclty is out of the scope of the study. Section 4.3 addresses two Process ler 
appr~ tel .5 g, yet th predicted frequency of occurrence in figure 2 varies actual events in Japan but not their likelihood. 
fro .. E•S. 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 "'SI are design information that were originally in British units and it was 

433 FSME 05.07.13 
tionat unitsr and "Traditional units (SI units}". Paragraph 1 on page 64 Hossein appropiate to cite them as Is (with CO(lVersion to SI units in 

Closed 
Outside Planned 

_,A fl~ne exampte were the reported units were interchanged within the same E. paranthesis}. Others were assumptions, defaults, and setpoints (e.g., Process 

("; paragraph. Stick with one format. for models) in SI units as part of this study, and it was appropriate to 

'I 
~ -- ~ cite them as is (with conversion to Briish units in paranthesis}. 

. 
' 
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434 FSME 05.o7.13 

435 FSME 05.07.13 

436 NRR 05.15.13 

437 NRR OS.15.13 

438 NRR 05.16.13 

439 NRR 05.16.13 

440 NRR 05.16.13 

441 NRR 05.16.13 

Affected 
Chapter 

Pg. 184 

D•l 

10 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Name Comment 

The authors report Latent Cancer Fatality Risk In terms of LNT which is advocated 
by the scientific community. As such, referenc.e to alternative models and the 
calculation of risk with dose truncation should be deleted. These calculations are 

IC not scientifically defensible and will detract from the overall methodc'ogy being 
M ,mya: addressed. If dose truncation of S rem in the first year and 10 rem lifetime were 

0'f:rn ut applied to the Japanese public and a majority of the Fukushima Daiic.hi nudear 
power station workers, then no lCFs would be predicted; a res.ult that would not 
be pu~icly accepted. If these models are given to give a range of uncertainty, this 
should be dearly e,cplained and perhaps pl'esented in a more dear way in the 
tables (i.e. table 29and 49) 

Kimyata Item (3) Consider deleting Ninadvertent" before Naircraft crashe$'' 
MorganBut 

ler 

Eric 
noted that the description of the storage location for the diesel driven portable 
pump on page 184 would be considered Official Use Only-SeC1Jrity Related 

Bowman lnformatjon, as would any specific details of the storage locations fa< the 

S0.S4lhh)l2) equipment. 

One other minor thing; the NRC seal used on page O·l is incorrect because it has 
Eric brown tail feathers. The correct ones to use are available at 

Bowman http://www.intemal.nrc.gov/AOM/branding/seals.html. See the sentence directly 
above the Guidance sect.ion 

The Foreword uses the phrase "beyond design basis accidents• to di.so.iss the risks 
Eric studied in this paper rather than "beyond-design-basis events.," I'm not sure why 

Bowman 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. 

million times per year." The description of the units strikes me as od 
Eric starts out as an event frequency of once per 60,000 years (or,~haps, 1. 

Bowman every 100,000 years) and is diminished by the subsequent dim ·on! 

Eric 
Bowman 

probabilities., It strikes me that it would be better discu _.. be 
every billion years or one time every 10 milhon years 

SFPPSO,. 
lead 

Disposition 

AJ N. Comments superseded by FSME comments on OS.20.13 

The word is deliberately used to distinguish ben~adve n 
Brian W, aircraft crashes that were considered b past safoty ie . and 

JoseP. 

Don A. See Comment 588 

Brian W. Inserted reference to section 2.2. 

Closed 

Closed 

Closed 

Clos,,d 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

Outside Planned 
Process 

Outside Planned 
Process 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

00 Concurrence 

OD Concurrence 

Priority 
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# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer '°,T\) V Review/Concurrence 

Priority 
Chapter lead Phase 

# 
~ 

The discussion in the middle of page 17 on the NTTF Report omits mention of 
fecommendation 4.1, \Vhlch would have added SFP cooling to S80 capabilities. Of 

442 NRR 05.16.13 17 
Eric significant note, the order resulting from the evolution of the recommended 4.1 

BrianW. Suggested changes have been made. Closed OD Concurrence 
Bowman rulemaklng and the ,ecommended 4.2 otder Is the regulatory action that puts In 

place requirements for SFP cooling, while che items discussed from ~ recommendation 7 only put In place requirements for an SFP level Instrument. 

~ 

Some setpoints and default values are provided in~ as the~ 

-
The units chosen for the study assumptions for temperature shift from K to C 

I 

Eric 
under different portions of this page. I'm not sure that there is a good reason for 

Hossein 
443 NRR 05.16.13 28 

Bowman 
the change, but it might be worth considering making them consistent. Also, the 

E. numeical values in models. Some values In Car: ~ ·- Closed OD Concurrence 
results o f the analyses appear to by in K vice C. which might make that a more other reports. This is appropriate for thisA;;;.. / 
useful unit to use, or it least to translate the assumption to parenthetically. 

Eric 
The final assumption comment on this page uses the actonym AC tather than ac ~o y 

444 NRR 05.16.13 29 for alternating current. The use of lower case letters, which would match the list BrianW. changed to lowercase. rA Closed OD Concurrence 
Bowman 

of abbreviations and acronyms, would better match the standard agency usage. 

The first foll paragraph starts out with the sentence "For each of these, large ;.f§J seismic events and severe weather LOOP events are logically the most relevant 

initiator$, a.s they are the type of initiators that are most likely to initiate an 

445 NRR 05.16.13 31 
Eric accident at the reactor and SFP, while simultaneously hampering further 

,ose P. Closed OD 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 acc:ident 
at the reactor and SFP. 

446 NRR 05.16.13 so Eric The abbreviations E, W, N, and Sare omitted from the list o f abbrevi.ations and 
Don '\\ Av j Closed OD Concurrence 

Bowman acronyms. 

447 NRR 05.16.13 86 
Eric 

The common usage for NEI documents should be NEI 06·12 rather than NEl-06· 12
4 Jose ~ 

~edifiat thi.s change was made in the current version of the 
Closed OD Concurrence 

Bowman p 

448 NRR 05.16.13 88 
Eric ~he final bullet includes "Errod Reference source not found." repeated thr~ I* ~rted reference to section 2.3. Closed OD Concurrence 

Bowman times. 

449 NRR 05.16.13 93 
Eric The bullet preceding Section S.6.2. includes fjError! Reference source ":'V ~w. Inserted reference to section 2.3. Closed OD Concurrence 

Bowman repeated three times. ... 

_,u.,,"'~("m-•,m-"'""~~ ,, 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 P,. I co not ·nd the report) is based on the SFPs calculation for the reference plant. 

450 NRR OS.16.13 176 
Eric this mention previously in the document and it does not tc t ensee 

JamesC. 
James disg,ee.s using EA-12-049's number for the callculation. There 

Closed OD Concurrence 
Bowman reported time to boiling to the top of fuel in their EA- 9 1 ra are dif ferences between the ac.tal situation (i.e., SFPS calculation} and 

(ML13059A30S at page 30) which Is 95 hours for no utag ditions and 33 regulatory requuirement (£A-12-049). The HRAcalculatio should be 
hours for the design basis heat load. based on actiual situation. 

Eric The description of the lcxation of the so.s~) ~ me~torage on this page 
451 NRR OS.16.13 184 

Bowman 
should be designated for Official Use A"' -~~ elated In ormation per SRM· JamesC. Removed from the text. Closed OD Concurrence 
SECY-04-191. 

452 NRR 05.16.13 249 
Eric There are a number of reference~e'I It's FSA~ut it is not listed as a BrianW. 

The FSAR is not public so it can be referred to in the text but not 
Closed OD Concurrence 

Bowman reference. - ~ - included in the reference list. 

453 NRR 05.16.13 B-7 
Eric The paragraph immedlatel:J/;.r~ sei Don M .2 includes "Error! Reference Andrew 

Fotmattlng will be corrected Closed OD Concurrence 
Bowman source not found." rep~a,.te i r times 8. 

454 NRR 05.16.13 B-10 
Eric 1:1e final paragra~ ffu~ ence source not found.• repeated three Andrew 

formatting will be corrected Closed OD Concurrence 
Bowman times. 8. 

455 NRR 05.16.13 8-11 
Eric The first partial p~~ n the page and Section S. 7. 7 both include "Error! Andrew 

Fo,matting will be corrected Closed OD Concurrence 
Bowman Referenc~sburoe fo ." repeated three times. 8. 

456 NRR 05.16.13 D•l 
Eric 

The~ on this :age is the improper one (it has brown tail feathers). Fred S. Agree. Deleted NRC seal. Closed OD Concurrence 
Bowman 

~ ~ p~ ix D should be reviewed for consistency with the rest o f the Incorporated. Figure, sect ion, and table referenc.es were checked and 

HossJ ' 

~;e of the materials and paragraphs In this appendix ar• direct quotes modified to use «oss-referendng. Appendix D references to pages in 

457 RES 05.16.13 D 
ain body of the report and can be properly referenced and not 

Fred S. 
the main report were changed to section references using cross-

Closed OD Concurrence 

~ ... 
~ Another example is the reference to page 67 ot the report on page 0 - referencing. SFPS, p. 67 was converted to SFPS section S.l (appeared in 

("; 
his configuration, the reference plant spent fuel pool stores 852 §D.3.2.3.9) and Sf PS. p. 7 was cllanged to Sf PS section 1.3 [appeared in 

~ssemblies (Spent Fuel Pool Study, p.67)." The pagination may have changed. §0.3.4.6]. 
'I ,, --
• ein 

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 OS.16.14 D 

Esmaili 
results in context. F·or example, assuming 100% leak for seismic b in 4, and not Fred S. cost and tisk impacts associated with the cask handling is discussed in Closed OD Concurrence 
considering the added risk of cask handling. section D 2.2. 
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Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Comment 
SFPPSO,. 

Disposition 
Review/Concurrence 

Priority 
lead Phase 

The conditional probability of release value of 8.57% for Seismic bin 4 is based on 
an ac power fragility value of 1.0, an OCP probability value of 60/700or 8.57%, 

Agree. Revised the fo llowing text to Table 73, note 6, "'The conditional 
and a liner fragility of 1.0. There may be some uncertainty in the cooling time 

probability of release v1lue of 8.57% bas.ed on an ac power fragility 
during the operating cycle for Sin 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 
known and may differ from Bin 3 that predicted 60 days in the operating cycle. FredS. 

c:onservcttively ctssumes a liner fragility of 1.0 (e.g., 100·percent 
Closed OD Concurrence 

The analysis appropriately takes a bounding approach to liner failure probability 
of 1.0. This should be acknowledged in the repol't, but the break·even analysis 

likelihood of pool liner failure) for a bin 4 earthquake and for a cask 

suggests that the release frequency must at least increase by a factor 36 to meet 
drop within the pool. 

this objec:t ive. 

Two end dates for the operctting license are given, 2028 in section O 3.2.3.1 and 
Fred S. Closed OD Concurrence 

2034 in section D 3.2.2.3. 
c:.hanges were made to section D 3.2.3.1. 

10,000 µSv per hour is t rem per hour, and not 10. FredS. Closed OD Concurrence 

Tctble 7 should be modified to get rid of doses for April and May thctt are within 
the ranges specified in the Radiation Exposure column {e.g., 69.3 in ApriJ 
corresponding to > 250). More impo11antly, the analysis in Table 8 is mainly based 
on the Fukushima accident. but somehow it is tied to the "'Immediate Accident Fred 5. Closed OD Concurrence 
Occupational Exposure for a Spent Fuel Pool Fire# in Table 8. Fukushima did not 
involve a SFP accident. The other acc.idents referenced in Table 9 were also not 
SFP accidents. 

Sections O 3.2.3.9 states that "In 2012, the reference plant has 3,819 fuel 
assemblies stored •. " The main body of report assumes 3055 assemblies and Closed OD Concurrence 
allows for 764 empty cells for full core offload. The issue is consistency. 

It is stated that "These values are based on the MACCS2 and PRA analyses 
described in further detail in the Spent Fuel Pool Study and other ,efetenced 

Closed OD Concurrence 
documents.# Reference to PRA should be deleted, and it appears in othe, P.ta 
the appendix. Sl=PS is not a PRA, although ptobabllistlc considerations a sed. 

Fred s.. Agree. Comment incorporated. Closed OD Concurrence 



Compiled Com me nts on Frozen Sf PSS Docum ents 
(Comme nts in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

I have restricted my review {other than 2 items noted below) to the up-front 
matetial and the Regulatory Analysis, to minimize the t ime impact on other 

projects. Overall, the preface materials (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 GC?neral Oon Helton the case of the balded comments (those that would collectively cause me to non- ieam No response required Closed OD Concurrence 

concur if not addressed} to ensure the staff 's ability to defend the material. 

Maintaining the aforementioned balance is critical, and Invasive changes made to 
the report prior to issuance could easily undermine that perceived balance. AU 
comments are referenced to the version of the SECY/report in ADAMS on 

5/13/13. 

The induslon of the Regulatoty Analysis (RA) in Appendix O brings In a new set of 

baggage associated with past agency assertions about the costs and benefits of 
spent fuel transfor. The NRC has refuted claims by lntervenors that this action is 

cost-beneficial, most notably in the agency response to a 2003 paper by Robert 
Alvarez e t al., of which the current NRC Ch ale man was a co~author . Very specific 

Added the following to s 
claims are made in the agency's response (e.g., that industry implementation 

467 RES 05.17.13 General Don Helton 
estimates of $3.S,7 blllion dollars is an under.estimate. When SF PSS was a draft 

Fred S. Closed OD Concurrence H 
research study, ensuring consistency or issuing a revised fact sheet would have 

been a logical down-stream step. Now, the staff will be put in the position o f 
trying to defend potential inconsistencies immediately. Each t ime the regulatory 

analysis is refefred 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 cogn,zant staff need to be given the t ime to thoroughl·y do this 
comparison. 

Concerns were expressed by a previous reviewer that provid ing t imes to air 
RES s Ill pending a fesponse from RES/ISB. Note that the report will 468 RES 05.17.13 General Oon Heltofl coolability are inherently OUO·SII; RES staff pushed back, but requested that 

rovided, in full, to PS for SRI review on 06.10.13 also 
Closed OD Concurrence H 

NSIR's Information Security Sranc:h arbitrate - what is the status of that? 

Orig: The enclosed report documents a study performed by the Office 

of Nuclear Regulatory Research to continue the examination o f the risks 
associJted w ith the storage of spent fuel in spent fuel pools. 

469 RES 05.17.13 lnfoSECY Don A. 
New:The enclosed report documents a study performed by the Office 

Closed OD Concurrence H 

of Nuclear Regulatory Research to examin<> the potfential c:onst"quences 
from a postulJted beyond·design basis accident in the storage of spent 

fuel in spent fuel pool 

Orig: These studies used simplified and sometimes bounding 
assumptions and models to characterize the likelihood and 

c:onsequences of beyond-design-basis SFP accidents 

470 RES 05.17.13 lnfoSECV Don A. 
New:These studies used simplified and assumptions and bounding 

Closed 00 Concurrence 

models to characterize 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 futur e regulatory act ions 

the NRC might undertake, including whether expedited t~nsfer of 
spent fuel from SFPs into dry cask storage is justified 

471 RES OS.17.13 lnfoSECV 
njunctlon with past, mo,e comp,ehensive studies to inform ... 

Don A. Closed OD Concurrence H 
New; The results of the study w ill be used by the Offic.e o f Nuclear 

Reactor Regulation (NRR), In conJunttlon with past, more 
comprehensive studies to inform the question of whether expedited 

transfer of spent fuel from SFPs into dry cask sto~ge is justified 



Compiled Comments on Frozen Sf PSS Documents / ,/ (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer c~ ) V Review/Concurrence 

Priority 
Chapter lead Phase 

1st paragfaph says that we study 808As to understand macgin, which ls true. 

~ 
:, 

472 RES OS.17.13 Foreword Don Helton However, we also study them to estimate risk to the public, which by design, KothyG. addressed Closed 00 Concurrence 
emanates from 808As. A 

473 RES OS.17.13 Foreword Don Helton 
3rd paragraph should say .. likelihood and consequences .. rather than " risks and 

KothyG. addressed J.,_ X.J Closed OD Concurrence 
consequences." 

~ 0 4th paragraph curr ently says: "very severe, highly unlikely, earthquake" •.. the ~ 
modifiers vety and highly do not benefit the point being made, they simply add 

~~ undefined verbage without improving the reader's understanding of the 
I 

474 RES OS.17.13 Foreword Don Helton quantitative conte>:t. If the seismic bin #3 earthquake ls very severe does that KothyG. addressed Closed OD Concurrence 
make the unstudied seismic bin #4 earthquake very, very severe? If the event is 
highly unllkely, what does that make the deslgn•basls large break LOCA which has 

r ~ a lower est imated frequency of ocwrrence? The modif iers should be removed 

As worded, the 4 th & 5th paragraphs basically say that we looked at both public 

ff health and environmental consequences, and the public health effect s are 

equivalent to past studies. This leaves a clear gap with respect to how the 
47S RES OS.17.13 f oreword Oon Helton environmental consequences compare, whfch is in fact covered In the ES and the KothyG. addressed Closed OD Concurrence 

report. Given the desire for simplicity in the foreword, it is more appropriate to 
say that this report further co,roborates past studies' condusions that SFP 

accidents are low likelihood, high consequence events. 

476 RES OS.17.13 Foreword Don Helton 
Last para.graph should not t ie the Reg. Analysis to the results of th is study atone. 

KothyG. odd~ N Closed OD Concurrence H 
That RA was rightfully informed by past studies as well. 

Last paragraph should reference the Tier 3 initiat ive, rather than making it sound kO 477 RES OS.17.13 Foreword Don Helton 
like the RA done for this 1 plant is the final decision on the EfM issue. Currently 

Kathy' Closed OD Concurrence 
this point doesn't appear to be clear1y made until the 10th page of the RA (last 
paragraph of Section 0.3.2.2). 

~ 
" 

478 RES OS.17.13 ES Don Helton 
3rd paragraph, 1st line- it's not clear what is meant by "scientifically vali:;=, 

./Jressed Closed OD Concurrence 
recommend deleting "scientifically" 

~ II 
4th paragraph. ~ he study also shows even when 10 CFR SO.S4 {h 
measures are unsuccessful, a lower likelihood of a release is pred ~ 

previous studies." - Unless this e)(act sentence appears in the~ ' 

479 RES OS.17.13 ES Oon Helton 
compares SFPSS to past studies, it is too amorphous o f a~ to 

KothyG. addressed Closed OD Concurrence 

""""'"'""~·-··~··"""'"''~~ ~" this statement is not true (it's only with the addltio onte. adding the UNl 

hazard curve results in that it becomes defensible). I r end deleting the 

sentence. ~ 

4th paragraph, "Analysis also shows ~ ~ . poCH is only susceptible to 

a radiofogical celease within a f~ ~ r the fuel Is moved from the 

--···""-''~:~~ ~··-"'"""='"'"' water, steam, or air.'' It is i rative a a " fo the scenario and SFP studied" be 

added. Otherwise, the de I view· this as a true statement for all SFPs 

480 RES OS.17.13 ES Oon Helton 
and all scenarios, w will (i) tf'.a past and future NRC statements 

KathyG. addressed Closed OD Concurrence H 
regarding the co ·uty el during partial draindown events, {ii) conceivably 

lead to a m is-lnterp n of the study's results in the context of 

decommi ning EP q~ ment exemption reviews, and (iii) lead to contentions 
about ntegri f this . This is not a theoretical concern; t observed this 

exa i ~ tanding occur during a Senior Reactor Analyst counterpart 

meeting on 
~i-:..: 

15th, 2013. 

481 RES OS.17.13 ES 
D~ 

~ : sugsest adding "at least• to ·within the first 3 days of the event" 
KothyG. Done as the reviewer suggested. Closed 00 Concurrence 

of the time the release would be much later than 3 days. 

-.... ~ ... 
" ~ 

Figure ES· 1: suggest changing "Late in Operating Cycle"' to "Remainder of the 
482 RES OS.17.13 ES Operating Cycle" - otherwise the ,eader is left wondering what happened to the KothyG. Done as the reviewer suggested. Closed OD Concurrence 

/ middle of the operating cycle 



Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

1st bullet after Figure ES· 1: "The study f inds liner damage is the only way to cause 

483 RES 05.17.13 ES Don Helton a radiological release in less than 3 days." Again, a "for the scenario and SFP Kathy<;. addressed Closed 00 Concurrence H 
studied" is imperative, for the same reasons as cited above. 

1st paragraph after the bullets on page iv: This wording makes it sounds like The r efer ence to the less potenial for hydrogen explosions for low 

484 RES 05.17.13 ES Oon Helton 
hydrogen generation and combustion is only relevant for high·density loading KathyG. density cases assumes sudl an event is possible for the high density 

Clo«d OD Concurrence 
cases, as opposed to the intended point which is that only the high-densjty cases (specificaUv small leak cases in OCP2 and OCP3). Thew 

loading leads to combustion o f hydrogen for the scenario/SFP studied. "studied" is now added after "The low-density pool release .. 

Same paragraph - the description of a lx8 is misleading because one ot the two 

cited cold assemblies. is dedicated to a d ifferent hot assembly - should sav 
485 RES 05.17.13 ES Oon Helton something like 'hotter fuel surrounded by additional cold assemblies relative to KathyG. addressed Closed OD Concurrence 

the lx4 pattern} 

Same paragraph - suggest ending the last sentence with '(resulting in lower peak 

486 RES OS.17.13 ES Oon Helton fuel temperatures)' - otherwise it is not clear why more heat transfer to cold KathyG. addressed Closed OD Concurrence 

assemblies correlates to lower radiological release fractions 

Figure ES-2: The note on the ac fragility stating that Order EA-12-049 and EA-12· 
051 will reduce th is probability is incorrect These orders do not affect the fragility 

of the electrical distribut ion system. They seek to improve the capabilit ies the 
plant has for dealing with severe external hazards, and they may increase the 

487 RES 05.17.13 ES Oon Helton probability that the plant will successfully mitigate the accident. Even an SFP Closed OD Concurrence H 
measurement capability w ith 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 item in the figure. 

Pg. vi, final 2 paragraphs • The comparison to the Quantitative Health Objectives is 

misleading in several respects. First, the individual l CF risk does not alwawa 
within 10 miles o f the plant (and this is demonstr-ated by Figure 96 in th esent 

report). Second, the QHOs are intended to compare all sources o f ri 0 

NPP to societal risks, and the agency assumes that the SFP contributlo 0 

risk can be nee.lected in comparison to that of the reac.t0<, for easpe 

captured by the QHOs. As such, what is done hem is equivafentl j 

first significant f igure of a number when doing a com.pa: 
488 RES 05.17.13 ES Oon Helton 

already been made that the frequency-weighted co uenc ,om his-s udy 
KathyG. Adding explanation from SOARCA Closed OD Concurrence 

are low. The real point trying to be driven home in th s: s e is that the 
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489 RES 05.17.13 

490 RES 05.17.13 

491 RES OS.17.13 

492 RES 05.17.13 

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

Affected 
Chapter 

Name Comment 

Text was removed from Section 1.8 and the Condusions 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/ORA, on the basis that, "AU 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 wit h SFP 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 dowment." (Ref: 

SFPPSO,. 

lead 
Disposition 

General Don Helton 4/26/13 email from Greg Casto to Kathy GibsonJ Meanwhile, NRR has placed an Kathy G. addressed. Still evaluating need for UNR 

ES 

D 

D 

OUO User Need Request in to concurrence requesting RES to conduct an 
experimental program to look at thermal hydraulic and aocident progression 
modeling issues unique to partial draindown and boiloff SFP accidents, neither of 
which contributed to the SFPSS frequency-weighted consequences 
(ML13133AOSS). 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 inmrdly pursuing future (and costly} research. The original 
te.xt from Section 1.8 and t he Condusions should be re-instated. 

AJ 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 
9/9/11, I appear to have made an er,or 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 e.xplanation for why I would have deliberately 
done this, since the unit goes In to outage mld,,September every other year, and is 
thus clearly on a 24 (rather than 23) month operating cycle {outage+ non· 
outage). This onf"y affects the time window for OCPS, but affects the fractional 
contribution of all OCPs. The changes are pretty minor in the grand scheme of 

Oon Helton things, but neve.rthelessl the r~pott needs to ~e upda~ed ~o either (a) 
acknowledge t his error and point out that the impact ,s mmor or {b} update 
aspects of the report to be consistent with the 24 month t730 day) OCP 

Cutrently ,s Should be 
OCPl 0.9% Sums to 8.3% 0.8% Sums to 7.9% 
OCP2 2.4% 2.3% 
OCP3 5% 4.8% 

OCP 4 25.7% 
OCPS 66% 

Total 100% 

Pg. D-4 states that both mean 

24.7% 
67.4% 

100% 

of public health and safety a the 
Don Helton protection as defined b the R 

Sec~ion p?,i.. ls ara3r - The statement that going to low-density racking 
woul ~ 1cantly improve fuel coolablllty needs to be templ!red. The 
stat ent · ore defensible for SWR fuel (W'here channel boxes prevent cross-
ftow..-i r f the rack walls) and under the assumption that licensees would 

aneou be required to remove channel boxes prior to SFP storage 
be done). The SFPSS assumption related to this is stated In the 

"Scenar: Delineation and Probabilistic Treatment"' entries in t he Section 2.1 
s ions table. Separately, the first sentence In the 2nd paragraph of Section 

0 .3.2.3.1 would be a convenient place to remind t he reader that you did not 
u l..;.C:?~:I"~ ssume the pool was re-<ac:ked. 

d a ootnote to Table 1S in Section 5.1 "After results were 
calct ed based on a 700 day operating cycle, the authors reahzed that 
t orrect operating cyde length should be 725 days (induding the 25 

y outage) ~ther than 700 dows (whidl didn't include the outage). 
This error is expected to have a small impact on the overall results: 

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 

Fred$. have "reasonable assurance" that there is .. adequate protection" of 
public health and safety before approving a licensing action. (Power 
Reactor Development Co. v. lot'I Union, Electrical Workers, 367 U.S. 
396, 407 1961 ; Nader v. Ra • 363 F. Su . 946. 954 0.0.C. 1973)] . 

Incorporated. The first sentence in the second parag,aph of Section 

Fred S. 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 lx4 loading 
configuration using the existing high-density racking. 

Closed with 
Ques. 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 

H 

H 



Office Received 

493 RES OS.17.13 

494 RES OS.17.13 

495 RES OS,17.13 

496 RES OS.17.13 

497 RES OS.17.13 

498 RES OS.17.13 

499 RES OS.17.13 

Affected 
Chapter 

D 

D 

D 

D 

D 

D 

D 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Name Comment 

Same paragraph: the closing to the paragraph is too heavily slanted toward the 

pros of the alternative, in that it over-states the decrease in decay heat for the 
low-density situation. which the table near the beginning of Section 11 shows is 

Oon Helton only -1s%. Meanwhile, it doesn't point out the converse points: that it has 
practically the same amount of short-lived radionudides, almost as much decay 

heat, and that the additional water can delay clearing of the baseplate (and thus 
natural cirwlation of air) should the pool become drained. 

Table 2 has several administrative issues as follows: 
o The first two instances of footnote 3 are associated with init iating event 

frequencies, whereas footnote 3 describes fragilities. These two instances should 
sJmply say that they are taken from the main repo,t. 

SFPPSO,. 

lead 
Disposition 

Agree. Revised section 0 .2.2. 1st paragraph, last sentence to read: 
Because of the low•density spent fuel pool loading, this alternative has 

less tonger-lived radionuclide inventory such asCesium-137 (Cs-137} 
present in the spent fuel pool, a lower overall heat load in t he pool, and 

Fred S. a slight increase in the initial water inventory that displaces the 
removed spent fuel assemblies. 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. 

Oon Helton o The lx4 successful mitigation column has a number of instances where footnote Fred S. Incorporated. 
3 is referenced, but footnote S is intended. 

o "LOOP - severe .. should be .. LOOP- severe weather" 
o The pneumatic seal row has a reference to footnote 8, which does not exist. 

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 dose 
enough to a threshold for things like th is to matter). Out these assumptions are 

not described in a way that at.knowledges their arbitrary nature, and they are 
statements that the staff cannot defend on the basis of physical processes. They 

need to be appropriately qualified. These indude: 
o The us.e of the condition al probabllity 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 
condit ional probabilities that credit air coolability for large portions of the 

opetating cycle and account for liner fragility simply do not have any relevance. 
Most would actually 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 
Don Helton truncation (for the unsuccessful/successful deployment of mitigation ase 

o The refetence plant does not use pneumatic seals. 

uld be done in the RA to replace "PRA" with "probabilist ic 

e tions .. - this may seem hke 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. 

here are a number of cross referencing issues, wherein the uoss~reference to 

Helton Section 3.2.2.x is off by t. The instances I noted appear in 0 .3,4.1, 0.3.4.2, and 

D.3.4.3. 

Fred 5. 

Fred S. 

Fred S. 

FredS. 

Table 2 which lists the use of conditional probabilities to derive 
elease frequendes for spent fuel pool initators as discussed in t he 

solution 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 

tex-t to first paragrpah under Table 73: This release frequency value is 
subject to the assumption of unsuccessful deployment o f mitigation and 

the other assumptions cont'ained in this analysis and those stated in 
Table 3 of the main study. 

Agree. Changed phrase to .. exposure of the unit 2 reactor fuel rods" 

lncofporated. 

Incorporated. Replaced PRA in text to "pfobabllistic considerations" 

Incorporated. Figure. section, and table references were checked and 
modified to use cross-referencing. Appendix O references to pages in 
the main report were changed to section references using cross• 

referencing. 

Closed 

Closed 

Closed 

Closed 

CloS<!d 

CloS<!d 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 

H 

H 

H 
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Don Helton 

Don Helton 

Don Helton 

Oon Helton 

Kimyata 
Morgan 
Butler 

Kimyata 
Morgan 
Butler 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Comment 

Please consider changing the labels for PH2 and PH3 in Table 22. As is, it's not 
clear from the table that both indude impacts beyond 50 miles. 

Section 0.3.4.S- tt's not ch~ar if the author is aware that fot this seismic event, 
NUREG· 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. 

Section 0 .4.4 - It is very confusing to refer to a sensitivity analy5i$ as. the best 
estimate, recognizing that t he terminology is intended to separate the sensitivity 
to the act1,1al beit 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. 

