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In the Matter of 

UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD 

) 
) 

ENTERGY NUCLEAR OPERATIONS, INC. ) Docket Nos. 50-247 /286-L.R 

(Indian Point Nuclear Generating 
Units 2 and 3) 

) 
) 
) 

NRC STAFF'S (1) CROSS-MOTION FOR SUMMARY DISPOSITION, 
AND (2) RESPONSE TO NEW YORK STATE'S MOTION FOR 

SUMMARY DISPOSITION, OF CONTENTION NYS-35/36 
(SEVERE ACCIDENT MITIGATION ALTERNATIVES) 

INTRODUCTION 

Pursuant to 10 C.F.R. § 2.1205, the NRC Staff ("Staff') respectfully requests that the 

Atomic Safety and Licensing Board ("Board") (a) grant summary disposition of New York State 

("New York" or "NYS") Contention 35/36 in favor of the Staff,1 and (b) deny New York's motion 

for summary disposition of this contention, filed on January 14, 2011.2 In support of this motion, 

the Staff submits that it has provided a clear, rational, and legally sU'fficient explanation of tt,e 

reasons why it has determined that Entergy Nuclear Operations, Inc. ("Entergy" or "Applicant") 

need not be required to complete "final" cost-benefit analyses of its "potentially cost-beneficial" 

severe accident mitigation alternatives (SAMAs), and why none of the SAMAs identified by 

1 This motion is supported by the "NRC Staffs Statement of Material Facts" attached hereto (see 
n. 97, infra), and is filed in accordance with the Board's (1) "Order (Establishing Deadline for Filing 
Responses and Cross-Motions for Summary Disposition of NYS-35/36)" (Jan. 21, 2011), (2) "Order 
(Extending Page Limits and Establishing Deadline for Filing Responses to Waiver Petition)" (Feb. 1, 
2011), and (3) "Order (Granting NRC Staff's Request for an Extension of Time)" (Feb. 3, 2011). 

2 "State of New York's Motion for Summary Disposition of Consolidated Contention NYS-35/36" 
(Jan. 14,2011) ("New York's Motion"). In support of its Motion, New York submitted "[New York's] 
Statement of Undisputed Material Facts in Support e,f Its Motion for Summary Disposition of Combined 
Contention NYS-35/36" ("NYS Statement of Material Facts"); copies of 15 documents issued by the 
Commission or NRC Staff, of a legal, regulatory, or I"egulatory guidance nature; and the "Declaration of 
Janice A. Dean," attesting that those copies are "true and correct." No affidavits or declarations of a 
factual or expert opinion nature were submitted in support of New York's Motion. 
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Entergy must be imposed as a condition for license renewal of Indian Point Units 2 and 3 ("IP2" 

and "IP3"). Further, the Staff submits that Contention NYS 35/36 does not raise a genuine issue 

of material fact for which an evidentiary hearing is necessary, and the Staff is entitled to a 

decision on this contention as a matter of law. Finally, the Staff submits that New York's Motion 

reflects a misunderstanding of applicable law, NRC regulations and regulatory guidance, as 

well as this Board's ruling in LBP-10-13 that the National Environmental Policy Act of 1969 

("NEPAli) does not require the NRC to impose cost-beneficial SAMAs as a condition for license 

renewal. For these reasons, in accordance witl:'l10 C.F.R. §§ 2.1205(c) and 2.710(d)(2), the 

Staff respectfully submits that its cross-motion for summary disposition of Contention NYS 35/36 

should be granted, and New York's Motion should be denied.3 

BACKGROUND 

On April 23, 2007, Entergy filed an application to renew the operating licenses for IP2 

and IP3 for an additional period of 20 years. As required by 10 C.F.R. §§ 51.53(c) and 54.23, 

Entergy submitted an "Environmental Report" ("ER") as part of its license renewal application 

("LRA"). The NRC published a notice of receipt of the LRA and a notice of acceptance for 

docketing/notice of opportunity for hearing, on May 11 and August 1, 2007, respectively.4 On 

November 30,2007, New York filed a petition for leave to intervene and its initial contentions,5 

including two contentions concerning the Applicant's SAMA analysis (NYS Contentions 12 

3 As set forth infra at 20-21 and 35-38, the Staff disputes New York's interpretation of NRC 
regulatory guidance - which was issued by the Staff and which the Staff has utilized repeatedly for the 
past decade in its review of license renewal applications. In the event that the Board finds that it requires 
further explanation of the agency's regulatory guidance or the Staff's application thereof, the Staff would 
be prepared to further explain those matters in oral argument on the pending motions. 