The comparison of SFP risks to the COF and LERF QHO s.urrogates is not consistent 
with the derivation of these surrogatei. It is. most problematic for the COF, which 
is a latent cancer QHO surrogate, and for which a large reactor release i.s not 
neceiSarity limiting in terms of conditional close·in public health effects. More 
specifically, the derivation of 10·4/year relies on the use of a conditjonal 
probability of an individual becoming a latent fatality (CPLF} taken from the Surry 
NUREG· 1150 reactor analysis (see NU REG~ 1860, Appendix D for a sample 
derivation). At a minimum, it s.hovfd be acknowledged in the RA that these 
surrogates were derived using reactor accident characterizations. More broadly, 
it's not clear why this s.ection is needed, given that the cost·benefit analysis has 
been performed. 

The discuSiion in the second paragraph of Section OS.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 fi ltration systems in 
operation (wttich presumes ac power), will not "bottle up"' an SFP zirconium fire 
regardless of whether any structural failure has occurred. Significant hold1,1p f 
fission products may occur, but this only affects the mag11itude of the radio gica 
release, not the fact that one would be O(:Curring. I suggest simply deleti he 
2nd sentence in the paragraph. 

The authors present a comprehensive study of the impact of a 

basis. earthquake on a M ark 1 BWR spent fuel pool and sity 
versus low density loading on accidental releases of ( 1oacr aterlaffrom the 
SFP. The itudy should be released for publicc:omme n ent upon a number 
of general and specific recommendations which are inten 

conf 

SFPPSO,. 
lead 

Fred S. 

FredS. 

Fred S. 

Fred S. 

Team 

BrianW. 

Disposition 

Incorporated. Deleted first column from tables 21 and 22, w'hic.h 
contained the labels PHl, PH2 and PH3. Also made conforming changes 
tosec.tion 0.3.4.1 to remove usage of these labels in the text. 

Agree. Revised Table 33 title to denote that the 
Sensititivity Analysis. 

No respons.e required 

As the commenter notes, this is a site-s.pecific study. We did not 
analyze an SFP in a more seismically-active area, or in a more populated 
area. A more general analySis will be considered as. part of the overall 
ner 3 effort for this area. 

The impact of the earthquake on nearby infrastructure was outside the 
scope of the study, which used the as.sumptions from SOARCA. 
Damaged infrastructure could affect offsite response times which was 
considered in a s.ens.itivity analysis (Section 9.8}. 

Review/Concurrence 
Priority 

Phase 

OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence H 

Closed OD Concurrence H 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 



Office Received 

507 RES 05.20.13 

5 08 RES 05.20.13 

509 RES 05.20.13 

510 RES 0 5.20 .13 

511 RES 05.20.13 

512 RES 05.20 .13 

513 RES 05.20.13 

514 RES OS.20.13 

515 RES 05.20.13 

Affected 
Chapter 

General 

V 

vi 

, 1 

vii 

10 

13 

Name 

Kimyata 

Morgan 
Butler 

Kimyata 

Morgan 
Sutler 

Kimyata 
Morgan 

Sutler 

kimyata 

Morgan 
Butler 

Kimyata 

Morgan 
Butler 

X.imvata 
Morgan 

Butler 

Kimyata 
Morgan 

Sutler 

Kimyata 

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

Comment 

Throughout the report, the authors switch back and forth between "SI units 

(traditional units)" and .. ·Tradit ional units (SI units)."' This is particularty notable 
when it occurs with in the same paragraph or footnote. We recommend that one 

format be used and this format be standardized throughout the entire report 
before public release. 

T e aut or$ report Latent Cancer Fatality LCF ris in terms o use o t e inear, 
no threshold (LNT) hypothesis which is advocated by the scientific community, but 

also advocate the use of an LNT model but truncating the first S rem/y exposure, 
10 rem lifetime exposure, and 620 mrem/y. FSME strenuously objects to the 

truncation of dose as employed in this study. 

The use of the LNT hypothesjs to late health effects was assessed by independent 
expert elicitation and a report prepared for the Nuclear Regulatory Commission 

and the Commission of European Communities (NUREG/CR·6SSS, vol 2). The 
experts did not believe there was a threshold dose in Gy, for low LET (gamma} 

radiation administer at a uniform rate below which there is no radiation-induced 
cancer risk. A similar view was expressed by the National Academies in their 200S 

report on the Health Risks from Exposure to low levels of Ionizing Radiation as 
well as in the 2008 report of the United Nations Scientific Committee on the 

Effects of Atomic Radiation. 

radioactive materials to lead to radiation doses high enough to r esult in early 

fatalit ies." 
Reason: incorrect assessment. As figure 36 illustrates, dose rates near the SFP 

with water at the top of the fuel hardware can result in lethal exposures 1S to 20 

like cesium and cobalt. 

paragraph 2, line 3: change to read "The stud·v shows no earty fatality ris 

attributable to radiatron exposure and risk of an individual latent ca~~ .. 
Reason: While no early fatalities attributable to radiation exposure a · el 

cannot be excluded. 

Page vi, second paragraph, last sentence: This is bac 

several orders of magnitude lower than the safety g 
that the safety goal is set lower than the results. This n 

Page vii, paragraph 1. llne 7: change t 

SFPPSO,. 

lead 

Hossein 

E. 

AJN. 

KothyG. 

Kathy G. 

Hossein 

E. 

BrianW. 

Brianw. 

Disposition 

Please see the r esponse to comment 433. The various units came from 
different sources and documents. Some are design information that 

were originally in British units and it was appropiate to cite them as is 
(with conversion to SI units in paranthesis). Others were assumptions. 

defaults, and setpoints (e.g., for models} in SI units as part of this stud (. 
and it was appropriate to cite them as is (with conversion to Brllsh un 

in paranthesjs). 

e approac in Sf PSS is consistent with t at was reported · 
We believe the dose truncations provide insights that we h 

offsite doses to public, not onsite to workers. 

addressed 

addressed 

MELCOR is not an acronym. It is sometimes incorrectly stated to be an 
acronym in some reports. 

This is what the text already says. 

Figure sometimes resizes during printing or conversion to pdf. Saved as 
.png to attempt to remedy problem. 

Closed 

Oosedwith 

Ques. 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 



Compiled Comments on Frozen Sf PSS Documents / .. / (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer C~ ; ~ Review/Concurrence 

Priority 
Chapter lead Phase 

... .z. 
At the ,equest of NRO, the comment for this assumption has been 

~ 

revised to read: 

Kimyata 
Major assumption NAftershocks are not likely to induce subsequent damage to the "The main event would crack the SfP studied, but the SFP's structure 

516 RES 05.20.13 25 Morgan 
SFP": If this is the case, why did TEPCO reinforce spent fuel pool number 4 if 

Jose P. 
would be stable after the earthquake and would « ack in a manner that ,_ Closed OD Concurrence 

subsequent aftershocks would not induce additional damage. This assumption is •xpected to resist additional loading cycles at this level. •• r~ 
Butler 

should be reviewed Part of the reasons for reinforcing the SFP (provide additional suppor 

for Unit 4 were concerns related to possible damage to the SFP 

structure or its supports from the H2 combustion event. ~ 

Kimyata 
Major assumption NSO.S4(hh)(2) ... : What impact did the earth quake have on the I 

517 RES 05.20.13 25 Morgan 
makeup delivery systems atht e fukushima NPS? Where they functional? What 

JoseP. 
I understand that the Japanese plants listed in the com~ 

Closed OD Concurrence 
damage was observed to systems at Onaeawa NPS? The PGA at Onagawa was have SO.S4(hh)(2) equipment. ' ~ Sutler 
almost identical to your base casl:! 

Kimyata Major assumption NThe effect of low dose radiation on latent cancer fatalities. •. rAV 518 RES 05.20.13 30 Morgan Delete AJN. See response to comment 508. Closed OD Concurrence 

Butler Reason: see General comment. 

Kimyata Chapter 4, last paragraph, line 1: Change "Section 9.7 provides" to Section 4.3 

This change has been ma:. ~ 519 RES 05.20.13 43 Mo,gan provides" JoseP. Closed OD Concurrence 
Butler Reason: Accuracy. Current text is from an obsolete version 

Kimyata ,,,...;x-' 520 RES 05.20.13 93 Morgan Figure 36: Re-size the figure to fit the page James C. Fixed. Closed OD Concurrence 

Sutler 

Kimyata sect ion 5.6.3, fine 2: revise to" ... frequency of approximately one event in 60,000 

Add~the-wt." 521 RES 05.20.13 95 Morgan years for Oet,a, PA." JoseP. Closed OD Concurrence 
Sutler Reason: The initiating event frequency is unit and location specific. 

Kimyata paragraph 2, line S: I$ the September 2001 date correct. 
Hosseln ~~ ~ din 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, E., values calculated by the utility in 2001 show Closed OD Concurrence 

Sutler Radionuclide Inventories, lines 2-3). "Ii: better than 3 percent over all cooling times ... " 

Kimyata ( r;t ;~•d as suggested by the reviewer. 523 RES 05.20.13 107 Morgan , footnote 17: Change font size from 10 to 9 Closed OD Concurrence 

Butler ~ 

K.imyata footnote 24, line 1: Change to read •water temperature is 82 degre:; ~ 

~:-: 524 RES 05.20.13 120 Morgan 
degreesC) 

Corrected as $uggested by the reviewer. Closed OD Concurrence 
Butler 

Reason: consistent with water temperature described on line S of the . 
footnote. ._ 

1. paragraph 1,. lines4-S:Oelete·-~ -

Kimyata 
Reason: untrue. Acute health effects m;~~ ~:ed with external 525 RES 05.20.13 155 Morgan 
exposurn to gamma emitting ,adio1luclld erally ti ve longer half-lives 

AJ N. See re$ponse to comment #534 Closed OD Concurrence 
Butler ,.,~,m·<••••='"m~ 

Kimyata paragraph l: Co~f ~ ~th effects are developed from 

526 RES 05.20.13 157 Morgan 
NU REG/CR· 7161 wh' sed I mati ocumented in NUREG/CR·65SS. an 

AJN. See response to comment #508. Closed OD Concurrence 
expert intematio olici n, hat( ncluded there is no threshold for latent 

Sutler 
cancer deaths 

paragra · Pa raph e dose and dose rate effect iveness factor: The dose The following text has replaced the beginning of the fourth paragraph 

coeff u ct In Federal Guidance Report 13 account for a dose and dose rate of page 156: 

Kimyata 
red t ion these coefficients only apply to low doses and dose rates (see "The FGR· 13 coefficients, as implemented in MACCS2, include a dose 

527 RES 05.20.13 158 Morga' 
c pte of 3. f rom th!:! flow of the te><t, it would appear that the values in 

AJN. 
and dose rate effectiveness factor (OOAEf-), which has been 

Closed OD Concurrence 
Fed oidance report 13 (in the preceding paragraph) are then further incorporated in the dose-response modeling for the long-term phase of 

Butli' Ifie ya OOREF. ts this really what happened? Seems llke factors are being the off site consequences and to the dose-response modeling for the 

~ ._ 
double nted and the latent cancer risk underestimated by a factor of 2 for earty-phase (i.e. the first week) for doses less than 20 rem ..... " 

oc other than breast. 

7'~ 



# Office Received 

528 RES 05.20.13 

529 RES 05.20.13 

530 RES 05.20.13 

531 RES OS.20.13 

532 RES OS.20.13 

533 RES 05.20.13 

Affected 
Chapter 

158 

162 

164 

164 

166 

166 

Name 

kimyata 

Morgan 

Butler 

Kimyata 
Morgan 

Butler 

Kimyata 
M organ 

Sutler 

Kimyata 
Morgan 
Butler 

Kimyata 
Morgan 
Sutler 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Comment 

paragraph ~; Delete. 
Reason: this methodology is contrary to staff recommendations included in SECY· 

08-0029 dated Marth 4, 2008 and approved by the Commission in SRM-SECY-08· 
0029 dated September 10. 2008. The approved recommendation is to calculate 

the average individual likelihood of early fatality and latent cancer fatality 
expressed as an avecage prob.ibility of a population-weighted, average individual 

dying from cancer conditional to the occurrence of a severe accident and the 
caluation would include both LNT and the truncation o f doses below 100 

microSeivert {10 millirem) to d istances up to 160 km (100 m iles). The HPS 
position statement. although 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 

and the minimal damage to road infrastructure may be underestimated. Power 
outages due to the 2011 Japanese earthquake c>tcceded 200 km due to the 

toppling of transmission towers, especially in Fukushima Prefecture. The study 
S-ite is very r ural and Is not rep,csentative o f units at Indian Point or SONGS. This 

should be carefully reviewed as part of the uncertainty anatysis in Chapter 9. 

parag,aph 1, lines 6•9 : Referring to the "effective organ" ls incorrect. Rather, 

discuss exposure in terms of "committed dose equivalent to an organ or t issue". 

Sect ion 7.2, paragraph l , lines 2-S: Change to read "Individual risk o f early death 
attr ibutable to acute radiation exposure and latent cance, fatality, as well as 

~~"'°~e,,.fatai.ties collective dose, are measures of the 
radiological health impact of the accident and consistent with NRC's safe ty goals 

(NRC,1986). -~;,klo~t~I•~ 
iM13ast ef lateAt saAser fatalities. 

Reason: The f irst change clarifies that the study examines lack o f early f 

att ributable to radiation exposure. The second change darifies that ea 

collect ive dose Is required i n 25 occasions in this docu 

SFPPSO,. 
Disposition 

lead 

AJN. See response to comment S08. 

AJN. 

AJN. 

ponse to comment #533 and #S44. No thange required for the 

'!Jy._· We agree that collec.t ive dose can be compared w ith other 
accidents, which one reason why we report it. Nevertheless, the 
"Safety Goals to, the Operation of Nuclear Power Plants," 51 FR 28044 

identifies latent cancer fatality risk as the metric o f interest. 

AJ N. See response to comment 550. 

AJN. 

Incorporated. "AUributable to radiation exposure" added to 
description of no early fatalities throughout all applicable areas in the 

text. No action required for tables. The tables are already complicated, 
and th is measure is supported by the fix in the text . 

Review/Concurrence 
Priority 

Phase 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Clo~d 00 Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 



Compiled Com ments on Frozen Sf PSS Docum ents / ~ (Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer C°,T\) V Review/Concurrence 

Priority 
Chapter lead Phase 

:, 

Section 7.2.1, paragraph l, lines 6-7: Change to read "For all scenarios, nooffsite ,_ 
early fatalities attributabl~ to radiation exposure are predicted to occur. Due to Comment incorporated throughout section 7, conclusions, ~ 
radioactive decay, spent fuel pools tend to have significantly less shorter-lived and Executive Summary. (Note: Because of effective 
radionudides (e.g. 1-131) than reactors. Sl:\et:t 11• ed ,adieA1:1elides teAd te l:la e 

protective actions as modeled in this study, it is ass• 1rnlillhat 
~O<e,-1,,l~<rea\lse-t~i<.>--

radionuclides do not cause acute health effects fr~~~ tOmyata f'@ql:lir:efJ fer ae1:1te t:iealtl':I effeus. Spent fuel pools can hold significantly more 
534 RES os.20.n 1S4 Morgan longer-lived radionuc.lides (e.g. Cs-137) than a reactor. howtWeH™H'~ AJN. 

exposures after the emergency phase (-1 week). urin e I Closed OD Concurrence 
Sutler ~Res@ i:adieA.ielid@s ~ield e~1peswi:es 11:1,n ai:e MeFe eti~eAle iA Aa~i:e aAd are emergency phase period, shorter-lived radionuclide ch~ 

,elati~~.,..._~-Oi.....oe..i,it~ -· ,.,,, ,_ '"""""""'"'"""'~ ~--Reason: As written, the above health implications are ractually lncoffect. The previous text did not consider signifi$iff ~v/Bq 

principle isotope of concern is cesium. a gamma emitter. The nature of the tor different radionuclides which~~ rth c ·ca e 

isotope Isn't the issue? it 's the concentration {8q/m3 (air} or 8q/m2 (ground issue. Please see the document f , the fi I e rewrite.) 

deposition)) of the radionuclide in the environment. 

J;3 
paragraph 2, line 1: Change to read "The projections of no early fatalities rFI f<imyata attributable to radiation exposure in this 5tudv ... . 

535 RES os.20.n 167 Morgan Reason: As stated previously, there are likely to be fatalities associated with AJN. Closed OD Concurrence 

Sutler 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. 

~ V: ,; 
kimyata 

Reason: As discussed in the general statement. there is no scientific basis for 

calculating LCF using a LNT model, then discarding exposures below 620 mrem/y ~~ to comment 508. 536 RES 05.20.13 168 Morgan 
or S rem/yr or 10 rem lifetime. Given the habitability criteria used in the st udy, if 4; 

~ 
Closed OD Concurrence 

Butler 
low doses are truncated, there is zeto LCF risk because all of the dose is excluded 

to include during the emergency phase. ~ 
, 

paragraph 5: Change to read "A number of factors con affect quantif~ ~y 
LCF risks, · · ... ..M. · · - es 

t'-imyata include potential variations of the real application of protect~ nt 

537 RES 05.20.13 168 Morgan 
protective action levels, or consideration of ingestio~i less. t 

AJN. See response to comment 508. Closed OD Concurrence 
overall conclusions that with an LNT calculation, indivi ~ i t • rom 

Sutler 
long-t erm chronic exposures · · · · 

estimated iAdi idl::'ail bGF Fisl11:; ,emaiA 

ali~ x Reason: see previous comment. 

f<imyata Tobie 34: Remove rows describing c~ t any truncation. 

538 RES OS.20.13 169 Morgan 
Reason: se.e previous comments. Old or?'t te e.xpos.ures above SOO 

AJN. See response to comment 508. Closed OD Concurrence 
mrem/yr which is consistent, ~ I ania habitability criteria? If not the 

Sutler 
LNT LCF ris.k numbers are ov1 stlma ~ 

paragraph 1: Ac~ ob!~ maaU of precipitation (rainout) is needed. 

No change required. Considetation for tain is consideted in the 

Kimyata modeling, however, the exact effect o f rain on the consequences in 

539 RES 05.20.13 170 Mo,gan Reason: The imp ~ ,tot1'on-<it1"ukushhna Daiichi is evident based on AJN. these sequences have not been analyzed. This could make a good Closed OD Concurrence 
Sutler ground deposition orthwes:t of t he NPS potential sensitivity analysis, but this is not conducive at this point in 

"' 
the project. 

Kimyata 
po:~ ntenc~ honge to read "-...e+Risk mainly comes from 

540 RES 05.20.13 170 Morgan 
dos tha constrained to be l~ss ~ha~ _dose limits for habitation and i~g.estion, 

AJN. See response to comment 508. Closed OD Concurrence 

8utl•;f ~ · iee ge~ al comment 

541 RES 05.20.13 170 s~ b ~end for Figure 97, second sentence: Delete. 
AJN, See response to comment 508. Closed OD Concurrence 

" 
: see previous comments on doJe truncation and comment 34. x~ 



Compiled Comme nts on Frozen Sf PSS Documents / ,/ (Comme nts i n b lack, helpf ul info i n blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition ReviewerC~ V Review/Concurrence 

Priority 
Chapter lead Phase _,_ 

~ 
Figure 97: Delete 620 mrem/v and S rem/y truncation bars: from all distances. 

~~ 
Kimyata 

Reason: see general comment. These frequencies do not consider the 
542 RES 05.20.13 171 Morgan 

Pennsylvania habitability criteria, hence there is no radiation exposure to consider 
AJN. See response to comment S08. Closed OD Concurrence 

Butler 
and the LCf risk is zero. 

Kimyata 
paragraph 1, lines 9· 16, last three sentences: Delete. C /;')--543 RES 05.20.13 171 Morgan 
Reason: see general comment. See comment 34 above. 

AJN. See response to comment 508. Closed OD Concurrence 
Sutler --Kimyata 

Table 37: Change "Societal Dose (Person-Sv)" to NCollecth1e Oose (Person~Sv)" V 
......., 

544 RES 05.20.13 174 Morgan 
Reason: see comment #23 above. 

AJN. Comment incorporated throughout document. I Closed OD Concurrence 
Butler 

Kimyata Section 7.3, paragraph 4, line 1: Change to read "The reduction in~ ,.X ;' 545 RES 05.20.13 174 Morgan collective dose (and latent cancer fatalities) ... " AJ N. See response to comment S44. Closed OD Concurrence 
Butler Reason: see comment #23 above. 

Kimyata Table 38: Change column 1 in two locations to read~ Collective Dose 

See response to comment 544.,...,... .k::': J V 546 RES 05.20.13 175 Morgan (Person·Sv)" AJN. Closed OD Concurrence 

Sutler Reason: see comment #23 above. 

Kimyata Section 8.1.2, paragraph 2, line 1: Change to read "The SPFSS groups t he SFP """'"-ri~ 547 RES 05.20.13 180 Morgan damage ... " JamesC. Closed OD Concurrence 
Sutler Reason: editorial. Remnant from an earlier version 

Kimyata 
Section 8.4, paragraph 3, llne 2: Change to read "The SPFSS did not perform ..... 

E~~d 
548 RES 05.20.13 201 Morgan 

Reason: editorial. Remnant from an earlier version 
JamesC. Closed OD Concurrence 

Butler 

Chapter 9: Gene,al Comment. The selection of PBNPS and the earthquake 

' ~ ~red. I agree that these can provide worthwhile scenario are situational dependent and likely do not reflect the off.site 

Kimyata 
consequences that might occur at other NPSs. Additional sensltlvlty analyses 

~ 
~ owever, we don't have time for items that fall outside the 

549 RES 05.20.13 203 Morgan 
should be conducted to examine geologically stable sites vs unstable geological 4; dir cope of our study. You may want to consider forwarding these 

Closed OD Concurrence 
Butler ar•as (•.g., SONGS-California); rural vs urban areas l•.g., Indian Pointt~ ~ ments onto NRR's work on c:haracterl?ing SfP risk In the Regulatory 

impact on emergency response, evacuation times, impact on infrastructur Jrialysis for expedited spent fuel transfer for generic Sf Ps or to the 

include transportation networb, and ear1y fatalities attributable to non 1r1ti Ft, leveJ.3 PRA project in RES. -- ~ 

" 
,, 

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 ea t nd 5281, NUREG/CR·62S1) have reported conditional results. The issue is 

K.imyata 

""""'oo~"'"' -~·~ 
that while frequency-weighted consequences are informative, reporting 

550 RES 05.20.13 220 Morgan Reason: The section can be misinterpreted and will m the message that AJ N. these metrics alone obscure the i mpact i n the event of a SFP release, as Closed OD Concurrence 
Butler consequences associated with the accident are very I , esc.ribed in t he well as make comparisons to be past studies impossible. Many other 

section below describing consequences pe ea steps have been taken to minimite the potential to misuse results, 
including not reportjng latent cancer fatalities, and only reporting 

average results. --
Kimyata Table 52, Uniform Pattern Cr~ e's' Change "Societal Dose (Person· 

551 RES 05.20.13 220 Morgan Sv)" to .. Collective Dose (Per n·Sv 

~ 
AJ N. See response to comment 544. Closed OD Concurrence 

Sutler Reason: see comment ~23 a v. • 

Kimyata parasraph 1, lin: ~ ~ n there is• release, no of/site early 
552 RES 05.20.13 221 Morgan fatalities ~ttr ibut to t ion e osure are predicted." AJN. See response to comment S33. Closed OD Concurrence 

Butler Reason: see comme above 

Kimyata 
T•~7-~ P~~lete. 553 RES 05.20.13 221 Morgan AJ N. See response to comment 508. Closed OD Concurrence 

Butler 
Reas ..., neral comment and prev'lou.s comments. 

Kimyata ~ C~ "SO<i•tal Dos• (Person•Sv)' to •colle<tlvo Dose (P•rson•Sv}" 
554 RES 05.20.13 223 Morg~, AJN. See response to comment S44. Closed OD Concurrence 

Sutlq 
e comment #23 above 

t"),, •• :tJ parasr~ 3, line 1: Change to read "No early fatllit ies attributable to radiation 

555 RES 05.20.13 229 ~~ 
~ e are predicted for these sequences." 

AJN. See response to comment 533. Closed OD Concurrence 
("; Reason: see comment #25 above. 

... , ~ 



# Office Received 

556 RES 05.20.13 

557 RES 05.20.13 

558 RES 05.20.13 

559 RES 05.20.13 

560 RES 05.20.13 

561 RES 05.20.13 

562 RES 05.20.13 

563 RES 05.20.13 

564 NRR 05.20.13 

565 NRR 05.20.13 

566 NRR 05.20.13 

567 NRR 05.20.13 

568 NRR 05.20.13 

569 NRR OS.20.13 

Affected 
Chapter 

237 

238 

238 

248 

248 

248 

248 

250 

Gene,al 

lnfoSECY 

General 

Name 

kimyata 
Morgan 

Butler 

Kimyata 
Morgan 
Butler 

Kimyata 

Morgan 

Sutler 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Comment 

Table 62: Change to read .. tarl'y fatalities attributable to radiation expos\ne (0 to 
SOOmiles)" 
Change to read "Societal Collective dose within SO miles in Person·Sv" 
Change to read "Societal Collective dose within SOO miles in Person•Sv" 
Add footnote new footnote 4 to SFPS Results that note the resvlts are location 

dependent and ref lect collective doses for a r ural area. 

Reason: see previous comment$. 

Paragraph 3, line 1: Change to read .. The lack of any early deaths attributable to 

radiation e,cposure in this study is consistent with results ... " 
Reason: See comment #2S above. 

Paragraph 3~ line 1: Change to ,ead "'the~ collective dose ... N 

Reason: see comment #23 above 

SFPPSO,. 

lead 

AJN. 

Disposition 

See response to comment 533. 

AJ N. See res.ponse to comment 533. 

AJ N. See response to comment 544. 

paragraph 9, lines 1•3: Change to read "For all scenarios, otfsite early fatalities 

Kimyata attributable to radiation el<posure are predicted not to occur. In general, relative 
Morgan to reactors, SFPs have a larger proportion of longer•lived radionudides, ~ AJ N. 

Sutler l@ss-i<l<<>l~ie,>if-es,<eq,.;,.,<14.,....w1-«e<1•. 
See comments #17 and #23 above 

Kimyata paragraph #10, line 1: Change to read"~ In both high and low density 

Morgan loading ... " AJ N. 
Butler Reason: editorial. 

Kimyata 

Morgan 
Butler 

Kimyata 
Morgan 

Sutler 

Kimyata 
Morgan 

Sutler 

Kevin Witt 

Kevin Witt 

Kevin Witt 

paragraph #10, lines 8°10: Delete "AE<""'li!'fi*i>lt<"'">llYe-4=.-.,..=-,.i<>l<,l 
l'x<ludi•st~eu•ce<t>i•effeot•,el.io-.--uam~I 
lateAt ear:ieer fatal it/ rlsl~ lthiA 10 miles slgr:iifiEaAtly." 
Reason: See general comment 

paragraph #11, lines 7·9: Delete ·-~eFefGre, u,e 1:1se ef a df:Jse tn:1Aeati eR me~el ' ~ 

estim.ates at least aA eHler ef magAit1:1Ele fe 1er lateAt ,aAcer fatali ties,• •hid:1 ~~ ' 
13re,ides persr,eeti e 8R lhe l"aRge 8f dase respeRse l:IRUFtaiRt,... A 
Reason: See general comment. Also, the statement is untrue. The ~ nmber t}"e response to comment 508. 
latent cancer fatalities would be tero. AU exposure below 620 mrem/y i 
discounted and the Pennsylvania habitability criteria prohibits expos ea 

~ mrem/y, so there is no public total effective dose to consider. 

paragraph!, line 1: Change to read .. eafly fatalities a,~m butab ra tlo 
exposure were predicted and ... " 

Reason: see comment #23 above. 

NRR recommends that RES provide the draf~copy~ oft to Peach Bottom on 
June 10 to give the licensee sufficient t ime to determl \ her there is any 

security or proprietary related {SUNSI} 7 a 

AJN. See response to comment 533. 

Don A. Accepted. RES will provide PB with a draft copy of the report on 
06,10.13 for SRI and SUNS! review 

Change all instances of .. report .. to "s~~ ~ sisJ'ent throughout document Don A. Updated where appropriate 

Globally change decision-ma•~ ri~rs Don A. Updated 

General Kevin Witt Revise footnotes. so~h~ ~ s,lstent, specifically with Appendix D Brian W. will be addressed as time allows. 

General Kevin Witt Fix broken refere~ 'Error! Reference rource not found.'' 

General Kevin Witt Che~ ~ s to ~ ct "spent fuel pool scoping study .. 

Fred s. Brian: Fred, I fixed all of them except one in your section. I fixed the one 
in Appendix D. 

Brian W. Changes are made as suggested by the reviewer 

Reviewerc~ ;v,t. 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 



Office Received 

570 NRR 05.20.13 

571 NRR 05.20.13 

572 NRR 05.20.13 

573 NRR 05.20.13 

574 NRR 05.20.13 

575 NRR 05.20.13 

576 NRR 05.20.13 

577 NRR OS.20.13 

Affected 
Chapter 

General 

Abstract 

iv 

ES 

iii 

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

Name Comment 

Recommend consistent use of the phrase " low" or "very low," not a mixture of 
Kevin Witt the two terms. An alternative phrase could be .. less than 1/xxx.000" or a similar 

consistent very low st".atement throughout. 

Throughout the Foreword, recommend changing the phrase "beyond design basis 

SFPPSO,. 

lead 

AJN. 

Disposition 

The foreward paragraph 4 has been updated so that "likely" and "highly 
unlikely• now both say " likely". Also~ In executive summary page 3 la.st 

full paragraph, "very unlikely'" is now "unlikely• . 

No other changes required, as no specific reference in t he r~ 

given. We ag,ec that they should be used consistently. PIE!fJt? note, 
however, that in many cases the terms are being used tor r to 
different crltetia. 

Kevin Witt accidents" to "beyond-design-basis events." The study is better categorized as a Kathy G. Acc.epted. 
study on the risk of events rather than accidents. 

Foreword- In the 4th paragraph after the 2nd sentence, add the following 
statement: Nin otder to produce some probability of failure to a spent fuel pool, 

Kevin Witt the study used seismic forces between four ('4) and eight (8) t imes greater than a 
the maximum earthquake expected to occor at the tcference plant location and 

significantly greater than the earthquake that occurred on March 11, 2011 near 

Fukushima, Japan." 

Kevin Witt 

Kevin Witt 

Kevin Witt 

Kevin Witt 

Kevin Witt 

Foreword - Modify 5th paragraph as follows: 

The study results are consistent with past studies' conclusions thats 
pools are likely to withstand severe earthquakes many times beyond 

basfs without leaking. In the unlikely situation that a leak and !i,_diologica 

does occur, the study shows public health effects are general!~~ same 
f 

commend that all frequencies be shown a.s t/xx,000 
dditi al percent condit ional probability). 

Kathy<;. 

KathyG. 

KathyG. 

KathyG. 

Kathy<;. 

uce some probability of failure to a spent fuel pool, the 
ic fotees between four (4) and eight (8) times greater 

hquake 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). 

Proposed edits are: 

Remove "many times beyond the design basis" with "beyond the design 
basis" or just revert back to the otiglnal U~>tt. 

ok ot Brian S wotds 

Will be updated before June 10th release to Commission and ACRS 

addressed 

Don't agree. 

Closed 

Closed 

Closed 

Closed 

Closed 

Rm-Comm. 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

00 Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 



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

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

Proposed disposition by Jose 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). It ts 

not clear what 'maximum earthquake expected to occur' means or if it 
es - Modify 3rd paragraph a$ follows: is stronger or weaker than the design basis. A comparison to the 
This study presents~ 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 probabilist ic insights where comment. Possible text is: (or just use 'several t imes' instead of four 
practical. Previous studies have shown that earthquakes present the most risk for eight t imes) 
spent fuel pools, so this analysis considered a severe earthquake with ground 

578 NRR 05.20 .13 iv Kevin Witt motion ff¥eR.I tour {4) to eight (8) t imes stronger than t t:iat associat ed witt:1 t l:le KathyG. This study presents analysis using modern, scientifically val Closed OD Concurrence 
desigA hasi.s earthqt1ahe the maximum earthquake that could be expected to 
occur for the reference plant, and significantly greater than the earthquake that 

impacted the Fukushima 1 nuciear power plant. :J:Ae This beyond-design-basis 
earthquake severity was selected to challenge the spent fuel pool integrity. The 

study considered two broad categories o f spent fuel configuration: that associated with the earthquake use 

plant. This beyond-design-basis earthqu 
challenge the spent fuel pool integrity. 

categories of spent fuel configu 

ES - Modify 4th paragraph, 3rd sentence as follows: 

For the severe earthquake considered in this study, it i.s lihet, that the power to 
normal spent fuel pool cooling systems wiU is assumed to be lost. This study does 

579 NRR 05.20.13 iv Kevin Witt not consider the post-Fukushima improvements required by NRC and being KothyG. addressed Closed OD Concurrence 
implemented by~ all US nuclear power plants that are intended to increase the 

likelihood of restoring or maintaining power and mitigation capability dunng 
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 poo! accident after 
the severe earthquake at the reference plant could occur betweens.ix times 

580 NRR 05.20.13 Kevin Witt Closed OD Concurrence 
The description of the units is odd since it starts out as an event frequency of Ott(:e 

per 60,000 years (or, perhaps, 1 .7 t imes every 100,000 years) and is dimin' 
the subsequent dimensionless ptobabilltles 

581 NRR 05.20.13 V Kevin Witt 
ES - Modify 3rd paragraph, 4th sentence as follows: Not accepted. Predicted is a word we use when analyzing scenarios, 

Closed OD Concurrence 
"certain~ simulated accident" not simulated. 

582 NRR OS.20 .13 vi Kevin Witt KathyG. addressed Closed OD Concurrence 

contamination is considered. 

583 NRR 05.20.13 vi Kevin Witt 
es- Modify 1st paragr.,ph to reflect the Chapter 10 res 

KothyG. addressed Clos,,d OD Concurrence 
consequenoes are frequency weighted. 

584 NRR 05.20.13 vi Kevin Witt KothyG. Accepted. Closed OD Concurrence 

585 NRR 05.20 .13 vii Kevin Witt KothyG. addressed Closed OD Concurrence 

marginal! · ied if diKounting was not applied. Therefore, the ex.pedited 
f spe ~el from pools to dry cask storage containers at the reference 

s not meet the cost+justified substantial safety enhancement criterion. 

586 NRR 05.20.13 xix ,t les located in Appendix Oare missin.g from the list o f Tables. Brianw. List of tables has been updated. Closed 00 Concurrence 

587 NRR 05.20.13 1, 0·2 
ere are two listings of abbreviations and acronyms. Recommend deletion of 

Fred 5. Agree, t it le changed to be consistent with main report. Clos,,d OD Concurrence 
page 0 ~2, or, If two listings am rnquired, their names should b~ consistent. 



Compiled Comments on Frozen Sf PSS Documents /A (Comments in black, helpful info in blue) / 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer C~ ~ ~ Review/Concurrence 

Priority 
Chapter lead Phase 

The list of Abbreviations and Acronyms includes the entry .. MElCOR • not an 

~ 
'7 

acronym; but omits a variety of othe, items that are similarly situated. For 
example. NUREG, LSDYNA. CORSOR, SCALE. MAVRIC, BONAM!, CENTRM, 

588 NRR 05.20.13 2 Kevin Witt OENOVO, fW•CAOIS and VELCORS are also not ae<onyms, but are used within the Don A. MELCOR has been removed ftorn the Accrooym list CloS<!d OD Concurrence 
document in a ll capita l le tteers (a.s is MELCOR) but omitted from the fist o f 

~ acronyms. The proper usage of tSOYNA appears to be LS·DYNA and it seems to be 
a partial acronym with the ts standing for Livermore Software. -

589 NRR 05.20.13 s Kevin Witt 
1st paragraph - Olange the phrase "pros" to "benefits" and "cons" to 

Don A. Changed as sugguested by the reviewer. I ~ ~ Closed OD Concurrence 
"disadvantages" 

Modify 3rd sentence of 4th paragraph as follows: _.,,._~ ... ~-r ~ 590 NRR 05.20.13 s Kevin Witt 
In order to determine whether regulatory actions needs to be taken in this area, 

Don A. Closed OD Concurrence 
the NRC has prepared a p lant·specihc regulatory analysi.s tG which will mtom1 the 
gen enc determination o f ~ this issue. 

591 NRR 05.20.13 s Kevin Witt 
9 lines from page bottom - remove colon and space so that it is c.hanged from 

Don A. Changed as sugguested by the ':J::I'·~ ..,} CloS<!d OD Concurrence 
(see APPENDIX D: ) to (see APPENDIX D). 

Delete the remaining text in the paragraph starting w ith "A regulatory analysis ... " 

Addedassuggeste~ ~ -592 NRR 05.20.13 s Kevin Witt The reason for this deletion is that these sentences describe a separate ner 3 Don A. Closed OD Concurrence 
analysis, not the reference plant specific analysis contained In Appendix D 

The last paragraph is confusing, as written. Suggest revising to: rJ<i=· .. ·-· "PBAPS has two General Electric (GE) Type 4 BWRs with Mark I containments, 

593 NRR 05.20.13 7 Kevin Witt 
Units #2 and #3. Unit #3 is used by the SFPS when unit·spec.ific information is 

BrianW Closed OD Concurrence 
required. Unit #1 is no longer In opetation. ~ Units #2 and #3 <!ach 

have ~s a dedicated SFP, and the pools do not share a common refueling floor, as 
is the case with some plants o f this design." .. 

594 NRR OS.20.13 11,0-17 Kevin Witt 
Format for table notes are inconsistent (see Table 1 (p. 11) and Table 6 (p. 0-17}. 

BrianW. 
1

~ sed as t ime allows. Review Comm. OD Concurrence 
Revise accordingly. 

~ 
.. 

,-,~ oo~,m--•~•~.,. ,m,-•~ 
, 

(adding SFP cooling to SBO capabilities). The order resulted from the ev tion 

595 NRR 05.20.13 17 Kevi n Witt the recommended 4.1 rulemak.ing and the recommended 4.2 order, ich See response to comment #442 Closed OD Concurrence 
place requirements for SFP cooling, while the items discussed from 

recommendation 7 only put In place ,equirements for ans_:_ , sttu t 

596 NRR 05.20.13 19 Kevin Witt Last bullet in f irst set of bulleted items - Change SE~ 00~ 9. Don A. Updated Closed OD Concurrence 

597 NRR 05.20.13 20 Kevin Witt 
Last paragraph incorrectly identifies the content o f ea~ study append le.es. 
Revise accordingly. 

BrianW. Corrected as suggested by the reviewer. Closed OD Concurrence 

598 NRR 05.20.13 28 Kevin Witt Change units of temperature to be co7"-rffJ!'6' C and 'r<: an~ both used on 
this page) 

Brianw. will be addressed as t ime allows. Review Comm. OD Concurrence 

~ 

~ :--The final assumption comm:~ the acronym AC rather t han ac 

599 NRR 05.20.13 29 Kevin Witt for alternating current, The of lo ters,, which would match the li$t BrianW. changed to lowercase. Closed OD Concurrence 

of abbreviations and acr ... ony , wo b( ~ r match the standard agency usage. 

~ ··-··"~"-'-P events are logically the most relevant 
rs that are most likely to initiate an 

600 NRR 05.20.13 31 Kevin Witt 
multaneoosJy hampering further 

BrianW. Changes are made as. suggested by the reviewer Closed 00 Concurrence 
nd components, and key resources." It 

eing a severe weather SBO; for a LOOP 
el generators would prevent an accident 

A . 
601 NRR 05.20.13 37 K~in 4 

~ r~~tions In the document frequency numbers are not In superscript (lxl O 

oul ~e l xlO·S) 
BrianW. Corrected as suggested by the reviewer. Closed OD Concurrence 

602 NRR 05.20.13 so Ke* 
~fevlatlons E, W, N, and Sare omitted from the list o f abbreviat ions and 

Don A. Updated Closed OD Concurrence - ac.ronyms. 

603 NRR 05.20.13 70 "-l 
~ nWltr 

lRccommend adding a d irect comparison of 0 .7g to the ,.g" loads experienced 
JoseP. 

Those comparisons are provided in Tables 10 to 14 in subsequent pages 
Closed OD Concurrence 

~ during other earthquakes. ofCh. 4. 

604 NRR OS.20.13 gr[ Ke~ Witt The common usage for NEI documents should be NEI 06· 12 rather than NE1·06·12 JoseP. 
I checked that this change was made In the current version of the 

report. 
Closed OD Concurrence 



Office Received 

605 NRR 05.20.13 

606 NRR 05.20.13 

607 NRR 05.20.13 

608 NRR 05.20.13 

Affected 
Chapter 

Pg 90 

Ps 136 

PS 171 

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

Name 

Kevin Witt 

Comment 

Modify 3rd bullet as follows: 
At • water depth of 0.6 m 12ft) above the top of the fuel, the projected dose at 
the maximally exposed location on U)e refueling f loor surpasses 25 rem In one 

hour, and wouJd be expected to increase quickly to much higher dose rates that 
could prevent personnel acnons on the re fueling floor. 2S reM Is t~e · r.ah.ie abe e -~ • ell:ti:ttaf:\, basis, (as defined in Table 2·2 of U.S. Environmental Protection Agency 
(EPA) 400 R 92 001, ''Manual o f Protective Action Guides and Protective Actions 

for Nuclear Incidents/ issued May 1992) 

For the OCP1 moderate leak, d iscussion appears to state that the rationale for 
8.S.b failure is because make up is used and not spray. Elsewhere, (sensitivity 

study}, insufficient spray is d iscussed. This needs to be clarified as to which case 
occurs. It is suggested that for a moderate leak using current Information 

Kevin Witt available to control room staff, (INPO SFP leakoff), it would be obvious to 
opetators that spray would be used for moderate leaks {1800 gpm). Overall 

comment, it needs to be dear in the study what the mitigative gaps are, and why 
they are believed to occur. OCP specific d iscussion is scatteted throughout the 

Sf PS, and there is no summary o f this issue in "Results 

Kevin Witt 

The rationale for the very large relocation footprint still appears to grossly 
overestimate the probability of it 's occurrence. As. discussed in section 9, paj 

201 and section 10, page 229, i t appears that either an OC.P2 unmit igate all 
leak or an OCP3 unmitigated small leak results in the 9400 sq. mile tel 

footprint. This section does not state, and should, that t he releases 

he next sentence below states that .. these estimates should be 
d ain he likelihood of the accident", so that should be shown or 

refere d. It is open ended, as written. Throughout, .. EPZ" is not correctly used. 
fe: to 1) plume exposure EPZ - appr0>c. 10 m iles radius, and 2} Ingestion 

h.,. PA - SO miles. For somewhat knowledgable laypersons, incorrectly 
11'1 PZ term may be problematic to quotes m is-Informing emergency response 

SFPPSO,. 

lead 
Disposition 

The suggested modification would imply that 25 rem In one hour would 

not prevent personnel actions on the refueling floor. Given the 

Brian W. expected uncertainty during an event leading to fuel uncovery, it is th 
authors expectation that actions w ill not be taken at this dose rate 

level. This ex:pectatfon is corroborated by EPR1-TR·102S29S, which 

BrianW, 

AJN. 

provides the basis for SAMGs. 

In addition, because o ther potentfal complications that can affect the 
accident, how "easity mitigated .. an accident is will not be clear w ithout 

more work. These complications include potentlal situations without 
enough available staff or equipment, or multi-unit/concurrent reactor 

complications. f or Instance, either accidents at multiple pools/reactors 
or even a seismic event itself can challenge the availability o f 
equipment. Even the relative d ifforence on the sequences is still not 

fully d ear, as complications may not affect each accident sequence 
equally. 

Footnote added to the Overall Consequence Results table which states: 

"'Largest releases here are associated with small leaks {although 
sensitivity t esults show large releases are possible from moderate 

leaks). Assuming no complications from other Sf Ps/reactors or 

shortage of available equipment/staff, Section 8 shows that there is a 
good chance to mitigate the small leak event." 

1) Footnote added to table 35 and 36 with the following footnote: 

"'Mitigatjon can moderately increase release size (see Section 6.3); the 
effect Is small compared to the ,eduction In release frequency.• No 

change required for Mble 33 and 34, as these tables already have the 
footnote. 

2) Ct osslink reference added to table 33, which weight the likelihood to 

the consequence, 

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 miles from the reactor site. This should not be confused with 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 



# Office Received 

609 NRR 05.20.13 

610 NRR 05.20.13 

611 NRR 05.20.13 

612 NRR 05.20.13 

613 NRR 05.20.13 

614 NRR 05.20.13 

615 NRR 05.20.13 

616 RES 05.20.13 

617 RES 05.20.13 

618 RES 05.20.13 

619 RES 05.20.13 

Affected Name 
Chapter 

8 Kevin Witt 

176 Kevin Witt 

184 Kevin Witt 

249 Kevin Witt 

D-1 Kevin Witt 

General Kevin Witt 

11 Kevin Witt 

D•IO AJN 

D·ll AJN 

D·17 AJN 

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

Comment 

The HRA needs to have the plant specific references removed (Peach Bottom 
units, specific procedure references, floor plan labeling), and use .. reference 
!ant" discussion 

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 
not match the licensees reported time to boiling to the top of fuel in their EA·12· 
049 integrated plan (Ml130S9A30S at page 30) which is 95 hours for non-outage 
conditions and 33 hours for the design basis heat load 

The desu iption of the location of the SO.S4(hh)(2) equipment storage on this page 
should be designated for Official Use Only· Security Related Information per SRM· 
SECY-04-191 

There are a number of references to the PBAPS FSAR,, but it is not listed as a 
n~fen~nce 

The NRC seal used on this page is the improper one (it h.JS brown tail feathers). 

Recommend adding a New Section after Sect ion 10 .. Assessment of Previous 
Studies" and Before Section 11 NResults and Condusions. 

Please see the actual WORD document for complete text for this comment 

Recommend revision of Chapter 11 .. Results and Conclusions" as follows ... 

Please see the actual WORD document for complete text for the above comment. 

Please consider using different letters for calculations of release frequency. R = 
FkC appears to be risk equals frequency times consequence. Perhaps Frelease= 
sum( Finitiator • Prelease} 

Table 2: Release f requencies for Spent Fuel Pool Initiators •.• 

Table 6: Average Accident Occupational Exposure at 
Power Plant from Marchio May 2011 

Comment: I estimate the equivalent a 
could be significantly higher than tha 

SFPPSO,. 
Disposition 

lead 

James C. The text is removed. The term reference plant is used. 

JamesC. See comment #450. 

JamesC. See comment #4Sl. 

BrianW. See response to comment #452 

Fred S. Agree. deleted NRC seal. 

Don A. 

KathyG. 

Fred S. Incorporated into sec.tjon 0.3.2.2.8 

D·J7 u Jl..::;'.ill;,P"~ omment: The "total monthydoses" in table 7 are from multiplying the workers Fred S. Incorporated 

in table 6 by the dose levels in table 7? Please con.sider darifying this. Also, I 
suggest adding units to Table 7. 

Review/Concurrence 
Priority 

Phase 

OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence H 

Closed OD Concurrence H 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 



# Office Received 
Affected Name 
Chapter 

620 RES 05.20.13 0·18 AJl'I 

621 RES 05.20.13 0 ·19 AJl'I 

622 RES 05.20.13 0·19 AJl'I 

623 RES 05.20.13 0 ·20 AJl'I 

624 RES OS.20.13 0·27 AJl'I 

Compiled Com ments on Frozen Sf PSS Docum ents 

(Comments in black, helpful info in blue) 

Comment 

Table 9: l.ong-Term Accident Occupational Exposure for a Spent Fuel Pool Fire 

Comment: Is this for "onsite'' occupational exposures, correct? The societal dose 
from MACCS2 includes occupational exposur es from off site protect ive actions, 

specifically offsite deconti!lmination. 

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 

S years that I believe you may currently be vsing for the best estimate. I need to 
verify this with others though. 

Table 10: Long-Term Habitability C1iterlon 

Comment: How did yov scale the societal dose based on these criteria .• and what 

scaling d id you use? Did you use my computer spreadsheet, and for W'hat 
distance? In the report, I reported a sim llar sensitivity, but these were d ifferences 

in land contamination, not societal dose. My computer spreadsheet is based on a 
slngte source term, although that is probably okay to get a rough estimate. 

Projected Number of Outages and Spent Fvel Assemblies 

Comment: It is a 24 month operating cycie. The report misstates this. 

Consequences Beyond SO M iles 

Comment: I d isagree with using a distance ttuncatlon of 50 miles for the 

regulatory analysis, as I believe this can significantly underestimate the total 
offsite consequence for large releases, such as from the estimated sourc 

this report. I appreciate the regulatory analysis sensitivity which include 

beyond SO m iles. However, this should be considered the baseline,~ 
sensitivity. I understand that this is the guidance given in the Regulat aly • 
Handbook. However, a.s stated In OM B's Circular A-4, for whi h andl:5 

based on: 

"(The scope of) your analysis should focus on benefi 
citizens and residents of the united States. Where yo 

regulation that is likely to have effects beyond the 
these effects should be reported s.eparat 

should cover a period long enough to 
costs likely to resvlt from the rule;'' In 

SFPPSO,. 
Disposition 

l ead 

No change required. As described in section 0 .3.1 under Occupational 

Fred S. Health {Accident), this attribute measure$ occupational health effects Closed 
associated with site workers. 

Fred S. No change required. Closed 

Closed 

Closed 

No change required. As stated in section 4.3.3, "Estimation of Values," 

in NUREG/CR-0058 (RA Guidance), " In the case of nuclear power plants, Please keep me informed 
changes In public health and safety from radiation e>tposure and offsite when we hope to update dosed with 

property impacts should be examined over a SO·mile d istance from the guidance. I hope to forward Ques. 
plant site." Radlological Impacts beyond SO miles are addressed as a this comment on when we do. 

sensitivity analysis. 

Review/Concurrence 
Priority 

Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 



Office Received 

625 RES 05.20.13 

626 RES OS.20.13 

627 RES 05.20.13 

628 RES OS.20.13 

Affected 
Chapter 

0•27 

D-26 

0·26 

0 ·28 

Name 

AJN 

AJN 

AJN 

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

Comment 

Consequences Beyond SO M iles 
For some of the high-density storage cases, this results In public health 

consequence.s that extend beyond the postulated accident site. The accuracy of 
the model decn~ases with dlslance because of the atmospheric effects that would 

break up the plume. To conservatively capture effects beyond SO miles, this 
regulatory analysis will evaluate the public health and safety and economic 

consequences estimated by the plume model beyond the SO-mile distance from 
the plant site as a sensitivity analysis. 

Comments: Please delete "'for some of the hlgh~denslty storage cases". f or all 

the analyzed releases, most of the societal dose is projected to be from e.xposures 

SFPPSO,. 

lead 
Disposition 

beyond SO miles. Please delete '"The accuracy of the model decreases with Fred S. Incorporated suggested text changes. 

distance because of the atmospheric effects that would break up the plume"'. This 
could give the Impression that the radioactive material somehow dissipates 

without consequence. (If a statement about the accuracy is des.ired, I suggest 
"'While the accuracy of the model decreases with distance, the amount of public 

exposure beyond SO miles in the event o f a release is expect ed to be is 
significant."') Please delete the word Nconservatively". Our benchmark to the 

more comple)( NARAC code indicates that MACCS2 is not conservative beyond SO 

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. 

Present Value Calculations 

Comment: Since these calculations are considering future off site 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 natura 

go up, as it is the historical trend of the population to srow and the pubr 
willingness to pay to avoid more risks as wages increase. 

Present Value Calculations 

FredS. 

hange required. Assumption that no additional population growth Please keep me informed 
wa tuated beyond that contained in SFPS, section 7 .1.3 is induded when we hope to update 

~ ction 0.3.2.2.10. Willingness to pay escalation is included in the guidance. 
1 

hope 
10 

forward 
& liar per person-rem conversion factor sensitivity analysis so no 

this comment on when we do. 

No change required. This comment is inconsistent with NUREG-1S30, Please keep me informed 
"Reassessment of NRCs Dollar Per Person-Rem Conversion Factor 

Policy and with the RA Handbook. However, your suggested no 
discount case is provided as a sensitivity analysis. 

when we hope to update 

guidance. I hope to forward 
this comment on when we do. 

No change required. The supporting text referring to this table clarifies 

Fred S. that this table provides a summary of the delta benefrt for averted 
t: Consider rewording the title to clarify this is a comparison of the high pubflc health {accident) radiation exposuni. 

Closed 

Closed 

Oosedwith 

Ques. 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 



# Office Received 
Affected Name 
Chapter 

629 RES 05.20.13 0 -28 AJN 

630 RES 05.20.13 0·28 AJN 

631 RES 05.20.13 0·28 AJN 

632 RES OS.20.13 0·29 AJN 

633 RES OS.20.13 0·31 AJN 

634 RES OS.20.13 0·34 AJN 

635 RES 05.20.13 0 ·36 AJN 

636 RES 05.20.13 D-36 

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

Comment 

The best estimate values are based on the reference site1 s population density of 

495 people per square mile within a SO-mile radius from the site and result from 
the release of radionuciides from a full spent fuel pool (Spent fuel Pool Study, p A~ 

4). 

Comment : My calculations give a population density of 722 people/mi2, as 
projected to 2011. Also, 1 cannot find the reference you cite here. 

Comment: I suggest the following small edit: The low estimate case ref lects the 

Rel-deae~ health benefit between of a spent fuel pool with lowh+g~~density 
storage compared to a pool with h,ghJGw..density storage if the mot<! sttingent 

Pennsylvania protective action guides are used following an event challenging 
spent fuel pool cooling. The high estimate case reflects the~ 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 l ow-density 

Spent Fuel Pool Storage for All Initiating Events (within 50 miles) 

Comment: I suggest $ta t ing what the sensitivity i$ in the title, and o ther titles, as 
appropriate. 

Table 22: Sensit ivity Analyses of Public Health (Acc.ident) Benefits for Low~density 

Spent Fuel Pool Storage for All Init iating Events {beyond 50 mile$) 

Comment : I suggest adding the word " including" to .. beyond SO miles" in all 
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 sto,age 

option relative to the regulatory baseflne ranges from $3.2 million (3 percent net 
present value} to $2.1 million (7 percent net present value) considering 

consequences within SO miles from the site. 

Comment: I believe you mean S703k to $460k within SO miles. 

Modeling Uncen:ainties 

onsi identifying (footnote?) the parameters that vary the costs 
/ low <!Stimates. It appea,s o ff site health costs consider diffe,ent 

ive vels (habitability criterion), but o ther attributes may also vary 

and It t t clear why. 

SFPPSO,. 

lead 

Fred S. 

Fred S. 

Fred S. 

FredS. 

Disposition 

Agtee . Incorporated revised regional demographic 

Incorporated suggested text changes. 

Agree. Add new section 3.2.3.10 M itigation Assumptions. I agree that 
a sensitivity analysis could be performed to address seismic frequency 

uncertainties and I also agree that we don' t have t ime to incorporate 
this change into this draft. 

Revised to include the following text from SFPS sect jon 7 .2.1. "When 
doses do exceed levels fot eafly fatalities, emergency ,esponse as 

Fred S. treated in the main r eport effect ively prevents any early fatali ty risk, at 
least In part because the modeled accident progression ,esults in 

releases t hat are long compared with the t ime needed for relocation." 

Fr•d S. 
No change required. The values listed are summari.ied from previous 
tables, which provided the rat ionale for the low and high estimates. 

Review/Concurrence 
Priority 

Phase 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 



Office Received 

637 RES 05.20.13 

638 RES 05.20.13 

639 RES 05.20.13 

640 RES 05.20.13 

641 RES OS.20.13 

642 RES 05.20.13 

643 RES 05.20.13 

644 RES 05.20.13 

645 RES 05.20.13 

Affected 
Chapter 

0 ·36 

0·36 

0-36 

0·35 

0·38 

0·42 

0·42 

0·42 

0·42 

Name 

AJN 

AJN 

AJN 

AJN 

AJN 

AJN 

AJN 

AJN 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Comment 

Tables 30, 33, and others, as appropriate. 

Comment: It appears that some uncertain parameters will vary the high/low 

estimates, while others are considered Separately in sensitivity analyses. This 
creates two sets of high/low estimates. Consider explaining 'r\ltiy these 

uncertainties are considered differently. or if appropriate perhaps combine them 
to make Ofle set of high/low estimates. 

Tables 30, 33, and others, as appropriate. 

Comment: For the operation/implementation costs, I suggest fl ipping the values 

for the high and low estimates. The highest "net benefit" is not currently the 
,..hig,h estimate", whic-h does not make sense. 

1. Tables 30, 33, and others, as appropriate. 

SFPPSO,. 

lead 

Fred S. 

Disposition 

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. 

Fred S. Incorporated. High est is highest net benefit. 

This isn' t my understanding. I 

Comment: Off site property damage does not vary with different protective action 

levels as off site health costs do between high/best/low estimates. Less strict 
protect actions, while allowing for more health effects, will not inc.ur as much 

offsite property damage costs. Ukewise, more strict protective actions will t~de 
less health effects for more property costs .. 

abitability criteria expect offsite costs to change 

1. Other Favorable Spent Fuel Loading Confi.gurations 

Comment: Please consider having Hossein review this in detail. lx8 pattern can 

undergo zirc f ire/oxidation, A 1x8 pattern does not have more mass than a 1.x4. I 
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 
lx8 pattern was analyzed for a high density loading, and has the same amount of 

assemblies as the lx4 (potentially no offloads required to implement). 

Comment: I suggest stating "'including beyond SO miles" instead of statin al 

5-00 miles". A small port ion of the population dose comes from beyond 

temperature condit ions which would accompany a 2i 

sufficient. 

t : Plea consider adding: "While the expedited fuel movement is not 
icial, the rnport has discovered that an alternative lx8 high density fuel 

onfigur ion is likely to have significantly lower costs in implementation and 

P~!£'11Y similar benefits to the low density configuratfon. This alternative 
shotito also be considered in addition to the low density loading as part of the 

Fred S. 

Fred S. See resolution to comment 64 3 

Fred S. Incorporated. Deleted second sentence. 

Fred S. Incorporated. 

Fred S. Agree Added suggested text. 

signficantty with protective 
actions. AJthough I agree not 

considering it maximiies the 
cost offset. 

vll'"Jll~ :,,:ll'"lgeneric Regulatory Analysis for expedited fuel movement."' 

Closed 

Closed 

Oosedwith 

Ques. 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 



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

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

The hot fuel is d istributed throughout the pool and is surrounded by older, cooler 
used fuel as well as water. 

646 RES OS.20.13 Foreword AJN Comment: Under current regulat ion, the hot fuel is not necessarily d istributed KathyG. This is the starting point for the low density case in the study. Closed OD Concurrence 

throughout the pool. Some restrictions exist, but pools may d ischarge all the hot 
fuel in the same area. 

last parag,aph 
This was a sensitivity case, and no cost-benefit has been d 

647 RES OS.20.13 foreword AJN Commeot: Considet adding: .. However. the report has d iscovered that an KothyG. substanHate this sugge54?td addition. NRR may look at this 1 Closed OD Concurrence 
alternative 1x8 high density fuel configuration that is likely to have significantly reg analysis. 
lower costs and potentially slmilaf benefits to a pool with less spent fuel."' 

The study will inform the question of moving spent fuel from spent fuel pools to 

648 RES OS.20.13 Abstrac-t AJN 
diy storage sooner than C:Uffent pract ice. 

KathyG. Closed OD Concurrence 

Comment: Make pfesent tense. 

The analyses show the likelihood of a radiologic-al release from the spent fuel art er 

the severe earthquake at the reference plant to be between about six in a b illion 
and one In 10 million per year. 

649 RES 05.20.13 ES AJN KathyG. addressed Closed OD Concurrence 
Comment: Considet calling the sevete earthquake, the "'analyzed" severe 
earthquake. We talk generically about earthquakes before this, and t he reader 
wm not undetstand that these resutts afe not applicable to all eart hquakes. 