4 See (1) "Entergy Nuclear Operations, Inc.; Notice of Receipt and Availability of Application for 
Renewal of Indian Point Nuclear Generating Unit Nos. 2 and ~, Facility Operating License Nos. DPR-26 
and DPR-64 for an Additional 20-Year Period," 72 Fed. Reg. Z6,850 (May 11,2007); and (2) "[Entergy], 
Indian Point Nuclear Generating Unit Nos. 2 and 3; Notice of I~cceptance for Docketing of the Application 
and Notice of Opportunity for Hearing Regarding Renewal of Facility Operating License Nos. DPR-26 and 
DPR-64 for an Additional20-Year Period," 72 Fed. Reg. 42,134 (Aug. 1,2007). 

5 See "New York State Notice of Intention to Participslte and Petition to Intervene" ("New York 
Petition" or "NY Petition") (Nov. 30, 2007). 
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and 16).6 On July 31,2008, the Board issued its ruling on standing and the admissibility of 

contentions/ in which the Board, inter alia, granted New York's petition and admitted NYS 

Contentions 12 and 16 (in part).8 

On December 22, 2008, the Staff issued Draft Supplement 38 to the "Generic 

Environmental Impact Statement for License Renewal of Nuclear Plants" ("GElS"), 

NUREG-1437 (May 1996), in which it evaluated the site-specific environmental impacts of 

license renewal for IP2 and IP3.9 As pertinent here, the'Staff evaluated the environmental 

impacts of postulated accidents at IP2 and IP3 (DSEIS Chapter 5) - in which it considered 

(a) the environmental impacts of "design-basis accidents" ("DBAs") (DSEIS § 5.1.1), (b) the 

environmental impacts of "severe accidents" (DSEIS § 5.1.2), and (c) the Applicant's analysis of 

severe accident mitigation alternatives (DSEIS § 5.2). The Staff observed that the Commission 

had generically determined in the GElS that the environmental impacts of postulated accidents 

(including severe accidents) related to license renewal for ill! nuclear power plants - specifically 

including Indian Point - are "SMALL"; further, the Staff found that there are no site-specific 

impacts related to DBAs or severe accidents for IP2 and IP3 beyond those discussed in the 

GElS (DSEIS at 5-3 - 5.4).10 Finally, the Staff summarized its review of Entergy's SAMA 

6 NYS Contention 12 alleged that the SAMA analysis presented in the Applicant's ER did not 
accurately reflect decontamination and clean-up costs associated with a severe accident; NY Petition 
at 140-45. NYS Contention 16 alleged, inter alia, that the Applicant's SAMA analysis did not accurately 
reflect the number of people who would be affected by a severe accident and that its air dispersion model 
did not accurately predict the dispersion of radionuclides in a severe accident. Id. at 163-67. 

7 Entergy Nuclear Operations, Inc. (Indian Point Nuclear Generating Units 2 and 3), LBP-08-13, 
68 NRC 43 (2008). 

8 Indian Point, LBP-08-13, 68 NRC at 100-02 and 110-13. With respect to Contention 16, the 
Board admitted issues pertaining to population projections, the air dispersion module in the MACCS2 
code, and the predicted geographic distribution of radioactive doses. 

9 "Generic Environmental Impact Statement for License Renewal of Nuclear Plants, 
Supplement 38 Regarding Indian Point Nuclear Generating Unit Nos. 2 and 3. Draft Report for 
Comment," NUREG-1437, Supplement 38 (Dec. 2008) ("Draft SEIS" or "DSEIS"). 

10 See GElS, § 5.5, at 5-114 - 5-115. Tfle GElS discussion of the environmental impacts of 
postulated accidents included explicit consideration of Indian Point. See, e.g., GElS at 5-14.5-15,5-17, 
5-22,5-29,5-34, 5-36, 5-38,5-40,5-43,5-45,5-47,5-52,5-85,5-87,5-88, and 5-97. 
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analyses, and concluded that "the methods used, and the implementation of those methods, 

were sound," Entergy's evaluations were "reasonable and sufficient," and none of the SAMAs 

identified by Entergy need to be implemented (DSEIS at 5-10). In this regard, the Staff stated: 

Based on its review of the SAMA analysis, the staff concurs with 
Entergy's identification of areas in which risk can be further 
reduced in a cost-beneficial manner through the implementation 
of all or a subset of potentially cost-beneficial SAMAs. Given the 
potential for cost-beneficial risk reduction, the staff considers that 
further evaluation of these SAMAs by Entergy is appropriate. 
However, none of the potentially cost-beneficial SAMAs relate to 
adequately managing the effects of aging during the period of 
extended operation. Therefore. they need not be implemented 
as part of the license renewal pursuant to 10 CFR Part 54. 