In addition, the cost benefit analysis included with this study does not support 

requiring low-density spent fuel pool storage for the reference plant. The risk due 
to beyond design basis accidents for the spent fuel pool studied, while not 

negligible. is sufficientty low that the added costs involved with expediting the 
s a sensitivity case, and no cost-benefit has been done to 

650 RES OS.20.13 es AJN 
movement of spent fuel from the pool to achieve low-density fuel pool storage 

su$stantiate this suggesetd addition. NRR may look at th is in the Tier 3 Closed OD Concurrence 
are not warranted. 

~analysis. 

Comment: Consider i dding: ''However, the report has. discovered th~n 
altematjve 1x8 high density fuel configuration that is likely to have si an 

lower costs and potentially similar benefits. to a pool w ith less I. 

scenario twice - assuming successful implementat i 
without successful mitigation assumed. 

651 RES 05.20.13 ES AJN KathyG. addressed Closed OD Concurrence 

652 RES OS.20.13 ES AJN Kathy G. oddre,sed Closed OD Concurrence 



# Office Received 
Affected Name 
Chapter 

653 RES OS.20.13 ES I\JN 

654 RES OS.20.13 ES I\JN 

655 RES OS.20.13 ES I\JN 

656 RES os .20.n ES I\JN 

657 RES 05.20.13 ES I\JN 

658 RES 05.20.13 ES 

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

Comment 

The study examines how an accident proceeds if the pool liner is damaged, 
concluding that pool leaks are somewhat less likely to release rad ioactive material 
to the environment t han 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 condit ional probability, this is true, in Which case this should be darified. If 

referring to the release frequency, this is only true when crediting mitigation. If 
not credit ing mitigation, the r elease frequencies are comparable. 

The study's detailed accident progression modeling d iffers from earlier work in 

showing that draining the pool after liner fai lu re 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 bi n 4. Our 

expectation is that this probability would be hig.her for bin 4, which is consistent 

with earlier wor k 

That damage would remove structure.s that could retain radioactive material. 
along with allowing more oxygen into the bulldlng potentially prolonging a spent 

fuel pool f ire. 

Comment: "Prolong"' means drawn out, which is not the intent of the sentence. I 

suggest stating Nexacerbate" Instead. 

The study also analyzed a lx8 loading pattem (hotter fuel surrounded b 
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 tx8 pattern. 
fuel surrounded by 8 of its own cooler assemblies}" 

re generally comparable to past studies." 

SFPPSO,. 
Disposition 

lead 

This is a conditional pobability since at the beginning of the statemen t, 
it descfibes pogresslon of the accident tea ding to a ref ease considerln 

KathyG. pool liner damage. The second bullet following the paragraph also 

repeats this statement followed by numerical values for the fr ction.. f 
the cycle that releases can occur. 

KathyG. addressed 

This sentence was removed to avoid confusion. Reference is made to a 
Kathy G. facto, o f twenty reduction In th~ likelihood of release in the second 

bullet on the same page. 

Kathy G. addresS<?d 

Review/Concurrence 
Priority 

Phase 

Closed OD Concurrence 

Closed 00 Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

CloS<?d OD Concurrence 

Closed OD Concurrence 



Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

L It is more diffiw lt for these radioactive materials to lead to radiation doses high 

enough to result in early fitalities. If any releases were anticipated to cx:wr, the 
public wo-uld be evacuated or otherwise protected to reduce potential health 

effects. 

659 RES 05.20 .13 ES AJN 
Comments: The intent of the second sentence has changed. I suggest we change 

KothyG. addressed Closed OD Concurrence 

the sentence to say: "In cases during release for which we expect there is a 
potential for early fatalities, the public:: is expected to be evac.uated or otherwise 
protected to avert this risk." 

1. for low-density loading or with successful deployment of 10 CFR S0.S4(hh}(2) 

mitigation measures, protective measures may include up to a few hundred 
squa(e 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 smallet 

area. Also, I disagree with calling the-se individuals Ntemporarily displaced", as 

660 RES 05.20.13 ES AJN temporary in this context would mean for as much as 30 years. An indfvidual who KothyG. Closed OD Concurrence 
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. I 

suggest the following: ""For low-density loading or with successful deployment of 
10 CFR SO.S4(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 o,der of 100,000 people within 100 mlles of the plant to be displaced 

after the accident." 

Howeve,, the tlsk due to beyond design basts 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•densi 

pool storage are not warranted. 'This was a sensitivity case, and no cost-benefrt has been done to 

661 RES 05.20.13 ES/11.2 AJN subst-antlate this suggesetd addition. NRR may look at this In the Tier 3 Clos,,d OD Concurrence 
Comment: Consider adding that the report discovered that a 1x8 pa is I reg analysis. 

to have significantly lower costs and potentially similar benefits to a pool 
spent fuel, and may be a viable alternative. 

Charles 
The Executive Summary should acknowledge that the 

662 NRO 05.20.13 ES 
Ader 

the new mitigation requited by Orders EA-12-051 and E KothyG. addres5'!d Closed OD Concurrence 
serve to further reduce spent fuel pool a - . isk 

663 NRO 05.20.13 ES 
Charles 

KathyG. addres5'!d Closed OD Concurrence 
Ader 

664 NRO OS.20.13 ES 
Chatles 

. This statement appears to be inconsistent with Table KothyG. addressed Closed OD Concurrence 
Ader 

665 NRO 05.20.13 D 
di (p910-5) states that the new mitigation required by Orders EA·l2-

0Sla A·12·0 was induded In the study. However, the study does not Fred S. Incorporated as discussed in tesoJution to comment #634. Closed OD Concurrence 
in ije 

Revised table reference to Table 32, Summary of Total Benefits and 

·41 states that Table 30 shows that a requirement for low-density spent Cost Offsets for Low-Density Spent Fuel Pool Storage for All Initiator 

666 NRO 05.20.13 D fuel storage alternative does not achieve a substantial incr ease in public health Fred S. Events. Also added the following text to sect ion 0.4.3: The best Closed OD Concurrence 

nd safety. However, Table 30 only contains dollar values estimate of the delta benefit for accident dose averted is 
approximately 245 person-rem as shown in Tables 20 and 23. 



Office Received 

667 NRO 05.20.13 

668 NRO 05.20.13 

669 NRO 05.20.13 

670 NRO 05.20.13 

671 NMSS 05.20.13 

6 72 RES 05.21.13 

673 RES 05.21.13 

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

Affected 
Chapter 

Pg38 

Pg 22 

Pg. 23 

Pg. 23 

D 

Name Comment 

The rnsponse 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. 

Charles Allowing it to be referenced as a GMRS is inaccurate and could lead to 
Ader perpetuating an Inaccurate definition of GMRS into a regulatory discussion by 

others, such as stakeholder groups/members of the public. The report should 
have a description of how this response spectrum was obtained and also refer to 
it by a different name (e.g. input response spectrum) 

Charles 
Ader 

Charles 
Ader 

Charles 
Ader 

The discussion in Table 3 (page 22) that refers to the new CEUS SSC model and 
updated ground motion misstates the NRC~industry collaboration. The discussion 
needs to be revised to accurately state the NRC and industry efforts. The NRC was 
a co-sponsor (with DOE and EPRI) in the CEUS SSC model update only. The NRC is 
not a co--sponsor of the ongoing GMPE update. The report should also include a 
sentence to state that, "While the USGS (2008) seismic 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." This additional statement is necessary and 
important to note because the NRC does not endorse the USGS hazard model in 
licensing new reactors 

The assumption regarding t he ratio of vertical to horizontal response spectra 
(Table 3 lpg 221 ond Section 3.3 (page 391) is based on the conclusion that 
site controlling earthquakes are moderate magnitude earthquakes at n 
distances. This conclusion {as-is) is insufficient to support the assum i n 1 

study. A description needs to be added on the controlling eart hquake 
(magnitude and distances) and the associated annual exceeda e freq 
support t his condusion 

The conclusion on Table 3 (page 23) C 

. Reference plant. 

ES 
Re'p ace with: The purpose of this study is to determine if were any significant 

v ll,ll-=::r::l'"li/1. creases to public health and safety by more rapidly moving older, colder spent 
fuel to dry storage. 

ES 
1st Paragraph: 
The reference plant used for this study is a GE Type 4 .. , 

SFPPSO,. 

lead 
Disposition 

Ch. 3 and In particular Section 3.3 was changed to remove all references 

Jose P. to GMRS. These changes were discussed with NRO staff and were 
made to reger to "spectral shapes" or acceleration respons spectra. 

JoseP. 

The references to the GMRS were not needed. 

F owi disc sio1l with NRO/OSEA staff, this part now ,eads: 
.. J: al sha ; vertical spectral accelerations and the vertical PGA 

--a ~umed to be the same as the horizontal spectral 
rations and PGA. A few studies (e,e,, McGuire, Silva, and 

Cost lno, 2001; ASCE, 1999) indicate that for rock sites and 
~uencies near and above 10 Hz, and especially nearby seismic 
sources, veftical spectral accelerations may be as high as or exceed 
horizontal spectral accelerations. For this study, the frequencies of 
interest are, for the most part, frequencies near or above 10 Hz. 
Therefore, the assumption of equal vertical and horizontal spectral 
accelerations was deemed to be a reasonable starting assumption. This 
assumption is also supported by seismic hazard de·aggregation with the 
USGS 2008 model which indicates that fot the seismic bins of Interest 
{high PGA. low likelihood events} the contributors to the hazard would 
be earthquakes With magnitudes less than 6 at about 20 km from the 
site. " 

Following discussion with NRO/OSEA staff, this part now reads: 
Jose P. ..The main event would crack the SFP studied, but the SFP's structure 

would be stable after the earthquake and would crack in a manner that 
is e.xpected to resist additional loading cycles at this level: 

Fred S. Revised text to agree with the bas.e case values contained in Table 25. 
(Same as comment 633) 

Kathy G. addressed 

Kathy G. addressed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 
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# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition Reviewer c~ ) V Review/Concurrence 

Priority 
Chapter lead Phase 

Brian 2nd Paragraph: "v- ~ 674 RES OS.21.13 ES KothyG. addressed Closed OD Concurrence 
Sheron The studys results will help inform the Commission's evaluation. .. 

675 RES OS.21.13 ES 
Brian 2nd Paragraph: 

KathyG. addressed _v')' Closed OD Concurrence 
Sheron ... spent fuel pools are robust structures that are highly liklely to withstand ... 

2nd Paragraph: C o-676 RES OS.21.13 ES 
Brian . movement of spent fuel from the pool to .ichieve low*dcnstty •. 

KathyG. addressed Closed OD Concurrence 
Sheron 

~ Was there a substantial increase in satety? 

2nd Paragraph: V I 

677 RES OS.21.13 ES 
Brian The analysis shows the hkelihood of J .. 10 million per year 

KathyG. addressed .ii Closed OD Concurrence 
Sheron '-/ :-" This is a consequence study and not a PRA 

2nd Para.graph: 

~<E' 678 RES OS.21.13 ES 
Brian In Jddition, the cost benefit analysis included .. 

KathyG. addressed Closed OD Concurrence 
Sheron 

I thought all "?" doing in Phase 1 was the regulatory analysis? 

2nd Paragraph: 

~ 679 RES OS.21.13 ES 
Brian The risk due to beyond ... 

KathyG. addressed Closed OD Concurrence 
Sheron 

This is not a PRA 

2nd Paragraph: 

·r)<) 
... 

Brian 
The analysis shows the likelihood of a .. .. 10 million per year 

680 RES OS.21.13 ES 
Sheron 

KathyG. Closed OD Concurrence 

This says the earthqauke is a given so of earth probability is 10-5, then the 
reliease is 10-5 x6x10·6 =6x10-11 

2nd Pragraph: 

~ 681 RES OS.21.13 ES 
Brian The study c:on'iidNf'd two broad .. 

Kathyt Closed OD Concurrence 
Sheron 

No. You considered a lby8 pattern / 
5th Paragraph Pg iii : 

~ 
,,., 

Brian ., -"~"~"' ~"""''ff<«ff moo '"~~"'"oo~ 
682 RES OS.21.13 ES 

Sheron 
addressed Closed OD Concurrence 

Where in previous studies (e.g.: NUREG 1738, PAA?) How do you co are 

consequence study for one scenario with a PRA? 

Pg ,v 1st Paragraph. #-2' Brian 
The spet1fit cond1t1ons spent fvt>I pool design 

683 RES 05.21.13 ES 
Sheron 

KathyG. addressed Closed OD Concurrence 
This says that we can only form tonclu.sions for PB. pool 
would behave? 

Brian Pg iv 1st Paragraph: ff" ~, 
684 RES OS.21.13 ES 

Sheron 
(or conversly, a 10 percent probability of a g the line uc.h that leakage Kathy G. addressed Closed OD Concurrence 
w,llo«w). A 
Pg iv 1st Paragraph: X"T': -

685 RES OS.21.13 ES 
Brian NUREG-1738 predicted the I~ ~ure from ~athyG. addressed Closed 00 Concurrence 

Sheron 
For PB or tor all plants? \ 

686 RES OS.21.13 ES 
Brian Pgiv2ndParagr~~~ , KathyG. addressed Closed OD Concurrence 

Sheron The study examin wo cc1clent xpected to proceeds ... Pg i::zz3: 687 RES OS.21.13 ES 
Brian .. and t imi nd ! :at1 f the liner leaknge ... 

KathyG. addressed Closed OD Concurrence 
Sheron 

Wha e site of the leakage? 

688 RES OS.21.13 ES 
Brian ~ a~~,= KothyG. addressed Closed OD Concurrence 

Sheron,.< kely tan earithl· )quake-induced .... 

689 RES OS.21.13 ES Brio! 
Sher0f1 

~ iv 3ili
1

aragraph: 
heats u ~nd burns, releasing hydrogen ga.s ... 

KathyG. addressed Closed OD Concurrence 

690 RES 05.21.13 ES ("; ~ ~ Paragraph 
KothyG. addressed Closed OD Concurrence 

0 That damage would ~ could breach structures that EeUkt would retain ... 

691 RES OS.21.13 Es/ 
~ an Pg iv 3rd Paragraph 

~athyG. addressed Closed 00 Concurrence 
ion This hydrogen could burn orei<plode, sub5tantialty ... , 
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Brian Pg iv 3rd Paragraph 

'"V./"" ~ 692 RES 05.21.13 ES KathyG. addressed Closed OD Concurrence 
Sheron ... along with allowing more oxygen into the building, potentially ... 

Pg vi 1st Paragraph: 

~~ Brian 
... 100,000 people within 100 miles ... displaced .... 

693 RES 05.21.13 ES KathyG. ctddressed Closed OD Concurrence 
Sheron 

The EPZ is only 10 miles. Why are we saying people within lOOmifes will have to 4 leave? 

~ ~..,, 
Pg vi 3rd Paragraph: 

~ 694 RES OS.21.13 ES 
Brian Although this analysis docs not eiicam,ne all 1n1t1ating events ... int1at1ng event. 

KathyG. addressed Closed OD Concurrence Sheron I 

Can't we say that the seismic event constitutes "'80% of the risk? ,.._ 
695 RES OS.21.13 ES 

Brian 
Sheron 

Where is the discussion that the risk of latent cancer cases from retocatin.g back? KathyG. addressed ~ y .., Closed 00 Concurrence 

Brian 
Pg vii 1st Paragraph: ,.,_ \L) V 696 RES OS.21.13 ES 

Sheron 
.... high~density configuration is safe and risk is appropriately low of a large retease KathyG. addressed Closed OD Concurrence 
and from a ;;,cc.ident is w~ry low. (?) 

The original intent of the term Nreferenc.eN plant was to emphasize that the plant 
we modeled was based on Peach Bottom, but had a few difference, namely the 
lx4 loading pattern {Peach 8ottom currently uses 1x8). However, use of the term 

697 RES OS.21.13 General 8rianW. 
Nreference plant" has been interpreted to mean that the plant, as modeled, is 

BrianW. Closed OD Concurrence H 
NrepresentativeN of a wide range of plants, which is not true and is a serious 
misconception. The authors should consider using another phrase, s.uch as NPeach 
Bottom, as modeled" to avoid this confusion. At the least. we should clearly and 
repeatedly define what we mean by reference plant. 

A~ i~" before reference plant in Foreword, Abstract, and ES. 

Background, 3rd sentence: The SFPS did not consider risks, only consequences 
~ V J with probabilistic insights. During the ACRS subcommittee meeting, a member 

698 RES OS.21.13 lnfoSECY BrlanW. 
pointed out that this point wasn't made clear by the study. Recommend c:hanging 

Don A. ' 'l.!)!!Jffl updated to remove "risks" Clos,,d OD Concurrence 

Nrisks" to "consequences." ( ti,.. / 

Discussion. last sentence: "due to the effecbveness of protective actio~~ 

~ 
, 

really an ex.planation fo< the first part ot the sentence "'public health effe re 
699 RES OS.21.13 lnfoSECY 8rianw. 

generally the same or smalfer ... N There's lots of reasons health effec\:,: e 
statement has been removed Closed OD Concurrence 

same or smaller in addition to protective actlon.s. 

4. Discussion. last sentence: The phrase "due to the effectiv~ e ~ ~ 

700 RES OS.21.13 lnfoSECY BrianW. 
actlonsN should be changed to "the assumed effectiveness" or he del~ 

Don A. statement has been removed Closed OD Concurrence 
effectivenessN to clarify that the effectiveness isn't a c.ert.affifih b ther 
modeling assumption. I )if 

701 RES OS.21.13 Foreword SrianW. 
1st sentence is inaccurate. NPPs are not required to~ed to withstand the 
most extteme recorded natural disasters. 

KathyG. Disagree, from GOC 2. Closed OD Concurrence 

3rd paragraph. 1st sentenc,,: To be : ~ his is ~ nsequence study. Corrected as suggested by the reviewer. 
suggest modifying to read .. This report ume a consequence study 

702 RES OS.21.13 foreword Brlanw. performed by (RES] to continue our e in isks and KathyG. Now reads: This report documents a consequence study performed by Closed OD Concurrence 
consequences ... " As it's written, irs .. not that the SFPS is not considering the Office of Nuclear Regulatory Research to continue our examination 
risks. ~ , of the r isks and consequences of spent 

4th paragraph. 3rd •er,~~cin; ·reheating" (was it heated 
Corrected as suggested by the reviewer. 

703 RES 05.21.13 foreword 8rianW. 
bcfore?)withso«:/l. i · ·be,:' erheatingN? 

KathyG. 
Now reads: the accident progression of the spent fuel overheating and 

Closed OD Concurrence 

potentially releasin.g 

Corrected as suggested by the reviewer. 

704 RES 05.21.13 Foreword SrianW. Sth r~ Some comment as for the Info SECY. Change to KathyG. Closed OD Concurrence 
Nassu f tlveness" o "modeled effectiveness.N Now reads: Indicated due to the modelled effectiveness of protective 

actions 

J ~ • .& """""'Th"""="~,.,-~ .. ~--· one. It did not consider all options for moving spent fuel out of the pool 
Ider than 7 years). It did consider Nexpedited transfer of all spent fuel 

705 RES os.21.n Foreword 
more than S years out of the pool .. so let's be precise and say 

KathyG. These words were provided by NRR. Closed OD Concurrence H 
("; 

something like that. Also, add something to indicate the limitations of the analysis 
~uch as Ngiven the current regulatory framework." Some sensitivity cases were 

) ,-- cost-beneficial and more may be depending on how comments on the cost benefit 
analysis are resolved. 
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1st sentence: same comment as above, to be clear that this Is a consequence ~ 
:, 

706 RES 05.21.13 ES BrianW. 
study, change to "This report documents a consequence study" 

KathyG. addressed Closed OD Concurrence 

2nd paragraph, 1st sentence: This isn't posed as a question. Considet revising to 

~ 707 RES 05.21.13 ES SrianW. "The study's results will inform the question of whethermovinB-SPent fuel should KothyG. addressed. Brian S. comments overide 

4 Closed OD Concurrence 
be moved from spent fuel pools to dl'Y storage sooner than current practice." 

2nd paragraph, 2nd to last sentence: Again, add something to indicate the 

~ 
J 

708 RES 05.21.13 ES 8rianW. 
limitations of the analysis such as "'given the current regulatory framework," This 

KathyG. addressed: What are the limitatjons? Closed OD Concurrence H 
statement will need to be re-evaluated when the cost benefit analysis is updated I 
to respond to comments. 

3rd paragraph, 2nd bullet : .. so the hottest fuel assemblies are surrounded by 

addressed. Completeness for the public, t;:;;., ~r Closed with 
709 RES OS.21.13 ES SrianW. additional water" should be deleted. This is not an important factor since there KathyG. 

Ques. 
OD Concurrence 

are no releases until the water has drained. 

5th paragraph, 3rd sentence "lower likelihood of release is predicted than in ~ ~ JV 710 RES 05.21.13 ES SrianW. previous studies": This is not true as written. The qualifier "'given a leak"' needs to KathyG. addressed Closed OD Concurrence H 
be reinserted to make the statement true. 

711 RES 05.21.13 ES 8tianW. 5th paragraph, 5th sentence: considet changing " removedN to "moved" KathyG. addres5'!d ,r / ~ CloS<!d OD Concurrence 

5th paragraph, last sentence: Two sentence capturing different thoughts seem to 

Th'""'-~~,l~ .. ~ have been combined here and significant meaning was lost. fuel is always 

712 RES 05.21.13 ES BrianW. coolable by ~ter, steam or air. The significant point is that after a few months, KathyG. Closed OD Concurrence 
only air is needed to cool the fuel. Consider changing to something like "After 

that time, the spent fuel is coolable by air .N 

713 RES OS.21.13 ES 8tlanW. 
1st paragraph after figure ES-1, last sentence: "likelihood" should be changed to 

KathyG. adr / V~ CloS<!d OD Concurrence 
"frequency" since it's per year. (likelihood mean probability) 

1st paragraph after figure ES-1: This paragraph is comparing past studies which 

C7 f] ... "~-·-·" 714 RES 05.21.13 ES SrianW. 
considered all seismic events. to this study which considered a portion of the Oosedwith 

OD Concurrence 
seismic hazard. I'm not sure this distinction will be dear to the lay reader unless Ques. 
we specifically state in some way that this does not include bin 4 events. ( 

715 RES 05.21.13 ES SrianW. 
2nd paragraph ofter figure ES· l : Suggest deleting ·assuming lO CFR 50.:.0 ~ i:!'ressed. If successful maybe no release 

aosedwith 
OD Concurrence 

mitigation measures are unsuccessful'". The statement will still be tru,: t o Ques. 

3rd paragraph after figure ES· l "the study also analyzed~~ 

" "two cooler assemblies on each sideN is a little confusin.g. Co~f!cer n to 
716 RES OS.21.13 ES SrianW. 

"surrounded by 8 cooler assemblies" or more vaguely compar 4 to ma 
KathyG. addressed CloS<!d OD Concurrence 

thi.s clearer 

2 paragraphs before figure ES•2: consider ~ thepM/can be 

717 RES OS.21.13 ES Srianw. 
kept cool" to .. mitigation measures can be successful -e ~g spent fuel in the 

KothyG. addressed CloS<!d OD Concurrence 
pool coolN to be clear that mitigation measures are at ' e talking about 
here.N 

Figure ES-2, 2nd row: NRC order EA-l ~ ipg to do with power. Also 
718 RES OS.21.13 ES SrianW. the 84% is likely too low sin~~ equl~ent fragility. Consider KathyG. ctddressed Closed OD Concurrence H 

removing text about the orde be entire chevron of the figure. 

719 RES 05.21.13 ES BrianW. Figure ES-2: frequencies sholl(c:illf ll be .. per year" rather than just a number. KathyG. Done as the reviewer suggested. Closed OD Concurrence 

720 RES 05.21.13 ES BrianW. Paragraph after E~~wwell, Gary has a suggested rewrite. KathyG. Accepted. used Gary's. Closed OD Concurrence 

721 RES 05.21.13 ES 8rianw. 
2nd paragraph ~~t sentence: Sentence isn't dear, consider changing 
"estimates" to" t e ates" 

KathyG. addressed CloS<!d OD Concurrence 

2nd p~fter ES·2~ be temporarily restricted': It's not dear what 

722 RES 05.21.13 ES BrianW. Nre~ me~ns in th is context. Coordinate with AJ on whether or not this KothyG. addressed Closed OD Concurrence 
wor . _ pr:) nate. 

Brian ' 

e aph'i,~,r ES·2: delete •potential' in "potential health risks.' By 
723 RES 05.21.13 ES risks are potential consequences so risks are always actual, not KathyG. addressed Closed OD Concurrence 

. 

~ 
~,-~ before figure ES-3: after NAlthough this analysis does not examine all 

724 RES 05.21.13 ES C 
in~tm:mg events" consider adding N(i.e .• reactor accidents, spent fuel pool 

KothyG. addressed Closed OD Concurrence 

/' .'I, --

l .ccidents from other initiating events)" and add "sitewide" before Nprobabilistic 
risk assessment" . 

~w . Paragraph before figure ES-3: in "PRA has inherent limitations" change NinherentN 
725 RES 05.21.13 ES 

to Npractical." 
KathyG. addres5'!d CloS<!d OD Concurrence 
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Priority 
Chapter lead Phase - .,_ ? Safety goal comparison: The safety goal comparison is being used to make the ~"' Oosedwith 

726 RES 05.21.13 ES 8rianW. point that SFP risks are way below the safety goal. This i.s ok., but it needs to be KothyG. addresst!d. Like what SOARCA and Fukushima didn't show this 
Ques. 

OD Concurrence H 
clear that other site risks will be much higher and may challen.ge the safety goal. 

Figure ES-3 should be removed. A short d iscussion comparing to the safety goal is 

addressed. Health effects are regulatory framework nothing similar t~ ~ 
tolerable, if presented appropriately, but the figure inappropriately highl(ghts the 

727 RES 05.21.13 ES 8rianW. Ngood news" o f the study while there is no similar figure with the "bad news." To KathyG. Closed OD Concurrence H 
be balanced, a similar figure showing the possible extent of land contamination 

land contamination and Comm doesn't want any ~ 

would be required. 

728 RES 05.21.13 GC?necal 
Gary Series of comments beyond ES, Foreward, Abstract and 11.2. Please see 

Brianw. V I Closed OD Concurrence 
OeMoss "RES_GaryOeMoss Comments 052113.doc" tor complete list of comments Addressed changes not in ES, foceword, and absttact. .. 

'"=-·~ ...... - .. '"" ··~= modified to use aoss-referencing. Appendix Ore e ces top es in 

729 RES 05.21.13 0 Stlanw. 
General comment: Now that this has been added into the main SFPS document, 

Fred S. 
the main report were changed to section Q u c -

Closed OD Concurrence 
all of the references to other sections need to be fixed. referencing. SFPS, p. 67 was converted SFP e;t ppeared in 

§0.3.2.3.91 and SFPS, p. 7 was aianged t secti 1.3 lappeared in 

§0.3.4.6). (Same as comment 4~7C:::. 

General comment: Analysjs doesn' t seem to give credit for mitigation. This is 

Incorporated as discusse~ ¥ ~ ment #634. 730 RES 05.21.13 0 8rianW. acceptable given the uncertainties and the "'maximum benefitN goal o f the FredS. Closed OD Concurrence H 
anaJysjs, but this should clearly be stated somewhece. 

General comment: rather than having a low estimate that m1nimiies costs and 

-:~~-"''"' benefits (and vice versa for the high estimate) consider having 3 estimates .. One 

731 RES 05.21.13 0 8rianW. that maximized the cos-t benefit by using a low estimate for the cost and high FredS. Closed OD Concurrence 
estimate for the benefits, another that does the opposite, and a best estimate. 

This wm provide., better bound for the resvlts, 

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 

Fred~ 732 RES 05.21.13 0 8rianw. analysls should discuss, oc at least acknowledge, possible other (non-analyzed) Closed OD Concurrence H 
alternatives more prominently. These could include the movement of less fvel to V achieve a medium deos.ity pool, alternative loading patterns (e.g. l>c8) etc. • 

Section 0.1.2 last paragraph 1st sentence: • r h is backfitting analysis caltulas 

~~ 
, 

733 RES 05.21.13 0 Srianw. maximum potential benefit. .. "' Ok but if we're calCtJlating the Nmaxim~~ enefi No change required. Closed OD Concurrence 

than assumptions need to be clearly bounding. • 

Section 0.2.1: Compliance with Orders EA·12-0Sl and ~ :~ 

" Agree. The impact of Orders EA·12·049 and EA-12·051 on further 
734 RES 05.21.13 0 StlanW. 

past studies. including $FPS. Since the reg analysis is using nu ers t pa 
Fred S. mitigating risk from spent fuel pool events is addressed qualitatively io Closed OD Concurrence 

studies, it's not clear how it could be giving credit for these orde stat~
1
the 

section 0 .3.4.10.3. 
text. 

Section 0.2.2 last paragraph: paragraph r~~g costs and risks No change required. Other costs include cost for labor, repacking casks 

735 RES 05.21.13 0 8tlanW. that ace not induded. The analysis doesn't include ca , but does include Fred S. to be compllant with federal storage facility, storage of additional casks Closed OD Concurrence 

cask costs so it's not clear what Ncosts" this "'gr is re~ng to. in federal storage facility, etc. 

736 RES OS.21.13 0 8rianW. 
Section 0.3.2.2.1: section considers r~e ~ ~es, not Nrisk."' The title 

FredS. 
Agree. Changed section title to Spent Fuel Pool Initiator Release 

Closed OD Concurrence 
should be changed to reflect this. Frequency 

*OO" o.u.,.~ ,-,.,~,., ,., '"" 
frequency of release, Fi is th ni · ing e t fr quency- foe different lnitiatots i, 

737 RES 05.21.13 0 8rianW. and Crelease,I js the c iti probabil' o f release given event i. The variables FredS. Incorporated as resolved for comment #616 Closed OD Concurrence 
usC?d make it look Ii "ri = f ueni conseque,nceN e,quation which it is not. 

Consider using di en ble.s to avoid confusion 

' 
~ --
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43. Table 2: This table contains many unstated assumptions which should be 
stated more e)(plicitly 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 
fragili ty conditional probability to obtain a new uncovery frequency. This is 

double counting. The conditional probability of release for these scenal'ios should 

738 RES 05.21.13 0 SrianW. 
just be the coolability window. 60/700 • 8.57%. 

FredS. Incorporated as discussed in resolution to comment #617. Closed 00 Concurrence H 
• An uMtated assumption is that the phenomenology of bin 4 seismic events is 
the same as for bin 3 events. This is questionable given that the fuel geometry 
may not be preserved and the refueling bultd,ng may fail affecting the coolability 
window the fuel and the release magnitudes. If we truly want a "maximum 
benefit" calculation, consldel' changing the coolability window to 1 for this 
scenario. This would conservativety assume a condrtional release probability of 1 
for this initiating event. 
• The mitigated Nconditional probability" column for the bin 4 event doesn' t seem 
to be using the same assumptions. 

section 0.3.2.2. 7 last paragraph: only the high estimate ~se assumes that 

739 RES 05.21.13 0 8rianW. 
replacement power needs to be purchased for both units? Is it reasonable to 

Closed OD Concurrence 
assume that workers ~n continue to operate the other unit given such a large 
release? 

740 RES 05.21.13 0 SrianW. 
Section 0.3.2.2.8, 2nd paragraph, last sentence: instead of .. average" dose, do you 

Closed OD Concurrence 
mean .. collective" dose? 

741 RES 05.21.13 0 SrianW. 
Section 0.3.2.2,.8, 3rd paragraph, 1st sentenc.e: implies that unit 2 spent fuel rods 

Closed 00 Concurrence 
were exposed, should clarify this Is teferrlng to the reactor? not the SFP. 

742 RES 05.21.13 0 8rianW. Closed OD Concurrence 

743 RES 05.21.13 0 8rianW. 
Table 11: consider changing "spent fuel pool inventoryN to "current 

Closed OD Concurrence 
pool inventory." 

reports, it's unclear that the upfront costs per cask will· 
with an lncreast!d number of casks loaded. Some of 

744 RES 05.21.13 0 Srianw. FredS. No change required. Closed OD Concurrence 

already realized and won't continue on a 

745 RES 05.21.13 0 BrianW. 
presumably to ke' ow ,, en the reactor is being decommissioned 

Fred S. Agtee. Table 19 was tevised. Closed 00 Concurrence H 
and there is a full ad. Since this is the last offload, and the ca.sks would 
likely be loaded afte fuel in the pool is air coolable, 1here would be little 

orf loading of these extra casks (no benefit would be 

746 RES 05.21.13 0 Fr•d S. 
No change required. Undiscovnted cost:. and benefits are provided as a 

Closed 00 Concurrence 
sensitivity study. 

747 RES 05.21.13 0 FredS. 
No change required. These alternative replacement energy costs are 

Closed 00 Concurrence 
applled on a pet unit basis asa sensitivity study. 
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Section 0.3.3.3: Maybe I don't understand an assumption here, but by my 

~;ff 
~ 

calculation, SS7.3million for a year of power comes out to about 0.6 cents/kwh if 

748 RES 05.21.13 0 8rianW. 
assuming 2 units or 1.2 cents/kwh if assuming 1 unit. Aren't generation costs 

Fred S. No change required. See response to comment #747. Closed OD Concurrence 
(even excluding transmissions and d istribution 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. 

Section 0.3.3.4: "For some of the high-den shy storage cases, th is results in public 'l 0 749 RES 05.21.13 0 6.fianW. 
health consequences that extend beyond the postulated accident site.,. This is not 

FredS. 
Agree. Incorporated as d iscussed in resolution to com men~ ? Closed 00 Concurrence 

just for the high density cases, delete "for some o f the h igh-density ca.sesN and #625. 
change "accident site'' to "SO miles." 

' Section 0.3.3.4: Delete "'The <1ccuracy of the model decreases with di.st<1nee !X. .... 
because of the atmospheric effects that would break up the plume.'' The accuracy -~m~.«=-'"'-r>f,--750 RES 05.21.13 0 8tianW. 
of the model does decrease with d istance but not for this reason. Further, the 

Fred S. A.gcee. CloS<!d OD Concurrence 
sentence makes it sound like the plume w ill go away because of these 

atmospheric ef fects, which is m isleading. The radiation has already been released 
and has to go somewhere. 

Section 0.3.3.4: "Toconservativelycapture ... N delete "conservative." MACCS2 is a 

Agree. lncorporoted ••:u~~ment #62S. 751 RES 05.21.13 0 8rianW. best-estimate code that has benchmarked favorably to other types of o ffsite FredS. Closed 00 Concurrence H 
consequenoe codes. 

Section 0.3.4.1: It looks like it's being assumed that the public heatth benefits are 

No change requir .~~ t~ culated over the operating realiied as soon as expedited loading begins, rather than when it is complete. 
752 RES 05.21.13 0 BrianW. 

Since we1re doing a *maximum" benefit calculation, this is f ine, but should be 
Fred S. 

me of the ref~ ~ i dis nted back to the present. 
Closed 00 Concurrence 

stated explicitly. 

~--~,.,,., ... "'"" n radiation exposure to the public due to 

753 RES 05.21.13 0 8rianW. Section 0.3.4.1: It's unclear where the averted dose numbers come from, FredS. s or accident consequences associated Closed OD Concurrence 

' 
e expected changes In radiaHon exposure 

adius from the plant site 

Tables 20. 21, 22 and 23: For symmetry, consider changing the columns to match 4; 

~ ':1~nge required. 754 RES OS.2'1.13 0 Brianw. that of table 30. Averted dose may need to be in a new row to fit all of the....,.._ Closed OD Concurrence 

information. 

755 RES 05.21.13 0 BrlonW. 
Section 0.3.4.1, 2nd paragraph: It's a little hard to follow which estima:~ 

['ind s" No change required. There is an ex.isting reference in the 0 .3.4.1 text 
Clos,,d OD Concurrence 

which PAG. Consider adding a reference to Table 10 for tlarity. A. to section 0.3.2.2.9 which contains the table mentioned. 

_,,u,.,,,"""""'"'""_,.,~i~ " 756 RES 05.21.13 0 BrianW. 
that the accident would lead toan unconttolled radlological re se. t's 

Fred S. Incorporated. Deleted Section 0.3.4.4, 2nd paragraph, last sentence Closed OD Concurrence 
not dear what this sentence is referring to since the regul " a is is • g 
the numbers from the SFPS which d id not assume thi 

*OOoo.m•fa•-~•'~ '°""~'"" 
I can only assume they're using the Penns I PA assu in the SFPS. No change required. Offslte property damage is estlmated based on 

757 RES 05.21.13 0 8rianW. Societal dose and amount o f land inter 10n a · versely proportional to each FredS. the PA PAG used in the main report. Resolution is provided in response Closed OD Concurrence 

othec depending on the: PAG used. 0 te pc n,-~ and societal dose should to comment #639. 

be matched for each estimate~ e PAG used. 

758 RES 05.21.13 0 SrianW. 
Paragraph below Table 25: t ~ 
says they are ... <SO mile~ 

te/ " o v'a©es in the ">SO miles* row but FredS. Resolution provided in response to comment #633. Closed OD Concurrence 

Sec1ion 0.3.4.S. ~l"~~:••r if these costs are included. The No change required. The celease frequency is dlffetent between the 
759 RES 05.21.13 0 BrianW. frequency of rele does han e- etween t he two alternatives so it doesn't Fred S. Closed OD Concurrence 

seem like they sho 
two alternatives as shown in Table 2. 

760 RES 05.21.13 0 8tlanW. Sectioni/4.10.~ nce: change "cash" movement to Ncask" movement. Fred S. Agcee. Changed cash to cast<. CloS<!d OD Concurrence 

~~ 3rd sentence states OCP2 did not have a release when using a 
761 RES 05.21.13 0 8rianW. his is incorrect, there was a release in OCP2 (but not OCP3 as FredS. Resolution provided in response to comment #465. Closed 00 Concurrence H 

A tates). 

,\ ~i:.l, 3rd paragraph: •Furthermore, for the Spent Fuel Pool Study 
762 RES os.21.13 0 e pent fuel pool accident ... " consider c·hanging to *Furthermore, for the Fred S. Incorporated s.uggested text changes. Closed OD Concurrence 

seiEJlj vent anatyied for the Spent Fuel Pool Study ... " 

("; - Alli.. Section 0 .4.3, last sentence: though the property cost was the largest contributor 
Revised the last sentence as follows to eliminate dominated: The 

763 RES 05.21.13 
0 " ,~ ~o the benefits, they weren't "dominatedN by it. Consider adding "and public Fred S. 

offsite property cost offset is the largest contributer to the benefits, of 
Closed OD Concurrence 

/ health" 
which the majority of these cost offsets occur during the long-term 
phase. 
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No change required. The RA Handbook specifies that the estimation of 
Section 0.4.4: The text doesn't make it clear why our guidance suggests only accident-related health effects should be estimated over a SO·mile 

764 RES OS.21.13 0 8rianw. 
considering a SO mile distance from the plant site. Given the large difference in 

Fred S. 
radius from the plant site (RA Guidelines sect ion 4.3.lt. Other distances 

Closed OD Concurrence 
results, if it ends up being cost beneficial for 500 miles, but not 50 miles, it will be can be considered in sensitivity analyses or special cases which was 
hard to justify using the SO miles results. done in Appendix D. Note that consequence analysis for radii up to 

1,000 miles was performed in NUREG/CR-6349. 

765 RES 05.21.13 0 8tlanW. Section O.S.1.2.1, 2nd paragraph, 1st sentence: change .. sensitivity" to "sensitive" Fred S. Agree. Word changed to sensitive. Closed OD Concurrence 

Section O . .S.2: COF and l ERF surrogates were developed for reactors and should 
not be compared to SFP releases. This is a very apples to oranges compari.son. 

766 RES OS.21.13 0 Srianw. The language in the first few paragraphs of the s.ection seems strained in attempt FredS. Closed OD Concurrence H 
to make this comparison and some of t he assumptions aren't consistent with t he 
rest of the cost-benefit analysis (e.g. assuming the spent fuel pool housing fails). 

Section O.S.2., 3rd paragraph: ..... release does not have the potential for causing 
767 RES 05.21.13 0 8rianW. any offs.ite early fatalities ... " Actually the release can produce early fatalities, but Closed OD Concurrence 

does not because of our protective action assumptions. 

Section 0.5.2, last sentence: "Therefore, the Regulatory Baseline is justified." Will 

768 RES os.21.n 0 8rianW. 
a statement this strong tie our hands later if w<! find another alternative to be cost 

Fred S. 
for the 

Closed OD Concurrence 
justified? Also need to re~evaluate the veracity of this statement once other 
comments art? addressed and numbers may change. 

Section O . .S.3: rather than saying low density loading is: not justified, we $hovld be 
769 RES 05.21.13 0 8rianW. very clear about what we analyzed and say that .. expedited transfer of all spent Closed OD Concurrence H 

fvel cooled for more than S years out of the pool" 

770 RES 05.21.13 0 8rlanW. 
Section 0.5.3, last sentence: this i$ worded as a very general statement from a for the 

Closed OD Concurrence H 
specific analysjs. 

This studv aimed to estimate how reducing the amount of spent fuel in the pool 
by more rap,dly movmg oider, colder spent tuel to drv storage could affect 

771 RES 05.21.13 ES 
Garv accident consequences at a reference plant. The ref Prenct- plant 1s a GET 

Closed OD Concurrence 
OeMoss BWR with a Mark I containment 

Peach Bottom is not a reterence plant 

772 RES 05.21.13 ES 
Garv show the~ frequ<!ncy of a radiological release 

Oosedwith 
OD Concurrence 

OeMoss Ques. 

In addition, the cost benefit analysis included with 

773 RES 05.21.13 ES 
Gary rnquuing low-density spent fuel pool storage for the 

KathyG. addressed 
Oosedwlth 

OD Concurrence 
OeMoss Ques. 

Need to check this 

figure ES·2 

774 RES 05.21.13 ES 
Gary Event 

KothyG. Done as the reviewer suggested. See also response to comment 719. Closed OD Concurrence 
OeMoss 



Compiled Com ments on Frozen Sf PSS Docum ents 

(Comments in black, helpful info in blue) 

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

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 radioactive material 

compared to past studies. Despite the fairly large releases for certain predicted 
accident progressions, GeAseqweAse consequence analysis of all scenarios 
indicated zero ear1y fatalit ies from acute radiation effects. Despite the fairly large 
rele?ases for certain predicted accidem prog, cssions, spent fuel contains 

predominantfy tonger-lived radioactive materiats-rk-i+-moH!I which makes it 

775 RES 05,21.13 ES 
Gary difficult compared to operating reactor releases for these radioactive materials to 

KathyG. addressed 
aosedwlth 

OD Concurrence 
OeMoss lead to radiation doses hig:h enough to result in early fatalit ie.s. Our analysis Ques. 

indicates that iU any releases were ~ 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 scenarios had a probability between about two in a trillion and 

five in a hundred billion per year of a latent fatal cancer in an indMdual 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 

Although this analysis does not e)(amine all initiating events (i.e., reactor 

Gory 
accidents, spent fuel pool accidents from other mitiatins events) typically 

776 RES 05.21.13 ES considered in a sitewidc probabilistic risk assessment (PRAt it does examine an Closed OD Concurrence 
OeMoss 

important initiating event. In fact, any analytical technique, inciuding PRA has 
~ practical limitations of scope and method. 

Recommend including scientif ic notation for frequency numbers. Though the 
"one in ten million per year" appears to be more "plain language", 1E·07 per year 

777 RES 05,23,13 General 
Kevin is more readily understood by anyone with a passing familiarity o f PRA resul 

Rm-Comm. OD Concurrence 
Coyne "one in ten million per year (1E·07/year}" would bridge both worlds. 

Brian: I believe this comment is directed at the front matter o f the r 

will be addressed as time allows. 

778 RES 05.23.13 General 
Kevin 

BrianW. Closed OD Concurrence 
Coyne 

study will inform either the issue or the resolution. c:hanged to "inform the evaluation" 

In general, great care should be exercised when using 

779 RES 05.23.13 General 
Kevin 

KathyG. Review Comm. OD Concurrence H 
Coyne 

- e.g., more severe than what? More 

what? will be addressed as t ime allows. 
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780 RES OS,23.13 

Affected 
Chapter 

Foreword 

781 RES 05.23.13 f oreword 

782 RES 05.23.13 Foreword 

783 RES 05.23.13 Foreword 

Name 

Kevin 
Coyne 

Comment 

First paragraph · the first sentence overstates t he licensing basis for US nuclear 
plants. GDC 2 (which is not applicable to all plants), does not require plants to be 
"designed to withstand the most extreme recorded natural d isast ers for their 
location with an additional margin of safety". Instead, GOC 2 refers to 
Nappropriate consideration'' and reflecting the Nimportance of the safety 
functions to be performed." Furthermore, in light of G1·199 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 ext ernal hazards (e.g., by reevaluating 
the ha2ard to assure adequate pr'otec:tlon) vs. the context for this report. La.stly, 
we only require that we have reasonable assurance t hat ~ants meet regulatory 
requirements. design errors (whic::h happen periodically) c:an result m plants not 
meeting these requirements. For example, plant issues such as Oconee show that 
the NftC's " traditional• approach has not always resulted plant's being able to 
withstand design basis external hazards. Given our recent regulatory initiatives in 
handing eKternal events, the first sentence in the forward will llkety undermine 
the public's confidence in the NRC providing a balanced view of the NRC decision­
making process. It 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 ... N 

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, 

Kevin codes such as MACCS rnly on relatively simple plume models with some significant 
Coyne limitations and would not be characterized as "advanced., by most e>1perts. The 

main idea behind the statement can be readily made simply by highlighting that 
we are using the best tooJs we have available (but we should also acknowledge 
that today's tools will hardly seem advanced 2S or SO years from now ... ). 

Kevin 
Coyne 

Kevin 
Coyne 

First paragraph - though one reason for studying beyond design basis a 

Fourth paragraph - with reg d to e st tement .. a very severe, highly unlikely" · 
too much' and will erode the NRC's 

Ith regard to the statement "spent fuel pools are likely to 
wi ta severe earthquakes ... " - it needs to be clarified that this study only 

oked '3 single SFP at Peach 8ottom fot a mid•range seismic bin (i.e., b!n 3 of 
4 tucty did not look at the most severe seismic events {bin 4) and can 

784 RES 05.23.13 
tia'Fd y be concluded that the SFP could withstand this event based on the work 

u l..::;~ ~:i'"ld,one to date. It did not look at more severe events and therefore it is not correct 
to say that the pool could withstand "severeN seismic events without further 
qualification as to W'hat is meant. 

SFPPSO,. 

lead 

See Cdterion 2: 

Disposition 

Design bases for protection against natural phenomena. St t 
Kathy G. systems, and components important to safety shall be desig...,no~•, 

withstand the effects .... (3) the importance of the f ty f ctions o e 
performed. 

Kathy G. addressed 

Kathy G. addressed 

Kathy G. addressed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 

H 

H 

H 
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Sixth paragraph - the sentence "'The cost benefit analysis does not support 

~~ 
:, 

Kevin 
moving spent fuel out o f the pool studies in this report" should be revised to add 

785 RES 05.23.13 foreword 
Coyne 

Nin an accelerated manner" {or an equivalent statement) to the end. Clearly the KothyG. addre$$ed Closed OD Concurrence 
cost benefit analysis did not investigate storage of fuel i n the pool forever; only 

the question of ae,c;.elerated discharge from the pool. 

Kevin 
Add .. specific" when referring to the .. ,eference plant" (i.e ., "'specific reference 

C /=)-786 RES 05.23.13 Abstract 
Coyne 

plant") so this is not m isconstrued by the public to indicate that we used a more KathyG. addressed Closed OD Concurrence H 
generalizable case. --Revise the statement "'The study will inform the question of moving spent fuel C/: 

......., 
Kevin 

from spent fuel pools" - the study will not inform the question, it will hopefully I 
787 RES 05.23.13 Abstract 

Coyne 
inform the resolution of the is.sue. The question is quite well formulated as it is KothyG. addressed Closed OD Concurrence 
currently stated; it is the answer to the question that the study an empts to ~ :--inform. 

Page ii, First paragraph - we are not t.alking about "more rapid ly moving fuel" 

~<E' 788 RES 05.23.13 ES 
Kevin (which carries a certain hint of recklessness to it since it implies using a really fast 

KothyG. addressed Closed OD Concurrence 
Coyne SFP crane); we are talking about .accelerating the transfer o f fuel from the spent 

fuel pool to dry cask stora.ge 

Page ii, First paragr.,ph - it is unciear what "reference plantN means - revise to 

~ 
either add Nspec:ific reference plant" or otherwise ensure that the public would 

789 RES 05.23.13 ES 
Kevin not m isinterpret this statement to mean thM we d id anything other than picking KothyG. addressed Closed OD Concurrence H 
Coyne 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). 

Page ii, Second paragraph - w ith regard to "The analyses show the likelihood ... 

~ "-'"""~~.-~~ .. Kevin 
after the severe earthquake ... " . Revise to read Hafter the severe earthquake 

790 RES 05.23.13 ES 
Coyne 

analysed for this study'', The overall risk would increase if we also analysed the KathyG. Closed OD Concurrence H 
more severe bin 4 seis.mic events (which were not included in the scope of the 

study .. 
Page ii, Third paragraph -delete *modern, scientific: validated .. , t'm not sure 

~ 
,-

what NmodernN ,efers to, since a study done SO years ago also would have used ~ 

·moo= m,0<0,·. '"°"" '""'-"'" .... "m•o< ~ "'"'=· · ~ ! resse.d. Modern: state of the art 
Kevin 

all of the metho<ls used in this study hove not been "scientifically vaHd•,$ In 
791 RES 05.23.13 es 

Coyne """'"· .................. ,-......... ~ ' Note: "experimental data and peer reviews to substantiate the study Closed OD Concurrence H 
Judgment and even the techniques used for the MELCOR analysis ha ot methods"' we do for MELCOR and benchmarks for MACCS 

fully "scientifically validated". Certainly our best effort at doing the stu 5: 
scientifically validated implies that we have experimental datr.a<id p r re s 

to substantiate the study methods· which we most c:erta·. ly o ave, 

'"' "· ~"""""'"' ,..,,,a ~ m, "( ' ""' 
792 RES 05.23.13 es Kevin add "'s.ince they have not been implemented at the sp c ite studiedN. As. is, 

KathyG. addressed Closed OD Concurrence H 
Coyne the statement carries the implication that m ods c: be implemented 

now (we just choose not to consider th , wh is not the case 

Page iii, Figure ES·l suggest adding ~ ~ clarify that the low density 
case hos a lower total lnven~ n d to the high density (so In cases 
where low and high density Cs r a.s re parable, the low density case 

793 RES 05.23.13 ES 
Kevin actually hos substo~les · s of J ing released. The footnote would KathyG. Done as the reviewer suggested. Closed OD Concurrence 
Coyne also be a good plo~ operating cycle• since this term ;s 

used in a diffcren J . nn an is.typ cally used in industty (i.e., normally, early 

in c:yde means ea~ wer operation run, white in th is study, it means early 

ofter shutd..2,wn. 

Page t ~ ragropl!ijirst bullet - suggest adding ·tor the seismic event 

794 RES 05.23.13 ES 
Kevin studied e first sentence since the results of the study are not generically 

KathyG. addressed Closed OD Concurrence H 
Coyne opp'lrc. to~ismic events, only the one that was studies (and a bin 4 seismic 

~ ~~ ay not e the same results). 

~ 
l,(g'e ;;t;ond Paragraph, second bullet - with regard to the statement ·secause If makeup greater than leak, even recently d ischarged fuel can be kept Oosedwlth 

795 RES 05.23.13 ES spent ft can be effect ively cooled by water, steam. or air .. :" clarify that this only KathyG. OD Concurrence H 
~aher decay heat has decreased (and not immediately after s.hutdown). 

cool Ques. 

7'~ 
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ES 

ES 

ES 

Name 

Kevin 
Coyne 

Kevin 
Coyne 

Kevin 
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Kevin 
Coyne 

Kevin 
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Kevin 
Coyne 

Compiled Comments on Frozen Sf PSS Documents 
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Comment 
SFPPSO,. 

Disposition 
lead 

Page iv, third paragraph, with regard to the diseussion that "damage would 
remove structures that could re tain radioact ive ... " . "Reta in" is a strong word in 

this context given that an intact fuel building would tertainly leak and release KothyG. plain english 
some amount of radioactively. "Confine" is the word normally used in thi:s 

instance. 

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 oool .. '' ), This is an egregiously m isleading statemen t 
given that our best estimate is that both reactors would likely suffer a core 

Kathy G. Those were the HRA assumptions 
damage accident given the earthquake analysed. Additionally, there is not 
sufficient 8.5.b equipment on site to handle more than a single reactor or spent 

fuel pool and is not assured that the 8.S.b equipment would even survive the 
earthquake since it is not designed to handle this type of event. 

Page v, Figure es .. 2 - Remove the Nche\fronN tor stat ion blackout probability. This 

probability value is speculat ive and was not examined during the study. The main 
reason for bringing this information in to the repot t was to substantiate the 

assumption of loss of normal SFP makeup and cooling, not claim credrt for 
continuity of AC/DC powe, after this substantial seismic event. To dalm credit for 

this value would require a systematic review o f the electrical d istribut ion system 
and SfP makeup/cooling systems (In addition to station dosed cooling water ), KothyG. 
including detailed models o f build ing structural response and componen t 
fragilit ies. none of which were done for th is study. Furthermore, there is no 

reason to believe that SFP level instrumentation (EA 12-051) would have any 

Impact on AC/OC power, and the other order cited (EA·12-049) would not have an 
impact on th is value {though may increase the likelihood of certain recovery 
actions - though this was well beyond the scope of this study). 

Page v, Second full paragraph {beginning "'The consequences to the public. .. " ), 
Revise the sentence that begins .. ,f any releases were anticipated to occur, the 

public wo-uld be evacuated or otherwise protected ... ". This is a very stron 
statement (particularly when we use phrases like Nif any r eleases .. :'') an 

ult imately, it is a decision that is outside the NRC's control. Revise to~ ad 
releases were anticipated to occur, it is assumed that the public woul 

evacuated or o therwise protected ... ", 

Kathy G. tr equency·weighted. Standard regulatory reporting. 

and (2) why are we truncating at 10 miles when the p 
peak well beyond this d istance? 

Kathy G. lim itations of comparisson are discussed 

t the recommendation of ORA), we were talking 

hat accounted for a large part o f the public risk - in this case we 

eneral mment: Throog.hout this study you alternate between metric and BE This will done as appropriate when the document is ready for NU REG 
u it esn't NRC policy require both to be listed? At the very least, If you're only Hosseln format In October 2013. 

gotng to use one o f the two, you should select one and be consistent throughout E. 

GenerJI Comment: There are a number of places wher e the document says 

NError ! Reference source not found.N This needs to be f ixed before publication. 
BrianW. 

These have been fixed. 

Ques. 

Oosedwlth 

Ques. 

Clos,,d 

Closed 

aosedwith 

Ques. 

Oosedwlth 
Ques. 

Closed 

Closed 

Review/Concurrence 
Priority 

Phase 

OD Concurrence H 

OD Concurrence H 

OD Concurrence H 

OD Concurrence H 

OD Concurrence H 

OD Concurrence H 

OD Concurrence 

OD Concurrence 
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~ 
~ Although the spent fuel pools and the used fuel assemblies stored In the pools ... 

804 OGC 05.23.13 foreword 
Tison 

KathyG. Closed OD Concurrence 
Campbell The SECY paper uses the term .. spent fuel" throughout. Do we intend to use both 

yes 

.. spent fuel" and "used fuel" in th is document? -The hot fuel is distributed throughout the pool and is surrounded by o lder, cooler 
Corrected as suggested by the reviewer C ~ t-805 OGC OS.23.13 Foreword 

Tison used fuel as well as water. After used fuel has cooled in the spent fuel pool for 
KathyG. Closed OD Concur rence 

Campbe ll ~ef more than five years, it can be moved to dry storage casks for longer term 
Now reads: the spent fuel pool for mote than five years ~ storage. -The cost·benefit analysis was done by staff in the Office of Nuclear Reactor ···~~-..... ~ .. -, ... _ ~ I Tison 

Regulation. The c;ost benefit analysis does not St.JpPQrt moving spent fuel out o f 

806 OGC OS.23.13 Foreword 
Campbell 

the pool studied in this report. KathyG. Closed OD Concurrence 

Might want to clarify here which spent fuel pool you studied. 

807 OGC OS.23.13 Foreword 
Tison The NRC continues to believe, based on th is study and previous studies, that spent 

KathyG. ?? « / nv Closed OD Concur rence 
Campbell fuel pools appropriately protect public health and safety. 

Co-nsequence Study of a 8eyond·Oes1gn·Basis Earthquake Affectmg the Spent Fuel 

-·-'"·~#l:-' Pool for a U.S. Mark I Boiling Water Reactor ("the study") s.wG¥-

808 OGC 05.23.13 ES 
Tison 

There are a lot of unclear referents below (" the study," .. this study," etc.} If you KathyG. Closed OD Concurrence 
Campbell 

define this here it address.es your problems below. I think it reads better to avoid 
the problem altogether (see suggestions below), but if you make this change her e, 

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, co-ldPr spent fuel to dry storage c;ould affect 

Tison 
accident consequences at a reference plant. 

809 OGC 05.23.13 ES KathyG. Closed 00 Concurrence 
Campbell 

Are yout talking about the current study? Or NUREG· 1738? If this sentence 

' references NUREG-1738. then it's f ine. If the sentences is talking about this pi per, 
then it needs to be revised. 

R' 
T 

Tison scenario twice- - assuming '."° 
l ressed 810 OGC 05.23.13 ES 

Campbell 
Closed OD Concu rrence 

Added the correct character here (sometimes Word doesn't insert it~ y) 

···--'••~ '""'"'"'""'"''~~ " Tison 
times stronger than that used in the plant design and predict liner fa· 

811 OGC 05.23.13 iv 
Campbell 

likehhood of al:>out two in a million per year KathyG. No, we iire talking about the pr esent study. Change tense to considers. Closed OD Concurrence 

Are yov talking about NUREG·l 738? ...... ~, ... -.. ~-~ ··~-
812 05.23.13 

Tison 
condudlng that pool leak~ are somewhat less likely tor riidiOiictive material 

OD Concu rrence OGC iv 
Campbell 

to the environment than m previous stud' . Kathy G. ok Closed 

Here the tense removes confusion, so K y. 

~n this study, the NR ~d~ r damage 1s the only way to cause 

Tison o r adiological release in lesse~ ~ ' 
813 OGC 05.23.13 iv 

Campbell 
You could soy som;:!;,i«'like · n tJ tance the tense of the introductory 

KathyG. ok Closed OD Concu rrence 

clause removes t t),1 ; nfus~ • ., --

·~ 814 OGC 05.23.13 iv 
Tison 

Okay, 1' ot goin o ma this comment anymore. I th ink you're fine if you KathyG. ok Closed OD Concurrence 
Campbell 

defi . tu as suggested above or if you make changes like this throughout 
the ocum 

Tiso' 
1:3.ely ~ t an earth -quake induced loner failure 

815 OGC 05.23.13 iv 
Camp I 

Kathy G. Corrected as suggested by the reviewer. Closed OD Concur rence 

q ;a is one word, right? 

~ 
~vere earthquake analyz~d, success.fol measures reduced the time when 

816 OGC OS.23.13 V ("; 
susceptfbte to a tire by a factor of about ~20 

KathyG. Cor rected as svggested by the reviewer Closed OD Concurrence 

" v - ~ 
NRC style guide. 

/ ' 
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... preventing staff from deploying 10 CFR S0.S4(hh)(2) m itigation measures 

~~ 
:, 

817 OGC 05.23.13 V 
Tison 

KothyG. addresst!d CloS<!d OD Concurrence 
Campbell 

Licensee staff? 

The study estimated Tthe consequeoces to the public of a low 1Jkelihood spent 

~ w 818 OGC 05.23.13 
Tison fuel pool accident release ere estimated 1A the stwdy. 

KathyG. Com~cted as suggesd by the reviewer Clos,,d OD Concurrence V 
Campbell 

Removed passive voice for clarity. -
~~ 

......., 
For low-density loading or with successful deployment of 10 CfR S0.54(hhl(2) 

I 
mitigation measures, protective measures may inciude the temporarv restriction 
of up to a fow hundred square miles te ~e teMpera(lr restncted and GA the 

w,.,,,,~.,. • .,~-•• •~·~'"/:"' 819 OGC OS.23.13 vi 
Tison temporary displacement o f aroundordff..of 100,000 people within 100 m iles of 

KothyG, Closed OD Concurrence 
Campbell the plant to be tE!MJl8rarily Qisplasesl . match 12.1 results. ,,.. 