/d.; emphasis added. On February 27,2009. New York filed contentions challenging the Draft 

SEIS, including Amended Contentions 12-A and 16_A;11 on June 16, 2009, the Board admitted 

Amended Contentions 12-A and 16-A (in part).12 

In November 2009, the Staff held two telephone conference calls with the Applicant to 

discuss a discrepancy the Staff had identified in its review of the meteorological data input~ , 

utilized by Entergy in its MACCS2 code SAMA analyses. 13 By letter dated November 16, 2009, 

the Applicant committed to correct its MACCS2 code meteorological inputs, to re-run its SAMA 

analyses, and to provide the results of its SAMA reanalysis to the NRC. 14 On December 11, 

11 "State of New York Contentions Concerning NRC Staff's Draft Supplemental Environmental 
Impact Statement," filed February 27,2009 ("DSEIS Contentions"). Nowhere did the State challenge the 
Staff's conclusion that "none of the potentially cost-beneficial SAMAs relate to adequately managing the 
effects of aging during the period of extended operation" and H[t]herefore, they need not be implemented 
as part of the license renewal pursuant to 10 CFR Part 54" (DSEIS at 5-10). 

12 "Order (Ruling on New York State's New and Amended Contentions)" (June 16, 2009). at 3-7. 

13 See "Summary of Telephone Call Held on November 3, 2009, Between [NRC] and [Entergy], 
Concerning Meteorological Data Used for the [SAMA] Analysis" (Nov, 17,2009) (Agencywide Documents 
Access and Management System ("ADAMS") Accession No. ML093170168); "Summary of Telephone 
Call Held on November 9, 2009, Between [NRC] and [Entergy] Concerning Meteorological Data Used for 
the [SAMA] Analysis" (Nov, 17, 2009) (ADAMS Accession No, IVIL093170171). 

14 See Letter from Paul Bessette, Esq. to the Board (Nov, 17, 2009), enclosing Letter from Fred 
Dacimo, Vice President/License Renewal (Entergy) to NRC Document Control Desk (Nov. 16,2009) 
(ADAMS Accession No. ML093340049). 

http:part).12
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2009, the Applicant submitted its SAMA Reanalysis, using revised meteorological data inputs. 15 

On March 11, 2010, the State filed Amended Contentions NYS 35 and 36, along with 

Contentions 12B and 16B (challenging Entergy's December 2009 SAMA Reanalysis).16 

On June 30,2010, the Board issued its ruling in.LBP-10-13, in which it, intera/ia, 

admitted in part, and rejected in part, NYS Contentions 35 and 36, and consolidated these 

contentions into Contention NYS-35/36. 17 On July 15, 2010, the Staff and Applicant filed 

petitions for interlocutory review of the Board's decisioo in LBP-1 0-13; 18 on November 30, 2010, 

the Commission issued its decision in CLI-1 0_30,19 in which it denied the petitions for 

interlocutory review for failing to meet the standards set forth in 10 C.F.R. § 2.341 (f). 

On December 3,2010, the Staff issued Final Supplement 38 to the GElS, providing its 

final evaluation of the site-specific environmental impacts of license renewal for IP2 and IP3. 20 

15 See Letter from Fred Dacimo, Vice President/License Renewal (Entergy Nuclear Northwest), 
to NRC Document Control Desk (Dec. 11,2009) (ADAMS Accession No. ML093580089). 

16 See "State of New York's New and Amended Contentions Concerning the' December 2009 
[SAMA] Reanalysis" (Mar. 11,2010) ("Supplemental Contentions"). See also, (1) "NRC Staff's Answer to 
State of !\lew York's New and Amended Contentions Concerning the December 2009 [SAMA] 
Reanalysis" (Apr. 5,2010) ("Staff Answer"); (2) "Applicant's Answer to New York State's New and 
Amended Contentions Concerning Entergy's December 2009 Revised SAMA Analysis" (Apr. 5, 2010); 
and (3) "State of New York's Combined Reply to Entergy and NRC Staff Answers to the State's New and 
Amended Contentions Concerning the December 2009 [SAM A] Reanalysis" (Apr. 12!,2010). 