This sentence Is phrased very sttangely, I've revised to try to make it read a little ~~ ~ better. 

820 OGC 05.23.13 vi 
Tison ~eTo pot this into perspective, the Commission's safety goal for 

KathyG. Corrected as suggested ~hJt ~ Closed OD Concurrence 
Campbell latent 

821 OGC 05.23.13 vii 
Tison 

Low-density loading reduced the size of potential releases, but did not KathyG. addressed ~ -x.., Closed OD Concurrence 
Campbell 

822 OGC 05.23.13 3 
Tison 

They utilize upright fuel assemblies~ roughly 12 feet in length) Don A. Changed as s~tA re% wer. Closed 00 Concurrence 
Campbell 

823 OGC OS.23.13 3 
Tison {which are comprised of numerous fuel rods {typically 80· 100 rods for boiling-

Don A. cyetf)s~ ereviewer. Closed 00 Concurrence 
Campbell water reactor fuel and 200-300 rods for pressuri:i:ed·water reactor fuel).+ 

Each operating cycle typ1calty lasts 18 to 24 months At the end of their "hfe," the 

' ~ -N~O•=-• 
a$sembhes are placed in large pools o f water ~ nearte the reactor fhew--
adJaceAt £:tepeREls en tl::le plaRt des1gAJ that are roughty 12 meters (m) (40 feet 

824 OGC 05.23.13 3 
Tison 

(h)) deep For fac1ht1es hcensed to operate an independent spent fuel storage 4; 

~ 
Closed OD Concurrence 

Campbell 
,nstallatlon (ISFSI), the fuel assemblies are later loaded onto casks and ~'(J ~ the ISFSt as necessary to accommodate future core offtoads. The tasks ar 
drained of water and merted with hehum 

#>... 

825 OGC 05.23.13 3 
Tison ... 1990s to allow for the storage of larger numbers of spent nuclear fue1~ 

~ onA. Changed as sugguested by the reviewer. Closed OD Concurrence 
Campbell assemblies (~ .e ., roughly ... A.. 

Tison Throughout this t ime (iAslwcfAg preteRt da.,'), the U.S. N~J,..,,R~~ vJ removing this text would change the meaning of this paragraph. Text 
826 OGC 05.23.13 3 

Campbell Commission (NRC) has maintained that SFPs provide a~ua e;. pr io 
Don A. 

has not been changed. 
Closed OD Concurrence 

As also described later iA t~is ,ectooA, S.takeholder;~cally challenged 
~the NRC's position that SF Ps provide adequ otection of public 

827 OGC 05.23.13 3 
Tison hNl~h and.safety. - · · . .· · ~ ,.. .7 , 

BrianW. Closed OD Concurrence 
Campbell 

lo wAderstaodi•e t~i, teA<ioATo und~these challenges. it's 
f irst neces.sarv to understand. ~t with two basic facts about spent 

nuclear fuel- : I "'2( , 
Changes are made as suggested by the reviewer 

The list below p~~W,<?iou]Jonsiderations from the p•rspective of 

828 OGC 05.23.13 3 
Tison the pros and cons as ated ed transitioning from~~it~At-Ose-

BrianW. Closed OD Concurrence 
Campbell &f- high•density, g in 1""1.- to ~ low~denslty 

5-tOf'.a,g~Hltking. Changes are made as suggested by the reviewer 

829 OGC 05.23.13 4 
Tison 

Campbell 
Remo:2~ ol~~ the SFP will dee<ease the Inventory o f longer lived 
radion · es, sue s ces i.m·137, present in the SFP • 

Don A. Changed as sugguested by the reviewer. Closed OD Concurrence 

A . ~~ Removal of older fuel w ill result in less radioactive 

830 OGC 05.23.13 4 
Tison 

material ~ in the pool if a radioactive relea.se occurred, \Vhlch Don A. Changed as sugguested by the reviewer. Closed OD Concurrence 
Campb"l ~ a,{xpe~ to reduce potential o ffsite consequences. 

c~ 

~ folder fuel will increase the volume available for cooling water (no te 

831 OGC 05.23.13 4 
mathematically a small effect w ith the o lder fuel coinprising on the 

Don A. Changed as sugguested by the reviewer . Closed OD Concurrence 
percent of the total pool volume-,:e~ because most of the pool 

-
e 

p d bi,, water, not fuel 

~ 
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SFPPSO,. 
Disposition Reviewer C~ ~ f6t. Review/Concurrence 

Priority 
Chapter lead Phase 

• Current licenses for dry cask storage systems limit the ability to transfer fue l 

3 
> 

that has been out of the reactor for len than S years from the SFP to dry storage 
casks tf:lat ~a, tie@R Eiisd1a,eed frem tl=i@ FeaGter fess t~M 5 ,, ears. A rutemaking to 

832 OGC 05.23.13 4 
Tison amend Title 10 of the Code of Federal Regulations (10 CFR) Part 72, ''Lic.ensmg 

Brianw. Closed OD Concurrence 
Campbell Requirements for the Independent Storage of Spent Nuclear Fuel and High·Levet 

Rad1oact.-ve 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 -
_ ................ w ... C~ 

-• Oischarg.ing large amounts of fuel (and thus great ly increasing the amount of 
I fuel contained in the ISFSI) • •eut" ,eqwlre a rnlemakhlft le!Asle, Title lQ et the Cede 

Tison 
~e<,>I-Reg~~O.(;AAJ~ic~.$1"'1•-is./-he,. 

833 OGC 05.23.13 4 IAslepe1~l1eAt Stei:age et ;peAt P.lweleaF ~uel aAd l~ig~ bei,el Radlea,1i,1e 111tas1e, BrianW. Closed OD Concurrence 
Campbell 

-ot10f-llela1e<l.(;<eater-ss-G-Wa;t~~Pll<""•d 
system ~eslgAs te asse""mei:,ate f~et ,tt.:i she,u, ceeliAg t1A=1es}, aA:d would 

increase the number of casks required to store the existing spent fuel inventory 

• Expedited disc.harg,ing of fuel from the SFP to dry storage increases the 

May not increase tile pr~~'.~ ~e loaded anyway. 
834 OGC 05.23.13 4 

Tison frequency of postulated cask drops. which in turn increases the ~ 
Brianw. Closed OD Concurrence 

Campbell probability of ~ damage to the pool or cask that could lead to a radioactive 

release Does increase the frequen \'{hil ; Pe~ i:I transfer is occurring. 

• Earlier movement of fuel into casks that are not cuuently approved tor shipping 

~ -
or long·term siorage may require that fuel to be repackaged later for shipment to 

835 OGC OS.23.13 5 
Tison the eventual long-term repository or interim storage site 

BrianW. 
But more ma d if they have already been loaded 

Closed OD Concurrence 
Campbell into noncon ly tangentially rel1ted to the report 

But isn't this true for existing fuel under current practices. Is this really relevant to an~f ding "these are not explicitly 
the report? ,4 , essed in p 

Issues related to design·basis accidents ilnd risk posed by dry cask storage have ~ ~ Tison received, and continue to receive, attention _ 
Brian ~ 836 OGC 05.23.13 5 

Campbell 

~ 
Closed OD Concurrence 

From whom? The NRC? Industry? Public Interest groups? ~ " from v1rlo1.1s stakeholders" 

~e f,~s~ set ef eeflsidef.ihefls i5 geAeF.alti, f3F8S a$5aeia1ed ,itA e1t~ed,1ed h•el 

~ 
,,., 

Tison 
837 OGC OS.23.13 s 

Campbell 
meuem@At te easks, u~ile tl:le latter coAsidei:atieAs an geAerall', SSAS. ~ Closed OD Concurrence 

agency's position- This is important to describe the purpose of the study. 

One of the objective, of thi> study is to inform the NRC's Fukushima ~ 

~ nw. 838 OGC OS.23.13 5 
Tison learned Tier 3 activity . 

Closed OD Concurrence 
Campbell 

Activities? ' 

Added" on whether regulatory action needs to be taken to require 
expedited transfer of spent fuel• 

Tison . In order TIO determine whether regulatory action,, ~ · · ••"""rea. 
839 OGC 05.23.13 5 the NRC has prepared a regulatory anatysis to evalu this is (see'"')j,-PfNDIX BrianW. Closed OD Concurrence 

Campbell 
D:). changed to "to t,elp inform whether .... • 

Tison analytical tool used by NRC declsloll·~ ~ help 
840 OGC 05.23.13 6 

Campbell determine whether the NRC should imP: ent oposed re&\1lat;ry action 
Brianw. Closed OD Concurrence 

Changes are made as suggested by t he reviewer 

841 OGC 05.23.13 6 
Tison The site characteritation (e.g .. seismic 'r~~ C de~eat, radionuclide 

BrianW. Closed OD Concurrence 
Campbell inventory) ~s based on .-.-un1. ... Changes are made as s.uggested by the reviewer 

Tison 
developed by the U.S. Geol:~~ f GS!>and the post-9/11 >ewrity 

842 OGC OS.23.13 7 
assessments, later in 1e p tee e lie see provided additjonal information 

BrianW. Closed OD Concurrence 
Campbell · gene!ii corroborates the a.ssumptions made 

in t his study I L ....._....- Changes are made as suggested by t he reviewer 

843 OGC 05.23.13 7 
Tison In reality, there ar~ ;ces between the major design types (PWRs versus 

Don A. Changed as sugguested by the reviewer . Closed OD Concurrence 
Campbell BWRs) thatwl>iEl> m each 

Tison Never~s • . ._ ~ - _ .. ' the SFPS m;1kes 
844 OGC 05.23.13 7 

Campbell so {°'os that are not representative 
Brianw. 

Changes are made as suggested by t he reviewer 
Closed OD Concurrence 

84S OGC 05.23.13 8 
Tison l~:~ mergency preparedness, the site is located in a State(~ , 

BrianW. will be add,essed as time allows. Review Comm. OD Concurrence 
Campbell< ) 

4 ~ rm))f assessing the results, the consideration of probabillstk insights uses 
846 OGC OS.23.13 10 ~ inputs l and simple algebraic combination) to quantify different figures BrianW. will be addressed as t ime allows. Review Comm. OD Concurrence 

~ to~~put the results in context. 
-
~~ 
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The mclus,on of probabilistic aspects wrthm the current study allows for 

~~ 
'!' 

Tison 
consideration of some Jspects of likelihood, but will not support definitive 

847 OGC 05.23.13 10 
Campbell 

statements on risk. BrianW. will be addressed as time allows. Revi-Comm. OD Concurrence 

Readers to consider? The NRC to consider? Please clarify. 

848 OGC 05.23.13 10 
Tison 

seismic events between O.S ~and lg BrianW. will be addressed as time allows. « ~~ Review Comm. OD Concurrence 
Campbell 

Using this approach we can draw supportable. but not definitive, conclusio{'IS. 

~ 
,...,, 

849 OGC 05.23.13 10 
Tison about overall consequences and risk 

BrianW. will be addressed as time allows. Review Comm. OD Concurrence 
Campbell I 

NRC? 

850 OGC 05.23.13 10 
Tison (2) events that might preclude operator action to inject water into the pool for an 

BrianW. will be addressed as time allows. ~~ Rm-Comm. OD Concurrence 
Campbell extended period of time(~ i.e.,days) 

851 OGC 05.23.13 10 
Tison 

TIA a~~IU8A te &hes.e, the second criterion also points to the following Bdan W. will be addressed as time allows. r /:V' - - Comm. OD Concurrence 
Campbell 

Tison 
Past studies have reachedhad different conclusions about the relative 

will be addressed as time allo..,,../~....,J 852 OGC 05.23.13 11 contr-ibution to risV and consequences from the various initiating events BrianW, Revl-Comm. OD Concurrence 
Campbell 

considered 

853 OGC 05.23.13 11 
Tison 

Campbell 
Table 1 be4ow summarizes fuel uncovery frequencies from NUREG-1353, BrianW. will be addressed as timl"~ J Review Comm. OD Concurrence 

This range of ground motions represents a good compromise between more likely ~;P-events that would not be expec.ted to lead to any consequences ~ and less 

Tison 
likely events that would lead to greater consequences(~ nsk is the 

854 OGC 05.23.13 11 
Campbell 

product of the likelihood times the consequences). BrianW. Rm-Comm. OD Concurrence 

Your readers might not know this to begin with. t'd suggest defining risk earlier in 

this document. 

• wlll change configurations from 9@iAg an isolated pool to HiAg a pool that's ' ~ hydraulically connected to the reactor vessel {and back again)-these 

~ 
configurations will be re-ferred to as pool-reactor co11figurations to distinguish • 

Tison ··- '"' '""""'-'"" ............... ~ '1 be addressed as time allows. 855 OGC 05.23.13 11 
Campbell 

Rm-Comm. OD Concurrence 
• may have spent fuel temporarily offloaded t~v from the react 

• will have spent fuel permanentty offloaded per~y from the rea · 

.. , ... ~ ............ ~~·"-"~ " 
Tison 

interest for drain down events and spray mitigation) aus he above~ as well 

856 OGC 05.23.13 12 
Campbell 

as radioactive decay; and BrianW. will be addressed as time allows. Rm-Comm. OD Concurrence 

Need to be mo,e specific ~ 

• will experience changes in the total~~y ~ II assemblies (of interest 

Tison for pool hcatup/boihng and makeup m, ~ ---- of the above as well as 
857 OGC 05.23.13 12 radioactive decay ~ Brianw. will be addressed as time allows. Review Comm. 00 Concurrence 

Campbell 

Need to be more specific. ~ 
To faithfully repri~ ~

1

itions. ••• •ewl~ •••~ •• larea~1he Tison 
858 OGC 05.23.13 12 

Campbell 
st udy brea1<s up t per cy le into numerous small periods of time or Don A. Changed as sugguested by the reviewer. Closed OD Concurrence 
operating cycf~ ph s). 

859 OGC 05.23.13 12 
Tison This app,~ hf~ ~:~~ faithful representation of the annualized Don A. Changed as sugguested by the reviewer. Closed OD Concurrence 

Campbell frequel)CY! of s,te con uenc.es 

Tison 
A n~b~ ast studies have been performed to look at various aspects of spent 

860 OGC 05.23.13 13 
Campbell 

fuel and P~ security, and;te,: risk. The major regulatory activities are BrianW. will be add,essed as time allows. Review Comm. OD Concurrence -.. · ,.,,; 

Tiso/, ~ on J'.onal probability of a Zircaloy cladding firo given a complete loss of 

861 OGC 05.23.13 14 rir w-density storage racks is estimated to be at least a factor of five$ less Don A. Changed as sugguested by the reviewer, Closed OD Concurrence 
~b than f..ii 

-,("'I I!.. -("; In 1996, an NRC·sponsored and issued an Idaho NaHonal Laboratories (INL) study 

862 OGC 05.23.13 14 ) 
~ i;;jj 

~ ntitled. "Loss of Spent Fuel Pool Cooling PRA: Model and Results," ~ OonA. Changed as sugguested by the reviewer . Closed OD Concurrence 
(INL, 1996). This study considered a dual unit plant and the following initiators: 
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Tison It is <llse sl:le •AThe INl study also showed that. depending on the design '" v- ~ 863 OGC 05.23.13 14 
Campbell characteristics of a given plant, 

Don A. Changed as sugguested by the reviewer. Closed OD Concurrence 

le trnde,stand the The following conclusions, It's 1mpe~aRt te pe1At eut .are based _vs~ Tison 
864 OGC 05.23.13 1S 

Campbell 
on an assumption that for the second configuration (cold fuel in the SFP) the BrianW. will be addressed as time allows. Rm-Comm. OD Concurrence 
report assumes that a ;::irconium fire would not o«ur 

865 OGC 05.23.13 IS 
Tison 

Several years later, the ~ NRC ,e-visited these Don A. Changed as sugguested by the reviewer. « ~- Clos,,d OD Concurrence 
Campbell 

The NRC conciuded that the fundamental recommendation of the 2003 Ah.iarez 

0 
,.,,,,, 

866 OGC 05.23.13 16 
Tison paper, namely t hat all spent fuel more than 5 years old be placed in dry casks 

Don A. Changed as sugguested by the reviewer. Closed OD Concurrence 
Campbell through an expedited lO·year program costing many billions of dollars, wast&-not I 

justmed. 

Tison 
Academies study, including the finding that the NRC might determine that the ,.v;=' 867 OGC 05.23.13 17 

Campbell 
earlier movement of spent fuel from pools to dry cask storage would be prudent, BrianW. will be addressed as time allows. Review Comm. OD Concurrence 
depending 

The NRC will c.ontinue to evaluate the results of the ongoing ptant·specific 

""~'~'~ v 
assessments and, based upon new Information, would evaluate whether anv 

Tison 
change to its spent fuel storage policy is warranted " The NRC's position on each 

868 OGC 05.23.13 17 
Campbell 

finding or rccommendatton that it disagreed with is contained in the repor t to Brianw. RevlowComm. OD Concurrence 
Congress that accompanied the March 2005 fetter. 

Need to add a citation to the letter here. 

Tison 
In parallel to the National Academies study, the NRC continued performing the 

Cha~ ssu~ reviewer. 869 OGC 05.23.13 17 
Campbell 

aforementioned sec.urity assessments, which were completed in t*'4 2006 2008 Don A. Closed OD Concurrence 

lime/-
Tison The resijlt5 af tke report's analysis indicates that dry cask storage r-isk is solely 

ct(nged.Nuested by the reviewer. 870 OGC 05.23.13 17 
Campbell from latent cancer fatalities, and no prompt fatalities are expected 

Don A. Closed OD Concurrence 

The lasttktf-two reports are of pc1rticular interest for the present effort . ~ ' ~ dastimeollom. 871 OGC 05.23.13 18 
Tison £eFi.:ner repoFtEPRI TR· 1021049 assesses the cost and risk impacts tfrom a worker 

Brianw. Review Comm. 00 Concurrence 
Campbell dose perspective) associated with t~nsfer of spent nuclear fuel from SfPs to dry • 

~ / storage after S years of cooling 

872 OGC 05.23.13 19 
Tison 

one ~whcte the campaign takes 10 years and one where it takes ~ ~ ~ be addressed as time allows. Rm-Comm. OD Concurrence 
Campbell 

Tison 
Regarding the amount of fuel older than ilive years. and its associa:~ 

~ nW. 873 OGC 05.23.13 19 
Campbell 

heat, the table below compares industry averages reported in the NA d will be addressed as time allows. Revi-Comm. OD Concurrence 
those from the study presented in this report .a.. 

To answer a NRO comment this paragraph was modified and now 
reads: 
"The seismic hazard assessment in this study i.s the US Geological 
Survey (USGS, 2008) hazared model. A new probabilistic seismic hazard 
model l.s rurrently being developed and will consist of two parts: (1) a 
seismic source zone characterization and (2) a ground motion 

The curfent s<!lsmlc asse.ssment uses ~el ~encrated by the: US prediction equation (GMPE) model. Although part (1) Is now complete 

874 OGC 05.23.13 23 
Tison Geological Survey (USGS, 2008). _grou akeholders, which includes the NRC, 

JoseP. 
{NRC, 2012b), it was not availabJe at the start of this scoping study. In 

Clos,,d 00 Concurrence 
Campbell Is developing a new probablU •! • model in a collaborative study addition, the GMPE update is still in progress. furthermore, the NRC is 

thatwhKMemJ)Riff. has tw arts 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 appfopriate to use for this study 
because it was t he most recent and readily available hazard model for 

~ 
the selected site at the st.art of the study . .. 
Section 3, was modified accordingly. 

875 OGC 05.23.13 24 
Tison ~:~ tions considered in this study, lower frequencies of vibration 

JoseP. 
Suggested edits made. 

Closed OD Concurrence 
Campbe 

876 OGC 05.23.13 24 Tiso~ ~~ ~ • nature of the study 
JoseP. Closed OD Concurrence 

~ b- t ScopS}j Replaced "nature" with "scope". 

877 OGC OS.23.13 2S ~ -!~ a.... ITh"Tlnain event would crack the SFP studied, but the SF P' s"' structure would be 
JoseP. 

Suggested edits made. 
Closed OD Concurrence 

~table after the 

878 OGC 05.23.13 27 / ~n This fuel would be placed in~ the spent fuel pool just prior to t he outage (the JoseP. 
Suggested edits made. 

Closed OD Concurrence 
bell 
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Radionuclide releases 0<c.1Jr only if the fuel has become uncovered by 48 hours 

~~ 
• 

879 OGC 05.23.13 28 
Tison 

Brianw. will be addressed as time allows. RmowComm. OD Concurrence 
Campbell 

Does this mean "48 hours after the earthquake"? 

Tison 
rad1ologic,al release has commenced before 72 hours 

' ~ 
880 OGC 05.23.13 29 

Campbell 
BrianW. will be addressed as time allows. Rm-Comm. OD Concurrence 

After the earthquake? ., 
Health effect risk estimates {e.g. latent cancer fatality nsk and early fatality riskJ 

0 LI 
881 OGC 05.23.13 30 

Tison are with respect to distance. 
AJN. - Closed OD Concurrence 

Campbell I 
There's a word or two miss.ing here. Incorporated. 

882 OGC 05.23.13 31 
Tison 

The seismic event has a limited ~ffoct on emergency response JoseP. 
Suggested edits made. 

" /:=' Closed OD Concurrence 
Campbell 

A long-te,m cleanup policy for seve,c accidents does not currently exist, although 

rif Tison 
~ guidance is c::urrently being drafted. tn addition, ~ guidance could ~ 

883 OGC 05.23.13 31 
Campbell 

~ recommend the development AJN. Closed OD Concurrence 

Guidance can't allow anything, it doesn't impose requirements. Incorporated. 

Tison after an accident, to account for a AWmher ef faEteFS t~at iAcl1:1de sociopoliticaf. '"~J 884 OGC 05.23.13 31 AJN. Closed OD Concurrence 
Campbell technical, and economic considerations Incorporated. 

Given that ~ a policy tor long-term cleanup does not ct1rrently exist (and 

Incorporated.~ -

885 OGC 05.23.13 31 
Tison because a developed policy may not contain explicit deanup goals), the project 

AJN. Clos,,d OD Concurrence 
Campbell instead uses dose levels associated with habitability as tt:1@ peiAt iA d@E4dir:igto 

decide when 

There are four broad interplays that can be defined between the SFP and the 

' 
ffv reactor. 

(U an 1n1t1atmg event that~ directly affects both the reactor and the SFP 4; 

~ '"' ..... ~ .. ·----""~" .... "''~ 
, 

period of time (e g , due to high radiation fields), leading to a SFP accide 

(3} a reactor acodent that includes ex-containment energeticevents~1'..a 

886 05.23.13 
Tison hydrogen combustion event) or other ex-containment interpf~ (e g., s " " ' 

will be addressed as time allows. OD Concurrence OGC 32 
Campbell 

through the drywell head th;,t affects refuel floor combustible ,,s mix.tur BrianW. Review Comm. 
~ and creates a hazard to the SFP (e.g., by causing d · o · th ol) 
or otherwise changes the SFP event progression 

(4) a SFP accident thatWAi-eh prevents accessibility to k or systems and 

components for a prolonged period of ~ twhich es a hazard for 
equipment used to cool the reactor (e.g. e'1f din low evatlons of the 

-··'"'""~"·~~ · -·~---continuous. boiling of SFP water), leadin \"' ~ ·dent 

For each of these interptays, e .., 
887 OGC 05.23.13 32 

Tison For instance, a hy~ee~iion,..e~nt caused by a reactor accident Brianw. will be addressed as time allows. RmowComm. OD Concurrence 
Campbell that~ affects t ,e , ~ oor superstructure 

-~ ··"·~-"··~·-=·'""'"~' Tison 
linear sc ng becau of a mber of nonlinearities associated with that portion 

888 OGC 05.23.13 33 
Campbell 

of t~ is. in, capturing ~ t hese effects was not a focus of this study, BrianW. will be addressed as time allows. Rm-Comm. OD Concurrence 
and ture (the SECY 11 0089 Level 3 PRA) will attempt to more rigorously 

~ tfieat14,es 

889 OGC 05.23.13 33 Tis:, 
C~mp 

th~~ ~everal ···advantageous" considerations that ,~ewld t e be ke~t iA MiAEJ, 
ind in he following 

BrianW. will be addressed as time allows. Review Comm. OD Concurrence 

~~ 
I . ... .•. There are also a few counter considerations ~ 

890 OGC 05.23.13 34 ~ BrianW. will be addressed as time allows. Review Comm. OD Concurrence 
Cam ,-~-~ > 
~ 
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891 OGC 05.23.13 

892 OGC OS.23.13 

893 OGC 05.23.13 

894 OGC 05 .23.13 

895 OGC 05.23.13 

896 OGC OS.23.13 

897 OGC 05.23.13 

898 OGC 0 5.23.13 

899 OGC 05.23.13 

900 OGC 05 .23.13 

901 OGC 05.23.13 

902 OGC 05 .23.13 
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35 

37 

37 

39 

39 

39 

39 

All 

43 

43 

43 

65 

Compiled Comments on Frozen Sf PSS Documents 
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Name Comment 
SFPPSO,. 

lead 
Dispo sition Reviewerc~ ) vt. 

Tison A group of stakeholders, whith incJudes the NRC, is developing a new probabilistic 
Campbell seismic hazard model In a collaborative study, which 1ndud~s~ two parts 

Tison 
Figure 4 Comparison of ~nnual PGA exceedance frequencie5 for U.S. 

Campbell Suggest updating the figure to identify the reference site as a reminder to readers 

Tison 
Campbell 

Tison 
Campbell 

Figure S Comparison of annual exceedance frequencies for 1 Hz spectral 
accelerations for U.S. Mark I reactors (USGS 2008 model) (rock hazard corve5) 

Suggest updating the figure to identify the reference 5ite to reader5 

bin 3. with iniliating annual frequencies on the order or 1•10-5 lo 2•10· 
5, Ra"e tlae ~eleAtial ef GRalleA!JIA!J the structural integrity 

Why not just say "coukl challenge"? 

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 probab,hst,c se1Sm1c hazard ,.. 
model Is currently being developed and will consist of two parts (1) 3' 
seismic source zone charactenzat,on and (2} a ground motion ... J 
prediction equatioti (GMPE) model Although part (1) 1s now comP.:lete 
(NRC, 2012b), ,twas not available at the start of th,s scopini ~y. 

Jose P. add1tfon, the GMPE update is still in progress Furthermoref ~f.~ N 1s 
Q.Jrrently developing an independent probab,hst1c se1sm1c a I 

JoseP. 

JoseP. 

assessment (PSHA) computer code to Incorporate part (1} a rt 2} 

when complete. While the USGS (2008) hazard nt_oc;tel is t suffitt ly 

detailed for regulatory decisions, it is appro la~~ for t~ tudy 
because it was the most recent and readi ava1f{1 h ~el for 
the selected site at the start or the stud . ' J V 
Section 3, was modified accordi:::-. 

Figure was updated and~he I nd "Reference Plant• instead 
of Peach Bottom. 

~ 

Figure wa~ upd ct an p 1geh4now says "Reference Plant• instead 
of Peach Sotto 

r. 

Tison 
Campbell 

wa·s !Mt the grovnct motion$ auOQj led With the SSE (bin 1 {'h+.l#~**l;l,lo}-e,,.·~04.) woulO ~ __/.. S~ge'sted edits made. 
not be 1aroe enough 10 damage lhe SFP m 1ne <efetenoe plan1 ~ I ~ - ./ ~ 

Tison 
Campbell 

The i nformation above coupled with the review of previous studies (NR~ OI) ~ ' ....., Suggested edits made. 
s.uggests. that the frequency of a seismic event that has the potentialC!if · J e P. 
~to challenge , 

Tison 
Campbell 

Tison 
Campbell 

Tison 

Campbell 

Tison 
Campbell 

This frequencv places the M ineral, VA, eve?nt in ~ bin_: ' / " ' 

Edtorial Comments. Please review original OGC co:e:m ,n ,.., "'~ ""'- a ook 
for editorial comments after Pg 40 of the report an ore ment5 oxes as 
they have been individually assigned 

(1) structur;:il damage to the spent fu:~I structure wit o~l locations of 
leakage from (oncrete crac;king and relat ring ~ 

SFP? 

Most of the analyt ical e f fort f _.-_ ~ -- ·ng potential sttuctural damJge to 

the spent fuel st ructure, na1,rv co~ t(1i~ions. concrete 

SFP? i V ,f 
Tison SFP in t hose locatio, · were to occur, would be the more significant damage 

This is bai.e~ on r~vie f p~1ei, which indicates that damage to the 

st.t::zin te : s of los olant Campbell 

Ana · . q . 

Tis:( ~~d Relative likelihoods 

Camp I ~ time, I'd recommend revising this section to remove the passive voice. 
"'- .....ii ~ ive use of passive voice can cause unnecessary confusion for readers. 

Jose P. Suggested edits made. 

Brian W. will be addressed as time allows. 

Suggested edits made. 

JoseP. 

Suggested edits made. 

Jose P. 

Used: 
The focus on thi5 analysis was based on the review of past studies 

Jo5e P. which indicates that damage to the SFP in those loc-ations, if it were to 
occur, would be the more significant damage state in terms of loss of 
coolant." 

Did this in part but not for the entire section. 

JoseP. 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Clos,,d 

Review Comm. 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 



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

# Office Received 
Affected Name Comment 

SFPPSO,. 
Disposition 

Review/Concurrence 
Priority 

Chapter lead Phase 

Corrected the text for consistency. US standard units used first with SI 

The resulting crack w idth for a liner tear localized at the location ot the bac.kup bar 
units in parentheses. This was done for all following sections in Ch. 4. 

is then estimated at3.7x0.10 • 0 .37 mm (0.015 In .}. The craC'k length at each 

locatio.o is taken to be equal to the width o f a backup bar which is equal to 4.0 in . 

(lOl .6 mm}. Given that the spacing of the backup bars is 2 ft, 3 total of 40 backup 

Tison 
bars (20 on each wall) arc used to estimate the sum of all localized cracks at 4x40 

903 OGC OS.23.13 69 
Campbell 

• 160 m. The estimated width for each crack, 1f ,t were to 0<:cur, is then 0.015 m Jose P. Closed OD Concurrence 
and the depth of the crack is the depth of the liner which is equal to 0.2S 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 t believe has metric first followed by BE units in parentheses. 

It is important to reemphasize that Cconsiderabfe uncert ainty continues to exists Text now reads: 

in tht? calculation of the reported leakage- rate Considerable uncertainty continues to e 

904 OGC 05.23.13 69 
Tison 

JoseP. Closed OD Concurrence 
Campb•II This seems really informal. I've tried to rephrase, but might have unlntentlonaly 

changed the meaning. If you can revise to remove 1he phrase Nit is important to 

reemphasize . . . / then you'll address my concern. 

Based on the above, it is concluded that the refueling gate will not fall under the 

Tison 
earthquake and will continue to maintain its i ntended function during the accident 

905 OGC 05.23.13 71 
Campbell 

progrnsslon JoseP. Clos,,d OD Concurrence 

The NRC? The NRC Staff? Who made this conclusion? 

Specifically, a water level reduction of about 1.6 feet {0.5 m) was assumed for 

Unit 2 a'i a res.ult of sloshing induced by the ground motion while reductions of 

Tison 
Jbout 5 ft {1.5 m} were assumed to, Units 1, 3 ;,nd 4 from sloshing associated with 

906 OGC 05.23.13 73 
Campbell 

ground motions ;i.nd explosions. Closed OD Concurrence 

Need to be consistent. Are you going to write out feet each time or use f t? I think 
that the NRC Style Guide recommends ft. In any event, you should be consiste 

However, sen,m1c design basts toads for this reactor were subsequent yr 
upwards (those are the design loads reported in this comparison} D 

907 OGC 05.23.13 73 
Tison the seismic deslgn·bas1s loads and uncertamt1es on the kno'<Vledge , at 

Closed OD Concurrence 
Campbell the writing of th is report. of regarding the construction detail 

Nuncertaint ies on the knowledge"' is unidiomatic and 

Suggested edits made. 

t IAits fi aAd 7 ef Kashiwazaki ·Kariwa U · 

908 OGC 05.23.13 74 
Tison 

JoseP. Closed OD Concurrence 
Campbell 

study assumes t Bullet now reads: 

Tison 
• The study assumes that the vertical PGA is approximately equal to the 

909 OGC 05.23.13 74 JoseP. horiz.ontal PGA (see Section 3.3). Closed OD Concurrence 
Campbell 

ion, which doesn't seem appropraite for this type of 

910 OGC 05.23.13 83 BrianW. will be addressed as t ime allows. Rm-Comm. OD Concurrence 

911 OGC 05.23.13 84 BrianW. will be addressed as t ime allows. Review comm. OD Concurrence 



Compiled Comments on Frozen Sf PSS Documents / / (Comments in black, helpful info in blue) 
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Affected Name Comment 

SFPPSO,. 
Disposition Reviewer c°,TV <,ts Review/Concurrence 

Priority 
Chapter lead Phase 

It 1s expec;ted that the licensee'$ emergency response orgamzation would 

~~ 
• 

Tison 
implement these measures in accordance with approved emergency plnns, 

912 OGC 05.23.13 84 
Campbell 

procedurE's, and guidelines BrianW. will be addressed as time allows. Revi-Comm. OD Concurrence 

The NRC expects? The study assumes? 

Tison The NRF is eJtereised perie~iealt, conducts periodic exercises and provides accen « ~-913 OGC 05.23.13 85 
Campbell to the full resources 

BrianW. will be addressed as time allows. Review Comm. OD Concurrence 

The NRC has ~n extensive, well-trained, and exercised f>mergency resp()ns-e 

C': 
,...,, 

capJbility and has ons.ite resident inspectors. The NRC would activate the 

914 OGC 05.23.13 85 
Tison incident response team at the NRC 

Brianw. will be addressed as time allows. I Review Comm. OD Concurrence 
Campbell 

What is ex.ercised emergency res.ponse capability? I'd suggest deleting ", and , / -:-exercised" from this sentence. 

See later sections of the report for results 

will be addressed as t ime allows. ~ 915 OGC 05.23.13 95 
Tison 

BrianW. Review Comm. OD Concurrence 
Campbell I'd suggest deleting this column and just indicated after the table that t he results 

for high•density and low•density loading are discussed later in the ,eport. r A-
916 OGC 05.23.13 95 

Tison 

Campbell 
S.6.3 R.eff.es~~Summary of Event Split Fract ions BrianW. will be addressed as t iml"~ J Review Comm. OD Concurrence 

The new upgraded version of the code architecture supports advancements in $ -computer hardware and software, aod the code numerics improvements are 

underway to carry out reasonable el<ecution times 

917 OGC 05.23.13 97 
Tison 

Not sure what this means. Would it be more accurate to start a new sentence BrianW, Review Comm. OD Concurrence 
Campbell 

after "softwareN and say NCode numeric improvements are underway, which 

~ 
would improve el<ecution times.N? 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 numeric.s improvements" . .. 
/ 

The input sttuctur e for MELCOR 2.1 diffe,s completely from that of MELCOR 1.8.6. 

~ 
J w'as meant to convey the message that the code itself i.s an Ideal 

918 OGC 05.23.13 97 
Tison MELCOR is an ideal 0 ,r , SFP models have been incorporated in both versions of the code 

Closed OD Concurrence 
Campb•II (1.8.6 and 2.1), and they are functionally the same. for thisstud'y, 

~ll A MELCOR 1.8.6 was used. 

The analyses were performed for• reference BWR, with odd~ " analyses for separate effects and Ou;d f low modelhlg. The M OR a ys et 
performed using an eartier version of the code (MEl COR ~\ · n RP) ch 

Tison 
Is no tonger maintained. Some of the: modeling 1mpto .6 

919 OGC 05.23.13 98 '"'"~=~m-•o••~,-~ w.=o<a, H Review Comm. OD Concurrence 
Campbell 

lower head (not relevant for an SFP) and formatJoo an ctlon of stratified 

molten pools. 

Consider revising to make this active v · , it's · d of confusing right now 

920 OGC 05.23.13 98 
Tison MELCOR 1.8.5 Version RP...-ad ~,8.6 and 2.1 include, two Hossein 

Changed as sugguested by the reviewer. Closed OD Concurrence 
Campbell modeling .-. I«. E. 

V)~ MELCOR core models were origmally designed for the reactor core 
assemblies. Because of the code flexibility the same modeling 

approach can be used for the spent fuel assemblies in the pool (with -~ -"·-···~- the addition of the rack as a separate component as stated in the 
Tison Hossein 

921 OGC 05.23.13 100 
Campbell Are you taJkjng abou ,eactor core or the Inventory of spent fuel In the pool ? E. 

report). Therefore, as far as code models are concerned (e.g., heat Closed OD Concurrence 

If you're · ussin e tor core, you should clarify why that's relevant here. 
t.tansfer between groups of assemblies and with the fluid, and 

radionuclide release, transport and deposition), there is no difference 
between reactor assemblies and spent fuel assemblies. It is up to the 

user to define these in the input deck 

-·-- . -V .. t+at-However, NUREG-146S states that, for accidents in which 

922 OGC 05.23.13 104 i; ~ ~ cooling is maintained (e.g., postulated spent fuel handling accident). Hossein 
Changed as sugguested by the reviewer. Closed OD Concurrence 

p lease could be as low as 3 percent; and . ~e1riin the unmitigated E. 
ls(ena,~ 

A -

~ -
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SFPPSO,. 
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Priority 
Chapter lead Phase 

# 
~ 

Based on the effective operating power, MELCOR calculates the specific element, 
MELCOR uses the specific decay heat and maiS inventories for each 

time-dependent decay heat tables, aod mass invento,ies 
element. The specific element decay heat {watts per kilogram) and the 

923 OGC 05.23.13 105 
Tison 

Based on the rest of th is pal'agraph, I think you're talking about three things: (1) 
Hossein mass inventories {ks) are used to match the SFP decay power from 

Closed OD Concurrence 
Campbell 

element dependent decay heat tables, (2) time-dependent decay heat tables, and 
E. Table 2S. This sentence is modified as · aased on the effective 

operating power. MELCOR calculates the specffic time-dependent de~ (3) mass inventories. If this is correct, then you need this comma to aovid 
heat and mass inventory for each element." 

confusion. tf it's not correct, then this sentence needs to be clarified. --. A comparison of the present decay heat results with values calculated by the 

~ 
......., 

924 OGC 05.23.13 108 
Tison utility in 2001 show agreement to be better than 3 percent over all cooling times. Ho55ein 

Changed as sugguested by the reviewer. I Closed OD Concurrence 
Campbell with present results ~ slightly larger than u tility values, most likely because of E. 

the increase in discharge burnup since 2001 ,.._ ./ -
air natural circulation 

Changed as sugguested by the reviewer.~ 925 OGC 05.23.13 126 
Tison Hossein 

Closed OD Concurrence 
Campbell Isn't this more commonly called "natural air circulation"? This phrasing seems E. 

odd. 

If there was not air natural circulation through the racks, the cooling of the fuel by ,;,;··-··;-~ ··-'"" 
the: spray flow (I.e., modeled with the simple f low regime map) would be- very with the spray cooling for the , o d ' odeling of spray. In all 

926 OGC 05.23.13 126 
Tison 

important to the coolability of the fuel 
Hossein cases studied here, the s r-ay t imP.ede the natural air 

Closed OD Concurrence 
Campbell E. cirwlation, but it is believ ~tural cirwlation of air (and 

How so? What do we mean by "very important"? other heat tran~ · dire cooling of the fuel rods 
becomes very j ortan 

The OF is a dynamic quantity as. the outer rings start to release (see the ··-~ ":.!/:.~ ....... ,_ ...... -
Tison 

f1uctunt1ons in Figure 711; therefore. care is taken to Jlfow the ea,her releases 
Hossein 

rings start to rele :s~ f luctuations in Figure 71); therefore, care 
927 OGC 05.23.13 131 Campbell 

from inner rings pr eserve their release history. 
E. 

is ta~tl thee r releases from inner rings preserve their Closed OD Concurrence :1 se his h~~ that the total release fraction does not decrease at 
This statement is unclear. Please revise. t im s tH etea.se posre.sses." 

928 OGC 05.23.13 150 
Tison As shown above, €~the inventories in the low density configuration are 

Brian ~ v~ ~ d as time allows. Rm-Comm. OD Concurrence 
Campbell lower and, for the same release fractions 

MACCS2 r ev 3. 7.0 was used for the off site consequence analysis in the SFP Study• 

~ ' 929 OGC OS.23.13 154 
Tison ~ be addressed as t ime allows. Review Comm. OD Concurrence 

Campbell This is the first place you refer to this as the SFP Study. You should be coe 
throughout the document. ..... 
llle deeisio• of hid, ••~"enee •• repre•e•• the hmThe study consi~ 

~ N 
Tison 

930 OGC 05.23.13 1SS 
Campbell 

number of different factors to determine which sequence sh~ pre ch Closed OD Concurrence 

bin, inciudins the release frequency, the relative Cs-137 Incorporated. 

because of the , ignificant d<fferences ,n release catv ~~~her 
931 OGC 05.23.13 1SS 

Tison bins, both of these sequences were an.Jlyzed 
AJN. Closed OD Concurrence 

Campbell 
Whid 1 sequences? Incorporated. 

Tison 
They were established with the · ·- · .... ass~ ption that 

932 OGC 05.23.13 160 
Campbell 

relocation begin , a'k,uation is substantially AJ N. Closed 00 Concurrence 
complete Incorporated. 

normal relocation time was es~"~ t .x.&i.. 12 hours after the hotspot 

933 OGC 05.23.13 160 
Tison relocation time ~ ~ ~' AJN. Closed OD Concurrence 

Campbell 

Assumed? i .A Incorporated. 

This {ime- . ·~.:~ tio~ s-f-0_" the P'O(es~plume .passageto 
934 OGC 05.23.13 161 

Tison 
Closed OD Concurrence 

Campbell 
pass and deposit ontam1oation onto surfaces, which means«... AJN. 
~ ~ hat ~ lated acute exposures are captured 

Incorporated. 

Th~ ~ot w1th1n the const1tut1on of the success mtenon The 12:i.e :,om ation strateg,e, to prevent Ivel overheat and releaS1ng Reworded a.s · statuses of the Unit 3 reactor, Unit 2 reactor, Unit 2.SFP, 

935 OGC 05.23.13 177 

~ 
JamesC. 

and the other plant SSCs would affect Unit 3 SFP mitigation, but the 
Closed OD Concurrence 

mitigation success criterion defined in this HRA study is only 

~;,what this means Could we say· The status o f these components was not determined by the Unit 3 SFP fuel status. 

red m the development of the success cntenon? --
'I ~-- ~ 

n 
The SFP mitigation uses the minimum flow rate endorsed by 10 CFR SO.S4(hh)(2 

936 OGC 05.23.13 178 / bell 
James c. Reworded as "NEI guidance for complying with 10CFRSO.S4(hhl(2" Closed OD Concurrence 

There is no flow rate in this section. 
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# Office Received 
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SFPPSO,. 
Disposition Reviewer '°,T\) vt. Review/Concurrence 

Priority 
Chapter lead Phase 

:8' 
~ 

Tison 
For a SFP event, the primary function of oft-site supports is to keep radioact ive 

937 OGC OS.23.13 178 
Campbell 

James c. addressed Closed OD Concurrence 
There's a word missing here. Or is this supposed to say ,·,radioact ivity"? .. ,-

Tison 
(ll Boll•off Scenario q ~> 938 OGC OS.23.13 178 

Campbell 
JamesC. addressed: use "Boil off'" ~ Closed OD Concurrence 

This is not hyphenated above. Need to be consistent . A" ~ 

~~ 
I 

the 10 CFR SO.S4(hh)(2) endorsed minimum SFP makeup flow is deployed in time. 
The red cell represents conditions. where gap release cannot b~ prevented 

.~ .. ·-·---·~~ because t he 10 CFR 50.54{hh){2) endorsed minimum makeup flow is insufficient 

939 OGC OS.23.13 179 
Tison to remove the high decay heat to prevent fuel damage (or gap release) because of 

JamesC. Closed OD Concurrence 
Campbell overheat 

There is no minimum makeup now specified in th is paragraph of the 10 CFR. Need 

to clarify what you mean by 10 CFR SO.S4(hhl(2) endorsed minimum makup flow. CA 
10 CFR S0.S4(hh) requirements, which endorses providing at least 500 gpm 

~ ;""-'" 940 OGC OS.23.13 180 
Tison 

JamesC. Closed OD Concurrence 
Campbell I'm not sure "endorses ... is the correct term here. Maybe ··recommends" W'OUld be 

better. 

941 OGC OS.23.13 180 
Tison 

(b)(5) James\ ~·=--·'"'"-"' Closed 00 Concurrence 
Campbell 

~ , 
Figure 99 shows the time history of the re fueling floor temperature S,. ~ [J ¥ 

small leak scenarios. The temper.iture reaches 140 "F in about 13.5 ho 

<OO»="'"-""~''"'"'""~'°''':~ II' 

942 OGC 05.23.13 181 
Tison 

leak scenarios. The temperature reaches 140 "f in about 26 ho JamesC. addressed: see comment #178 in Rwo939 Closed 00 Concur rence 
Campbell 

There's an inconsistency here. Should the discussio igure re emece OCP 
2? 

943 OGC OS.23.13 186 
Tison lOCFR SO.S4(hh)(2J endorsed m,m:~ •~ff 

JamesC. addressed: see comment #178 in Rwo 939 Closed 00 Concur rence 
Campbell 

See previous comments on this phra . 

944 OGC OS.23.13 19S 
Tison 

the 10 CFR SO.S4(hh)(2I endors~ Ill ~ i.e., soo'gpm ot injection 
JamesC. addressed: see comment #178 in Rwo939 Closed OD Concurrence 

Campbell 
See other comments on thisJ~ ~ se. ~ 

,, 
• the high likelihoe? ~ '/,0.54(hh)(2) endorsed flow rates (i.e., 

945 OGC 05.23.13 19S 
Tison SOOgpm of 

James C. addressed: see comment #178 in Rwo 939 Closed 00 Concur rence 
Campbell 

See other comment is phrase '~ ·---....... _,,, ___ 
Tison 

preve r ele: e. 

946 OGC OS.23.13 198 
Campbell 
~ 0 .S4{hh){2) endorsed minimum makeup flow 1s sufficient James C. addressed: see comment #178 in Rwo939 Closed OD Concurrence 

• ce OWllr' comm@ ts on this phrase and revise as necessary . 

~J !Xs°.;Ji""tlon. the two portable diesel pumps can deliver three times the JO 

947 OGC 05.23.13 198 
., 0. (hh)(2) endorsed How rate 

James C. addressed: see comment #178 in Rwo 939 Closed OD Concurrence 
Ca --- ~ ... See other comments on this phrase. x--~ 



# Office Received 

948 OGC 05.23.13 

949 OGC 05.23.13 

950 OGC 05.23.13 

951 OGC 05.23.13 

952 OGC 05.23.13 

953 OGC 05.23.13 

954 OGC 05.23.13 

Affected 
Chapter 

200 

201 

201 

202 

203 

213 

219 

Name 

Tison 

Campbell 

Tison 

Campbell 

Tison 
Campbell 

Tison 
Campbell 

Tison 
Campbell 

Tison 
Campbell 

Compiled Comments on Frozen Sf PSS Documents 

(Comments in black, helpful info in blue) 

Comment 

0 The JOCFR50.S4(hhl(2) endorsed m1mmum flow rate 1s not sufficient to prevent 
gap release. The procedure ti.e., TSG·4.1) does not instruct operators to establish 
an additional SFP makeup flow path to significantly increase the SFP mak;evp flow 
rate greater the minimum ftow rat e endorsed by 10CFRSO.S4(hh)(2). 

See previous comments on 10CFR50.54(hh) endorsed •• . and revise acoordingl·y 

• The 500 gpm of injection as required by 10CFRSO.S4(hh)(2} is not sufficient to 
prevent gap release in the OCPl moderate leak scenarios 

This is not required by SO.S4(hh), it's from NEI guidance. Need to revise this 
diSQJSSion. 

leakage scenarios but not other scenarios because these scenarios have 
moreloAg@r a••ailaDle time to initial mitigations. However, instructions 

• A ngor analysis would require performing a combination of proOObihstic r isk 
assessment and HRA 

Words missing? What's a r igor analysis? 

This section catalogues a set of sensrt1v1ty analyses to better understand the 
potential effect of certain assumptions on t he results. 

The res.ults of the study? 

The reference plant studied has prearr.inged the SFP such th.it discharged 
assemblies can be placed directly jnto a lx4 (actually lx8 in the case of this piano 
arrangement for the I.1st two outages for both operating units. This approach is 
consistent wrth the relevant regulatory requirements. However, those reg 
requirements do allow for the fuel to be stored in a less favorable confi 
for some time followmg discharge if oth,r cons1derations prevent 
prearrangement. 

citations. 

SFPPSO,. 

lead 

James C. 

Jamesc. 

JamesC. 

JamesC. 

Hossein 
E. 

Hossein 
E. 

Disposition 

addressed: see comment #178 in Rwo939 

e a ovt' able depicts a b4 storage pattern for the recently 
dis ged fuel, based on the approach PBAPS has taken to meet the 
r~irements associated with license condition 2.C.{11) and 10 CfR 

.54(hh)(2)." 

The two paragraphs cited by the reviewer are modified as follows to 
refer bac,k to Secion 5.1 of the report 

"The reference plant studied has prearranged the SFP such that 
discharged assemblies can be placed directly into a lxA (actually l.x8 in 
the case of PBAPS) arrangement for the last two outages for both 
operating units. This approach i5 consistent with the requirements 
previousl·y discussed in Section 5.1. However, those requirements do 
allow for the fuel to be stored in a less favorable configuration for some 
time following discharge if other considerations prevent 
prearrangement. A requirement is associated with the time window by 
which the 1x4 arrangement must be achieved; however, the specific 
time requirement is not public.ly available information (because it could 
be potentially useful to an adversary). This section posits a situation in 
which the fuel js unfavorably arranged during the outage to 
demonstrate the etfect of this aspect on the results• 

The paragraph cited by the reviewer is modified to refer back to Secion 
5.1 of the report that cites the requirements (see also response to 
comm•nt 953) . 

.. Since the licensee must either preconfigure the SFP to allow direct 
placement of discharged fuel in or move their recently discharged fuel 
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 (lx4) case after OCP2 (I.e.~ that the actions 
to meet the requirements on fuel pattern discussed in Section S.1 are 
taken at the e nd of OCPZ)." 

Review/Concurrence 
Priority 

Phase 

Closed OD Concurrence 

Closed 00 Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 

Closed OD Concurrence 



# Office Received 
Affected 
Chapter 

955 OGC 05.23.13 249 

956 OGC 05.23.13 A•3 

957 OGC 05.23.13 A•3 

958 OGC 05.23.13 0 ·6 

959 OGC 05.23.13 0 

960 OGC 05.23.13 lnfoSECY 

961 OGC 05.23.13 lnfo5ECV 

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

Name Comment 
SFPPSO,. 

lead 
Disposition 

Tison 

Campbell 

The exceptions are when 11) the 10 CFR 50.S4{hh)(2) required makeup flow rate is 
insufficient to prevent r elease, (Z~ the time Hos.Sein The sectenced will be reworded as (1} the NEI recommened minimum 

E. flow rate for SFP mitigation Is Insufficient to prevent release. This is 
consistent with the discussion in Section 8 of the report. 

No specific level of makeup flow is required by this paragraph. 

As these distances expand and the populations increase, it is important to better 
Tison understand the more hkely d irections th,n the plume would take. 

Campbell 
This is awkward. Please rephrase. 

Thus, it a release were to occur, it is more likely that a relatively small population 
Tison would be affected t~at a large 8Ae affeetiAg II majCJr Ei~ 

Campbell 
Not sure what this means. 

Furthermore, the nudear industry, NRC, and OOE are considering the technical 
Tison and regulatory issues associated with storage of spent fuel at reactor sites for an 

Campbell indefinite period after the reference 

Tison 
Campbel 

The NRC is doing this? How so? This isn't part of the Waste Confidence analysis? 

(b )(5) 

The 

AJ N. 

Incorporated. 

AJN. 

Incorporated. 

FredS. 

Don A. Corrected as suggested by the reviewer. 

Don A. Corrected as suggested by the reviewer. 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

00 Concurrence 

OD Concurrence 

00 Concurrence 

Priority 



Office Received 

962 NMSS 05.24.13 

Affected 
Chapter 

Foreword 

963 NMSS 05.24.13 Abstract 

964 NMSS 05.24.13 ES 

965 NMSS 05.24.13 ES 

966 NMSS OS.24.13 Introduction 

967 NMSS 05.24.13 Introduction 

968 NMSS OS.24.13 0 

969 NMSS 05.24.13 0 

970 NMSS 05.24.13 0 

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

Name 

Norma 

Santos 

Norma 

Comment 

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 t1um storage." 

This statema,nt l.s not entirely cortect. Recommend removing this sentence, as 

thi.s study onty 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: 

Santos Replace this sentence with the fO,lowing: "The study will provide input to the 
evaluation of expedited transfer of spent fuel from pools to dry storage." 

1st paragraph, 2nd to last sentence: 

SFPPSO,. 

lead 
Disposition 

Kathy G. Disagree, it says it 'can' be moved to dry storage which is the question 
under consideration. 

Kathy G. ok, used Sfian S. words. 

Norma 

Santos 
Revise the sentence as follows: "This study aimed to estjmate how reducing the Kathy G. Revised sentence based 
amount of spent fuel in the pool (e.g., by more rapidly moving older, colder spent 
fuel to dry storage), could affect accident consequences at a reference plant." 

2nd para., 1st sentence: 

Norma Revise the sentence as follows: "The study's results will iR'8,m the E11.testieR ef 
Santos FA8H1Ag sp@Rt h,el prowdc input into the consideration of expedited transfer of 

spent fuel from spent fuel pools (8 Eh, sterage seeAer 0:iaR etttrreAt fJFij:et,ee." 

Norma 

Santos 

Norma 
Santos 

Norma 

Santos 

Norma 

Santos 

Page 4, 2nd paragraph: 

Revise as folloW'S: 

"This study does not expllcltJy address the following considerations, 

are discussed further in,Nl$t€-N~ Chapter 10. 

• Current licenses for dry cask storage systems typically Ii 
f rel Jrei:A O~e S~P t8 dry sterage sas~s cask payload to 

discharged from the reactor lffs for more than S ye 

is sta ~snot supported in this Appendix. Also, whatever the 
im ts deteT.i,ned in the EPRI report, they are insignificant 

me of the most severe consequences determined in this current 

tence states that "Three companies supply dry storage technologies .. ,. 

There is actually a fourth {BNG Fuel Solutions). Recommend revising to state that 
hree companies provide "most" of the dry storage technologies in service. 

Don A. Com~cted as suggested by the reviewer. 

Fred S. Incorporated 

Fred S. Deleted statement. 

Fred S. Agree. Comment incorporated. 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

00 Concurrence 

OD Concurrence 

00 Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 

H 

H 

H 

H 

H 

H 

H 

H 

H 



# Office Received 
Affected Name 
Chapter 

971 NMSS 05.24.13 D 
Norma 

Santos 

Norma 
972 NMSS 05.24.13 D 

Santos 

973 NMSS 05.24.13 D 
Norma 
Santos 

974 NMSS 05.24.13 D 
Norma 
Santos 

975 NMSS 05.24.13 D 
Norma 
Santos 

976 NMSS 05.24.13 D 
Norma 
Santos 

977 NMSS 05.24.13 D 

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

Comment 
SFPPSO,. 

Disposition 
lead 

Section 0.3.2.3.2, 3rd sentence: 

This sentence implies that high burnup fuel can be stored in a uniform loading 
pattern, which is. only true for cooling times much longer than those of interest for 

Fred S. Agree. Sentence removed. 
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. 

Sect;on 0.3.2.3.2. Tobie 12: 

This table implies that these are the only c.ommercially available cask systems, 
which is not true. For e>tample, the TN NUHOMS System also has a 618T canlste,, 
which is similar to the 618TH, but with a lower decay heat limit. Revise this table 
to indicate that this is a ,epresentative sampling of available cask systems. Also, 
revise the titJe to indicate that these are commercially available BWR systems. 

Additionally. the 2nd sentence of Note 1 for this table states that regional loading 
schemes allow fot a higher decay heat pet assembly. Whlle this is true, it Is only 
so for a smaller number of assemblies. The sentence implies that the decay heat 
limit is highet for every assembly in the canister. 

Section 0 .3.2.3.3, 2nd sentence: 

This sentence states that average discharge burnups for 8WR assemblies are 43 
GWd/MTU. This may be true when averaged over all discharged fuel assemblies; 
howevet, fuel being discharged today ha,s a average buroup of between SO and SS 
GWd/MTU. Revise this sentence to clarify the average assembly discharge values 
and provide a ,ere,ence ro, these numbers. 

Section 0 .3.2.3.3, 3rd and 4th sentences: 

cool times. Decay heat can also vary significantly with initial enrichm Revised to state these are avg estimates. 
assembly irradiation parameters. Revise these sentences to state whet e 
values are average or upper bound e$timates of decay heat. 

Section 0 .3.2.3.3, 2nd para., 2nd sentence: 

Fred S. Added suggested wording 

Section 0.3.2.3.3, 2nd para., 

FredS. Added suggested wording 

tion costs in this analysis. This study should focus on dry storage versus Fred S. Section deleted. 
ge, as those are the two options being considered. Additionally, large 

t fuel storage canisters have not yet been shipped anywhere, so that 

Review/Concurrence 
Priority 

Phase 

Closed OD Concurrence H 

Closed OD Concurrence H 

Closed OD Concurrence H 

Closed OD Concurrence H 

Closed OD Concurrence H 

Closed OD Concurrence H 

Closed OD Concurrence H 



Office Received 

978 NMSS 05.24.13 

979 NSIR 05.24.13 

Affected 
Chapter 

0 

F·oreword 

980 NSIR OS.24.13 foreword 

981 NSIR OS.24.13 Abstract 

982 NSIR 05.24.13 ES 

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

Name 

Norma 
Santos 

Randy 

Sullivan 

Comment 

Seclon 0 .3.2.3.8, Tobie 17: 

The dose estimate for loading a transportat1on cask is too high. This actf\,ity 
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 act ivities are expected to be similar in dose to 
"Loading a OSC at an ISFSI," except that the fuel will have cooled much longer, and 
external dose rates shoold be less. Also, per the above comment, recommend 
removing any considetation of transportation from this analysis. 

The staff then analyzed what the public health and environmental effects of a 
radiological release would be in the area surrounding the plant. In order to 
estimate the hypot hetic-al consequences, the staff analyzed scenarios whcre?tn 
preplanned and ad hoc mitigative actions by the emergency response 
organization were either not successful ot not implemented. 

the study shows public health effects are generally the same or smallet than 
Randy earlier studies indicated due to the effectiveness of radiological emergency 

Sullivan response program implementation of p,otectlve actions including evacuating and 
relocating people.~ammatioo. 

The U.S. Nudear Regulatory Commission performed this study to continue its 
Randy examination of the risks and consequences of spent fuel pool accidents. The 

Sullivan study's primary objective is to provide publicly available consequence estimates of 
a~ hypothetical s.pent fuel pool accident initiated by a low likelihood 

Rondy 
Sullivan 

After that time, the spent fuel is coolabte by water, steam or air . 

In addition to the 10 CFR S0.S4(hh)(2~ mitigation measures,., the stte emergency 
response o,gani2.ation would request support from the offsite response 
organizations to implement ad hoc m1tigatwe measures. Thes,.e additional 
mitigative measures could indude pumping w.iter into the spent fuel pool u · 
fire tf\lck. Analysis of these additional mitigative measures was beyond t 
of this study. In otder for the study to inform regulatory decision makin 
relocation of spent fuel from pools. It was necessary to calculate the 
unlikely and unmitigated accident scenarios. 

Figure ES~l illustrates t he study results in terms of the fikeliho 
magnitude of release from the spent fuel pool {SFP) f 
earthquake considered in this study 

SFPPSO,. 

l ead 
Disposition 

Fred S. Deleted any mention of transportation. 