17 Entergy Nuclear Operations, Inc. (Indian Point Nuclear Generating Units 2 and 3), LBP-10-13 
("Memorandum and Order (Ruling on the Admissibility of New York's New and Amended Contentions 
12B, 16B, 35, and 36),,), 71 NRC _ (June 30,2010) (slip op.). 

18 See (1) "NRC Staffs Petition for Interlocutory Review of the [Board's] Decision Admitting 
[NYS] Contentions 35 and 36 on [SAMAs] (LBP-10-13)" (July 15, 2010); and (2) "Applicant's Petition for 
Interlocutory Review of LBP-10-13" (July 15, 2010). New York and the State of Connecticut filed a joint 
response to these petitions on July 26, 2010, to which Entergy and the Staff each replied on August 2,. 
2010. 

19 Entergy Nuclear Operations, Inc. (Indian Point Nuclear Generating Units 2 and 3), CLI-10-30, 
72 NRC _ (Nov. 30, 2010) (slip op.). 

20 See Letter from Sherwin E. Turk to the Beard (Dec. 3, 2010), enclosing a compact disc (CD) 
containing the "Generic Environmental Impact Statement for License Renewal of Nuclear Plants, 
Supplement 38 Regarding Indian Point Nuclear Gen~rating Unh Nos. 2 and 3, Final Report," 
NUREG-1437, Supplement 38, Vols. 1,2 and 3 (Dec. 2010) ("Final SEIS" or "FSEIS"). While the Board 
has indicated that the FSEIS need not be attached to any pleadings filed in this proceeding (Scheduling 
Order of July 1, 2010, at 17-18), a partial copy of the FSEIS (including Chapter 5, Appendix A (in part), 
and Appendix G), is attached hereto as Attachment 1, for the convenience of the Board and parties. 

http:NYS-35/36.17
http:Reanalysis).16
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As it had done in the Draft SEIS, the Staff evaluated the environmental impacts of postulated 

accidents at IP2 and IP3, in which it considered (a) the environmental impacts of DBAs (FSEIS 

§ 5.1.1), (b) the environmental impacts of "sevefe accidents" (ld., § 5.1.2), and (c) Entergy's 

analysis of SAMAs - specifically considering it~ December 2009 SAMA Reanalysis, in which it 

identified several additional potentially cost-beneficial SAMAs (ld., § 5.2, at 5_4).21 The Staff 

further provided a detailed explanation of the bases for its determination that Entergy's SAMA 

analyses, as revised in December 2009, were acceptable (ld., at 5-4 - 5-11; Id., at G-1 - G-49). 

Finally, the Staff addressed the Board's decision in LBP-10-13, providing a further explanation 

for its determination that none of the SAMAs identified by Entergy as potentially cost-beneficial 

need be imposed as a condition for license renewal - "even if those potentially cost-beneficial 

SAMAs are 'finally' found to be cost-beneficial" ({d. at 5-11 - 5-12). 

On January 14, 2011, New York moved for summary disposition of Contention NYS 

35/36, claiming that the Staff's determination not to require Entergy to perform "final" cost-

benefit analyses and not to require implementation of cost-beneficial SAMAs as a condition for 

license renewal violates applicable legal and regulatory requirements. 

21 Entergy identified certain SAMAs as potentially cost-beneficial in its ER, and the Staff identified 
several other potentially cost-beneficial SAMAs in its Draft SEIS. Entergy identified all of these SAMAs 
(with one exception), along with certain additional SAMAs, as potentially cost-beneficial in its December 
2009 Reanalysis. A table listing each of these SAMAs, and how they were assessed in Entergy's original 
and revised SAMA analyses, the Staffs DSEIS, and NYS Contentions 35 and 36, is contained in the 
Staff's Answer of April 5, 2010, at 15 (Table of "Potentially Cost-Beneficial [SAMAsj"). The Staff 
incorporates that table by reference herein. 
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DISCUSSION 

I. Summary Disposition of NYS-35/36 Should Be Granted in Favor of the Staff 

A. Legal Standards for Summary Disposition 

This Board has previously had occasion to consider and apply the standards governing 

motions for summary disposition.22 In brief, pursuant to 10 C.F.R § 2.1205(a), unless othel\~ise 

directed, any party may submit a motion for summary disposition in a Subpart L adjudicatory 

proceeding no later than 45 days prior to the commencement of evidentiary hearings. Such 

motions must include an explanation of the basis for the motion and affidavits to support 

statements of fact. In ruling on motions for summary disposition, the Board is to apply the 

standards for summary disposition set forth in 10 C.F.R Part 2, Subpart G. 10 C.F.R 

§ 2.1205(c). As described in Subpart G: 

The presiding officer shall render the decision sought if the filings 
in the proceeding, ... together with the statements of the parties 
and the affidavits, if any, show that there is no genuine issue as to 
any material fact and that the moving party is entitled to a decision 
as a matter of law. 