Kathy G. Incorporated as suggested by reviewer 

Closed 

Closed 

Closed 

Closed 

Closed 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

OD Concurrence 

Priority 

H 



Office Received 

983 RES OS.24.13 

984 NRR OS.28.13 

Affected 
Chapter 

es 

General 

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

Name Comment 

Paraphrasing what was included in the NUREG· 1935 SOARCA report Executive 
Summary, modified for the present cas.e, please add the following: 

Comparisons of the Qfculated lCf risks to the NRC Safety Goal and the average 
annual US cancer fatality risk from all causes are provided to give coot ext that 
may help the reader to understand the contribution to cancer risks from the 
accident scenarios that were studied. However, such comp.irisons have 
limitations for which the reader should be aware. First, the s;,ifety goal is intended 
to encompass all accident scenarios on a nuclear power plant site, including both 
reactors and spent fuel. This study does not examine all scenarios that wovld 
need to be considered in a PRA for a spent fuel pool, atthoug.h seismic 
contr-ibutors are considered the most important contributors to spent fuel pool 

Doug Coe risk. AJso, this study represents a mix of limited probabilistic considerations with 
a determinist ic treatment of mitigating featvres. All analytical techniques, both 
deterministic and probabilistic, have inherent limitations of scope and method 
and also have vncertaintv of varying degrees and types .. As a result, comparison 
of the scenario-specific calculated LCF risks to the NRC Safety Goal is necessarily 
incomplete. However, it is intended to show how multiple spent fuel pool 
scenarios' risk resvlts (in the 10-12 to the 10·10per reactor-year LCF range) are 
low relative to reactor risk even if the total risk at a particular site were estimated 
to be just under the NRC Safety Goat of 2x10·6 or two in one million. Note that a 
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-193S "State-of-the­
Art Reactor Consequence Analyses (SOARCA) Report"). 

Jennifer 
Uhle 

Please refer to the PDF file with comments. 

SFPPSO,. 

lead 

KothyG. 

Disposition 

Replaced: 
'"For pe,specUv~. the Commission's quantitative health objective fot 

Closed 

Review Comm. 

Review/Concurrence 
Phase 

OD Concurrence 

OD Concurrence 

Priority 



# 

1 

2 

Office Received 
Affected 

Cha ter 
Name 

Inter-Office Working Group Compiled With Balanced Dispositioned 

(Based on May 2012 Version of the SF PSS Report) 

Comment 
SFPPS Ch. 

lead 
Comments 1-8 captures the gist of Randy's concerns and our responses. A slightly more expansive Word version of these c 

NSIR n/a n/a 

NSIR n/a n/a 

Randy 

Sull ivan 

Randy 

The study is a bounding analysis of worst 

case accidents. Bounding analyses been 

performed in t he past and have proved 

not useful for regu latory purposes. Rather 

they are often widely misinterpreted by 

the public and used to show that NRC is 

not protecting public health and safety. 

n/a 

n/a 

but it is not true to say tha 

purposes. To t he c 

while NUREG·J.ONIPINal.lleT 

-interpreted by intervenor groups, 

e not proved useful for regulatory 

-1353 was effective in closing GI 82, 
e for establishing what requ irements 

xed for decommissioning. SFPSS is not a 

rst case accidents. SFPSS focuses on the area that 

1 ave stated contribute the most to risk; SFPSS is not 

ot meant to be (for example, larger seismic hazards are 
_, _ _., all scenarios model effective EP, and we optimistically 

igation can truncate an ongoing release). How the public will 

report is beyond our control; we can only work to report our 

s with proper context and good risk communication. Protecting the 

The report acknowledges t he lack of a reliability assessment, and describes 

the rationale for including mitigated and unmitigated scenarios. The 

commenter does not consider t he radiological (shine dose on refuel floor), 

seismic damage (firewater system is not seismically qualified), event 

progression damage (hydrogen deflagration) and competing priority (2 

other reactors, 1 other SFP) aspects t hat could (and would) hamper 

response. Also, for clarity, the study assumes that if the fuel is not 

uncovered by 48 hours, that the accident is terminated at that t ime. 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 t his 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. 

Status 

Closed with 

Ques. 

Closed with 

Ques. 



3 NSIR n/a n/a 

4 NSIR n/a n/a 

5 NSIR n/a n/a 

Randy 

Sullivan 

Randy 

Sullivan 

The report does not analyze the Peach 

Bottom fuel configuration of 1X8. But 

rather represents the regu latory required 

lx4. While such a calculation would have 

value as a sensitivity analysis, this is 

supposed to be a site specific study and 

should use site parameters. 

The conclusion that the study shows t ha 

offsite consequence analyses. Evac 

out to 30+ miles will not sen 

of adequate safety to any e. 

n/a 

n/a 

The report clearly articulates th is difference. 

believed to be unique to Peach Bottom, and..u,l'lll~ti!!i~lil 

became available, let to a modeli 

that looked at 1x4 vs. lx4x8 conf1 

vided informat ion 

ased on past analyses 

n the difference between the 

two configurations is expedt!ITT'l'l.ii~ &.iidt'I 

commensurate w it h the o tainties in the analysis. That 

notwithstanding, the item r.-cn•·- added to the unresolved items list. 

1s omment and response, fu rther steps were 

us on Peach Bottom, specifically in light of 

ent does not reflect the role of likelihood in agency's posture on 

Reasonable assurance of adequate protection stems from 

tion, mit igation, 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 t his possibility. The 

agency does not strive for zero-risk, and the events studied in SFPSS 

Closed with 

Ques. 

further demonstrate the unlikely nature of those events that could lead to Closed with 

this situation. This is the reason that Gl-82 was closed with no 

recommendation for regulatory action, and it is the reason that other 

potential actions (e.g., PRM-51-10 and PRM-51-12) were not taken. The 

commenter's point is really that t hese results will be mis-understood, and 

will challenge our ability to rely on effective risk communication to 

promote public confidence. We agree with t hat concern. The above item 

has been added to the unresolved items list. 

To the contrary, t he study shows that when successfully deployed, 

mitigation is highly effective. The commenter intends to say that the study 

will infer that mitigation may not be effect ively deployed by presenting 

protracted accident progressions where no mit igation is credited. This is 

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. 

Ques. 

Closed with 

Ques. 



6 NSIR n/a n/a 

7 NSIR n/a n/a 

8 NSIR n/a n/a 

Randy 

Sullivan 

Randy 

Sullivan 

Eric 

Schrader 

NRC and FEMA have worked with OROs 

for 30 years in preparing for emergency 

w ith in the EPZ. This report will show the 

lack of protection provided by the EPZ, 

detract from discussions of EPZ expansion 

and undermine ORO confidence. Politica l 

support at the local level wi ll disappear. 

The SFPSS report, unlike SOARCA that 

reports distances to 50 miles, sometimes 

reports consequences to fa rt her distances 

Unmit igated scenarios should be 

described as scenarios performed to show 

/ document the effectiveness of current 

mitigative actions, the potential dose 

savings to the public t hat t hese mi · 

actions would account for. Not t 

believe, however remote th 

there is/are scenario(s) in 

• l.lil~idft>n action to address this/ these 

scenario(s), then we are not doing t he job 

n/a 

n/a 

n/a 

To the contrary, the study assumes that EP c 

ce are only reported out as fa r as 

s, or 50 miles, which ever is greater. Reporting 

1ous distances is limi ted for risk communciation 

SlllidlPlll'fllK'er, if a severe accident is expected to render a distant 

~ wi1.alr>le, it is reasonable to report the consequences to those 

I agree (and I think I speak for the team) that there is no likelihood that the 

licensee would do noth ing. The question is whether t hey would be 

successful at taking actions, given t he conditions {which may include 

radiological hazards and a leakage rate that cannot be overcome by 

50.54(hh)(2) makeup rates. With respect to how scenarios could exist 

where mitigative actions would be ineffect ive, and how that relates to us 

doing our job, PRAs and consequence assessments routinely "prioritize" 

contributors to ri sk/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 t hat acknowledge that risk 

exists (the CDF 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 t his study) . 

Closed with 

Ques. 

Closed with 

Ques. 

Closed with 

Ques. 



9 NSIR n/a n/a 

10 NSIR n/a n/a 

11 NSIR n/a n/a 

12 NSIR n/a n/a 

13 RES n/a n/a 

14 NRO n/a n/a 

"5.3.2. Rationale for Producing 

Unmitigated Results · Even so, there are 

Eric uncertainties associated with the response 

Schrader to a well-beyond-design-basis seismic 

event, and its associated effects on the 

s ent fuel ool, which make consideration 

3rd bullet under" 5.3.2 Rationale for 

Producing Unmitigated Results"·· ··> This 

describes a situation where we, the NRC, 

Eric required licensees to take actions we 

Schrader don't believe to be sufficient/effective. 

How do we just ify the expense we cost 

them by directing actions that we feel in 

this scenario can not be taken? 

4th bullet under "5.3.2 Rationale for 

Eric Producing Unmitigated Results" ···> 

Schrader Earlier in this document we state multiple 
unit effects are not going to be considered 

in this st udy. Why add t he effects here? 

51 bullet under "5.3.2 Rationale for 

Producing Unmitigated Results"-··> 

Eric Earlier in t his document we state a 
Schrader 

Jason 
Shaperow 

n/a 

n/a 

n/a 

n/a 

The concern is acknowledged, but t he team b 

appropriate. Responses to other comment 

posit ion. 

required licensees to take ,,..-- ....... ,,. 

assurance of adequate pr ecti ha 1s not the same as saying that the 

Closed with 

Ques. 

de Closed with 

spray was not chosen because it was Ques. 

dent, but rather because it provided 

taff lead for 50.54(hh)(2) has reviewed the 

ier the document we state that we don't rigorously account 

fects, but that we try to qualitatively (or in a rare case, 

ta ly) account for them. This is an example. Another example is 

mption of early GE declaration during OCP #1/#2 based on the 

Earlier in the document it states that inadvertent criticality will not be 

treated. Here we are highlighting one of the effects of this assumption. 

This seems consistent with our overall intent to be forthright about the 

limitations of the study, and their impacts. 

Closed with 

Ques. 

Closed with 

Ques. 

This is clearly articulated in the report assumptions, and is consistent with Closed with 

the state-of-practice. Ques. 

The 1x8 arrangement currently in use at Peach Bottom is believed t o be 

highly atypica l, is not required by regulation, and is not expected to have a 

large effect on the study results (i.e., the lx4 configuration achieves much 

of the benefit of dispersing fuel). In addit ion, the t iming of obtaining t he 

actual pool configuration, along with conveniences associated wit h how 

the MELCOR SFP model is currently designed, also played a role in the Closed with 

decision to use the lx4 configuration. In cases where the lx8 might affect Ques. 

conclusions, this is identified. Note that since the t ime of the comment and 

response, a sensitivity study has been added to quantify the effects of a 

lx4 vs. lx8 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 lx4 as the base case 



Along with being a different hazard characterization, 

Jason 
Pool damage - Fukushima shows that an site (propagation of the seismic hazard), it is im 

Closed with 
15 NRO n/a n/a 

Shaperow 
earthquake would not make a hole in a n/a study shows it is unlikely t hat damage to the 

Ques. 
spent fuel pool. discusses the relationship between this stu 

earth uakes. 

16 NRO n/a n/a 
Jason Mitigation - Peach Bottom-specific 

n/a 
That is not true. In a few cases, PB Closed with 

Shaperow mitigation measures are not credited. Ques. 

Mitigation - Makeup and spray are likely, 

because the spent fuel pool is an open 

system and t here is a long time available pool many days in to the event. 

17 NRO n/a n/a 
Jason 

until draindown and fuel damage. Also, n/a 
Closed with 

Shaperow 
offsite equipment began arriving at Ject's original design. Note that the report 

Ques. 

Fukushima within about 8 hours (INPO 

report of November 2011). 

Mitigation - The operators are likely to nding, and having been involved in t he most recent 

Jason 
make openings in the reactor building to io t PB on these strategies, I do not believe t heir procedures 

Closed with 
18 NRO n/a n/a 

Shaperow 
aid in spent fuel pool cooling and to irect this. Also note that industry was very reluctant to implement 

Ques. 
prevent a buildup of hydrogen from a ctions (which to my understanding are not generally requi red) 

concurrent reactor accident. because of the loss of secondary containment (holdup) .. 

Mitigation - For one of the "mitigated" 
The report discusses th is, and deployment mode reflects the lack of 

Jason cases, the analysis assumes makeu h Closed with 
19 NRO n/a n/a instrumentation and clear guidance to drive this decision. Note that, in 

Shaperow 
some cases, the mode selection did not affect the results. 

Ques. 

fuel overheatin . 

While use of favorable fuel patterns was an outcome of B.5.b, it is not an 

Jason 
example of deployed mitigation. The report is very clear in linking deployed 

Closed with 
20 NRO n/a n/a 

Shaperow 
n/a mitigation to S0.54(hh)(2). That part of the regulation is not what requires 

Ques. 
the use of a favorable fuel pattern (that is accomplished t hrough a license 

condition) 



In the report, it mentions the following - "The gap in 

Table 25 based on NUREG-1465 [NRC,1995). It 

NUREG-1465, it is stated that for accidents w 

Jason 
Release from clad-pellet gap - The 

the fuel experiences prolonged hi Closed with 
21 NRO n/a n/a assumed release of cesium (magnitude of n/a 

Shaperow 
0.05, chemical form CsOH) is conservative. 

some instances). Therefore, in th pr , it is conservatively Ques. 

assumed that 5% applies to 10s." -- Additional thought from KC - I 

think your approach is fin It all e room for uncertainty in 

ap Cs is split between Csl and CsOH. 

ut there can be other stable Iodine 

isotopes. 

s ar ime-at-temperature models, so they inherently 

wer temperatures. As for the lack of va lidation of 

Is for spent fuel pool accidents, that is an unavoidable 

sing the tool "as is," and at best could be addressed using 

sen .)Ii 

ore ncertainty on the overall results than do any number of modeling 

ptions. ----- Additional thoughts from KC - I think that I could make 

Release from fuel pellet - The modeling 
an argument that the in-pile tests are not characteristic of reactor 

was validated using in-pile tests for 
accidents and better represent SFP accidents. At the start of the (reactor) 

Jason reactor accidents, which is not 
MOX project, it was expected that MOX releases would be much higher 

Closed with 
22 NRO n/a n/a because the VERCOS (I think) tests showed higher MOX releases at 

Shaperow prototypical of spent fuel pool Ques. 

cl h 
intermediate temperatures. When we ran characteristic reactor severe 

lower fuel temperatures. 
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 real ly, 

rea lly fast. It did not matter. All the volati le fission products came out at 

about the same rate. I think the test data is much better for long sustained 

heat-ups. But I 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). 

Again, this is an uncertainty associated with using the code "as is." Some 

us sensitivity studies have been carried out and the report will acknowledge 
Closed with 

23 NRO n/a n/a floor the reactor building roof. Simple n/a this as an important assumption. In addit ion, CFO analysis showed very 

parametric modeling is used for strong mixing currents in the refue ling bay and uniform mixing would be 
Ques. 

determining whether there will be a burn. expected. 



24 NRO n/a n/a 

25 NRO n/a n/a 

26 NRO n/a n/a 

27 NRO n/a n/a 

28 NRO n/a n/a 

29 NRO n/a n/a 

Public evacuation - Assuming that we can 

evacuate tens and even hundreds of 
Jason 

thousands of people but we cannot get a 
Shaperow 

couple of people up to t he spent fuel pool 

w ith a fi re hose seems illogica l. 

Jason Public evacuation - NRC recommended a 

Shaperow SO-mile evacuation for Fukushima. 

Public evacuation - MELCOR and MACCS 

Jason analysis was used for developing 

Shaperow evacuation and relocat ion assumptions, 

instead of RASCAL. 

Jason 
Results - The consequence/risk results 
presented in t he study assume the 

Shaperow 
robabilit of mit i ation is zero. 

Wit h respect to t he seismic hazard 

evaluation, I reviewed this report section 

Bret 
from the perspective of having some 

working-level knowledge. However, a 
Tegeler 

area may be beneficial, if not 

done. 

-.:1<ar ..... ..,,ake Ground Motion." It may 

helpful to include a brief discussion of how 

the approach taken differs (if so) from RG 

1.208. 

n/a 

n/a 

n/a 

n/a 

You need equipment, you need access, you may hav 
exceeds your pumping capabi li ty, you may be tr · 0 

system that did not survive the event, you m ed 
accident. It is more accurate to say that we 

hundreds of thousands of people from reas 

seismic event, while we may be una le 

the SFP based on a large leak rat 

dam e etc. 

f research project rather than a actual event (the 

CA). We actually t hought it would be best to 

t ion models as is, so if your concern is wit h the 

have to take that up with NSIR. Also, it is our 

at Eric (NSIR) did do some RASCAL analysis. 

results assume the fa ilure probability for successful 

e t of mitigation is 0. The unmit igated results assume it is 1. 

A senior seismologist is part of the SFP scoping study and has already the 

assumptions made pertaining to the seismic hazard. In addition, input for 

the seismic hazard and ground motion modeling was provided by another 

senior seismologist in RES/DE. The information in this chapter is also based 
in large part on information derived for Gl-199 which has been reviewed. 

The report already says that the GMRS is a uniform hazard spectrum 

(average spectrum) in the sense of RG 1.208. Final revision of the report 

will consider further addressing how the approach for determing the 

GMRS (for the rock site studied) is or is not consistent with the approach in 

RG 1.208. 

Closed with 

Ques. 

Closed with 

Ques. 

Closed with 

Ques. 

Closed with 

Ques. 

Closed with 

Ques. 

Closed with 

Ques. 



30 NRO n/a n/a 

31 NRR n/a n/a 

32 NRR n/a n/a 

Bret 
Tegeler 

Figure 26 is helpful, but it would seem that 

a section view, which magnifies the SFP 
wall-to-floor connection, may be helpful in 

understanding t he discussion of the 
cracking behavior (page 47). 

# of assemblies in the SFPs (not the# 
Rick Ennis 

of rack cells) 

Pressure necessary to fai l the blowout 
Rick Ennis 

panels 

n/a 

n/a 

This request has not been included in the c rr 
Closed with 

Ques. 
to include such illustrative figure will be con,-""--.' 
the report. 

· · , which is currently not flagged as such: Closed with 

Ques. 

thoughts from reviewers about information in the report 
might be sensitive, which is currently not flagged as such: Closed with 

ark Caruso (NRO) scanned the report for things that might be Ques. 



Office 

NRR 

NRO 

NMSS 

NSIR 

OPA 

RI 

R II 
R Ill 

RIV 

Resident Inspector 

Status 

Open 

Review Response to Disposition. 

Closed with Ques. 

Closed 



Eugene Dacu~ 
Director. Office of Congressional Affairs 
\"uclcar Regulatory Commission 
\\:ashinglon. DC 205.55-0001 

D::ar \1r. Dacus: 

June 30, 2017 

Enclosed please iind correspondt:nct: I rccci, cd from a com,titut::it. lhey reached out to your 
office about rcsnlution of an cxpon li<.:c:n!sc appiirntion fi11:"d in .::o 14. 

l would greally appreciate your addressing my ccmstitue:it · s Cllll1.:(!ms and responding directly to 
him. Please also ~l!nd a copy to my Wa--hington D.C 0fiicc. attention Micki Rerun. as lam 
interested in your response. Th:mk you in advance for your assistance. 

Sincerely, 

Ron Wyden 
l.1nucd States s~nutor 
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~ futeffiac' 
- _.,,for Government 

Constituent 

Pershall, Sheila 
i600 Old Salem Rd 
,'.1,fban'.> OR 9732", 
Linr1 c·-111r IV 

Web Mail Message __ ....... ___ . 
Web Mail ::_~Lli :,: : irao~ 

Dear Sen:itm WyJer1 

Correspondence Tracking Sheet 

Tracking# 1373404-10Cc_ 

Phone S~1-9i-!671..: 
Email; sh~1ia µer.;hall@atimetal:: .::0•~1 

This letter was sent to SP.nato~ Me•lo.eiv but as an C-regor, bus111!:'% viable 111 prnnucing metal C:('mtHw~~rih 

for f.,re19r. ~nergy with approvdi by the "Juc•ea'. R~gu,atory •;ornm,ssion We also respecllully iequ,,.J~l 
you• support in a,'jvosatmg for results to a 3 vea, p!•11o:11ng applicallori with the NRC. Please find the letter 
to Senator Mmteiy as follows 

Flidav May 12. 2017 

Jeff Merkley 
United States Seri.~t<:1 
PO Box 14172 
ror1lt1nd on 97293 

Dear s~nc11or t,ltJ• ~ley 

,\!'; the exrori adrnini~t, iit•)r at A f: Sw!c1alt:1 .·\i1nv~ & Compon£-:rt!': I am w• 11mg this letter to seek yout 
ass1s1a•lW re(l;>td I nq an ~ ,cpc--t lictnse that nas been stalled for approval ltlrouqh the Fsiuuear >1t-,1J1,l % r ·• 
Comm1ss1on ,:r-.,f.)•'"::, 

Application reference• is. XCOM1284 - lnttial app•,:.,ition May 20 1 : :,rr,endmf-'~! ;r, Jan 2016. 

ATI ~,()£i.".1cilty 1\llov~ & Cc.,rnrf)ner.ts 1s a bt1'.;1r,ess unit ot l\hBJ'ien-.· 7 ~,:,11,:)lC•q•':!s Inc At this Alb?.1\ 
Oregon nead:Ju<1~erc-d llusine5s unit we spcc1<.1lilP. ,n manufactu·,ng a varietv of Si)~l.1al~ metals such a5 
z11cor,ium 1t.:ifn11in1. 1rt,:ir11ur,1 and n1ot)1u·n These metals are also p1t1duC':e~ mto a v.:ine'.:,r of 1n1erme(J1at· 
wrouuht uroduc1~; ancl final .. omponcr,ts sold into a v~netv of applrca:t0n~ both nomest,:;allv and to 
1nternat!onal mc1r ket::, 

l his Hcen::ie i::i for ar: order 1ra11al;y ;:,laced in 2C1.! The m;?t~r·a, was p10n1p!1\ pro,1ucE-!d to ttie :1n;11Lit' 
spriciticat?Nl of this ,:;ustomer The material has no i,1ac1,c:11 use for .:iny other ::ustomer tr. 201i the 
applical,on was held aw~1trr.g as~ur,rnces from the China Ak•m:c Energ·~ ~ulhor1ty .. ,.::AI-.A: Wo:x., ... ,, w,t11 
our Chin~se customer the contract was am~nded in an effort that was believed to aid in the apµri"••1a, ,Jf 
the export license and completion of the sale The amendcO ccmract and appl1ci'ltnn was filed m ic11111r.1 • 
2016. Value of the exput iicense 36 300 kgs ~:: .3~;.:'.C:52 CO USO 

1 he f;urrent s1tuat1011 as exnlained by NRC. 1s that th~ assurance$ re,1un:-:; 1:)( r,cense ap,)rcva! have 
been reccwf.'d from the t~h,r.?. ).torn,c rnergy A,111.,-,1 ;11. (~'.ALA) end 5ubinit!ed :o t:ie NRC. We ~.,h·~ u:.,,Jn 
told by NRC that the .ipp:c,v~1 has been d~l,ivPri due to direct t:l)mr:i1m1,::Hi011 between the fxe--::ut,ve 
Branch (EB) affi!iateJ with the NRC and :he '.-:'!lir.':"se i n•?.iQ'1 Mimsirv CH;i: ATI has been a<:iv:se,1 •fiat 

.. , ::, ..... 



the CFM typ1cal•y does not get involved. but given the large volume of mater:al for tt1is apphcat01: the EB 
may have reached out to CFM for more informatio!"I. 

After seve;ai phont; calls and mq1Jiries lo the NRC. we have not been able to get any additiona1 
inbrmat1on and the situatior· simply drags on. Oregon jobs and tax revenue are at risk as this mate•;a 
ages on our shipping dock as it has since 201-l. Our contract ::ustorner is now tlir':Jatenif"!g to source the 
material else,Nhere likely Russia or F ranee 

ATI respectfully request::; your involvement and inquiry into the status and reason for delay of the export 
i1cerse c1ppiication and the er.pe~tec deci51on and/or approval Thank you for your kind cons•derati,)•1 m 
advocating for results 

Sheila µersllall 

cc Ron WvtJe11 U.S. Senator 
Lee Weber. President A Tl SAC 
Greg oartie·r V P ~h:111<e11ny and Sales. AT I SAC 
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UNITED STATES 
House OF REPRESENTATIVES 

nus rs AF AX lllANSMJSSION fllOM! 

REP. LOUIS J. BAU.JTl'.t, 11,.. DJStmCT OF PI.NNSYLV ANIA. 
1 swm CHtmcM SnEET 
liAZUTON, PA 18201 
TEL: (S70) 751-00SO 
F11.x: (570)751·00S4 

TO; N Re. 
RE: J1 J'\ J ~ tt f le r 
FROM: Vincent J. Kundrik- Comtituent Semec.s kep. 

DATE: 5'-J_ ....-f {, 

FAXNUMBER: 101- 't/J-....Jo, I 
PAGES: (inc. CJYVer sheet) 

ADDrrlONALCOMMBNTS 

Pk°".rt ~vi'r<AJ ··rtof\fr>.tf-m1 .... 

111 /(J.} /l- y (} V' 

nJ, C1J ,114 aa:,p•&ee ,, .. ul!rltl wt6 If art toaftdmdll aad iawutcd HWy (or die .. of•••~ er •tkJ ta 
wlloia t"-f m • ._eue4. ThJa 1211tA1&e uasalu calWalftl 1ar.r.isoa tacl fl blta.W tlllr re, a,a...._t a1aeL 
lfY" 1ft 11ot Ill• ... td •Urtule pa lbe.Y Mf 11&..iaat~ ~le or c.py dtla faa.-,..... MdfJ Ck 1aier 
~fety b)' plleat lf ,- bave naiwet ~ fa1. t., 'lllbtlb ..... tt CW. ru: fr• JMf qsr-. Jf yoa arc •ot1'e 
hat111.., rscipfem f04t '" IIOCIRtd t\af dltdollllca c.,,_r,. 4btl1N~q or taint uy •di• f• nUuu oa 1be coatnU CIC 
1111s .laf.,...doa II crridty pr~tWtea. 
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Ms. Rebecca Schmidt 

· Congresi of tf,t 11niteb 6tattf 
J,outt of lbpttlmtaUbd 

115 C111• ....., .«&c, JlliMII 
..-. ...... ac 20e1&-3en 

r~.sia,1..f1.w 
rJQG .... 1, 

Mayl, 2016 

Director, Office of Congressional Affairs 
Nuclear Regulatory Commission · 

· Washington. D.C. 20SSS.0001 

Dear Ms. Schmidt; 

••V• .JV t , , • • & 

necncr omcaa · 
, ,011111e-o.,-,.sun. tot 

NAMT-.PAIG61 

"' .. ,., .... ·-· 
, • ..._SraMI . 

S-,,, fA t1'01 . 
IISJOI .. ,.., "'-

•WDrUIIIMll 5-T 

~""''°" 17171 ,, ... , ...... 

a1.J~....,,11111101 
,.,..._, fA met 
1)17lf3.1001 jlloQlja 

The ·enclosed information. conccrmng my constituent. M!. Jill S. Shepler, ii submitted for yow· 
consideration. Ms. Sbeplct has requesred my usistance regmding the sto,age of nuclear waste. 

I would greatly appreciate yom assistance in investigating Chis matter and infonning me of }"lur finding., 
and of any accion you are able to take on behalf of Ms. ~~or. 

Thank you very much fbr your attention co this matkr. Please respond to me at the Hazleton Office: 1 
South Church Strut, Suite JOO, HazletOG. PA 18201, (570) 1Sl~0050. 

AJlmybcst, 

d-~~~ 
Lou Barletta . 
Member of Congress 

LB\VK 
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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), I 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 to 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. I 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 Office of 
Congressional Affairs, at ( 301 ) 415-1 776. 

Sincerely, 

IRA Daniel H. Donnan 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), I 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~ 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 to 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. I 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 Office of 
Congressional Affairs. at (301) 415-1776. 

DISTRIBUTION: L TR-16-0249-2-0EDO 
RRihm EOO r/f 
RidsEdoMailCenter RidsSecyMailCenter 

ADAMS Accession No.; Pka. ML16124A907 
OFFICE OEDO OCA 

NAME RRihm EDacus• 

DATE 05119/16 05/18/16 

Sincerely, 
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Mr. Brad Crowell 

tinitcd ~ratts ~cmnc 

June 15, 2016 

Assistant Secretary for Congressional and lntergov 
U.S. Department of Energy 
Fo.rrestal Building, Room 7B 13 8 I 000 Independence Ave, SW 
Washington, DC 20585 

Dear Brad, 
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I wish to bring to your attention a matter 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. I 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, 

µ7,,~ 
John McCain 
United States Senator 

JM/tbh 
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· ~~4!~ ·. · ·';:J0.,7~~~~~t1I~S:~}.~~~~!fl 
Date: 5/16/20 16 
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 I 
feel they are stonewalling me. They have made a technical statement on a minor issue that I feel is not 
only wrong because it is technically impossible in our cWTcnt fleet of Nuclear Power plants, but 
extremely alarming. These alannist statmicnts not only fod the hysteria of the anti-nuclear activists, but 
also in my opinioa threaten national secwity because they undermine public confidence in nuclear power 
technology in general, which includes both the oommercial fleet and the US Navy Nuclear Powered 
Submarine fleet. I am prepared to discuss the technical details of this issue, and also 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 . . .... , 
Senior Reactor Operator (Retired) 



UNITED~ TATES SENATE 
WASHING TON. !JC 2Q!> ICI-OlO~ 

OFFICll\l BUSINESS 

Office of Scoarot 1obQ Mc<:•in 
401 Wott COD.,- St. 
Suice IOl 
Tue,ou, lu. a,·101 

llllllllllEHIII 

____ ._..._ 
Mr. Brad Cro-11 
Asmtant SccR:tary for Congresiiional and lntcrgov 
U.S. De_pJUtment ofEncqy . 
ForrcstaJ Building. Room 7Bl38 1000 Irukpcndence Ave, SW 
Washillgton, DC 20585 •r · 

,20585-