10 C.F.R § 2.710(d)(2) (emphasis added); Pacific Gas and Electric Co. (Diablo Canyon Power 

Plant Independent Spent Fuel Storage Installation), LBP-08-7, 67 NRC 361,371 (2008). 

Under the NRC's rules of practice, "[a]1I material facts set forth in the statement [of 

material facts] required to be served by the moving party will be considered to be admitted 

unless controverted by the statement required to be served by the opposing party. 10 C.F.R 

§ 2.710(a). The moving party bears the initial burden of demonstrating the absence of a 

genuine issue of material fact Diablo Canyon, LBP-08-7, 67 NRC at 371, citing Celotex Corp. 

v. Catrett, 477 U.S. 317, 323 (1986). Any party opposing the motion cannot rest on "the mere 

22 See Entergy Nuclear Operations, Inc. (Indian Point Nl.clear Generating Units 2 and 3), 
"Memorandum and Order (Denying Entergy's Motion for the Summary Disposition of NYS Contention 
17/17A)" (Apr. 22, 2010), at 1-2 (unpublished); id" "Memorandurl and Order (Ruling on Motions for 
Summary Disposition" (Nov. 3, 2009), at 1-2 (unpublished). 

http:disposition.22
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allegations or denials" in its pleading, but must set forth specific facts showing that there is a 

genuine issue of fact for trial. 10 C.F.R. § 2.71 O(b); Diablo Canyon, 67 NRC at 372 and cases 

cited therein. Finally, the Board must examine the evidence in the light most favorable to the 

nonmoving party. Id., citing Anderson v. Uberty Lobby, Inc., 477 U.S. 242, 255 (1986). 

B. No Genuine Issue of Material Fact Exists Concerning NYS Contention 35/36. 

Contention NYS 35/36, as admitted by the Board in LBP-10-13 and clarified by the 

Commission in CLI-10-30, raises two fundamentally legal issues: (1) Are "final" engineering 

project cost estimates required for SAMAs which the applicant has already found to be 

"potentially cost-beneficial," and (2) Has the Staff provided a rational basis for its determination 

not to require that cost-beneficial SAMAs be implemented as a backfit to the plant's current 

licensing basis ("CLB,,)23 as a condition for license renewal, where those SAMAs do not relate to 

10 C.F.R. Part 54 reqUirements for managing the effects of aging. Significantly, as the State of 

New York recognizes,24 this contention does not present any genuine issue of material fact for 

which an evidentiary hearing is required. Accordingly, NYS 35/36 may now be resolved as a 

matter of law. Moreover, the Staff submits that summary disposition should be entered in its 

favor, for the reasons set forth herein and in the "Statement of Material Facts" attached hereto. 

23 The term "current licensing basis" or "CLB" is defined in 10 C.F.R. § 54.3(a) as "the set of NRC 
requirements applicable to a specific plant and a licensee's written commitments for ensuring compliance 
with and operations within applicable NRC requirements and the plant-specific design basis (including all 
modifications and additions to such commitments over the life of the license) that are docketed and in 
effect [at the time of the license renewal application]. ... " The CLB "represents an 'evolving set of 
requirements and commitments for a specific plant that are modified as necessary over the life of a plant 
to ensure continuation of an adequate level of safety, ,II Florida Power and Light Co. (Turkey Point Nuclear 
Plant. Units 3 and 4), CLi-01-17, 54 NRC 3,9 (2001), Citing Final Rule, "Nuclear Power Plant License 
Renewal; Revisions," 60 Fed, Reg. 22,461, 22,473 (May 8,1995), 

24 See "State of New York's Motion for Leave to File New and Amended Contentions Concerning 
the December 2009 Reanalysis of [SAMAs]" (March 11, 2010) ("Motion for Leave to File"), at 14 
("Contentions 35 and 36 are essentially based on legal deficiencies in the December 2009 SAMA 
Reanalysis,"); New York's Motion at 2-3 and 25; cf. New York's Statement of Material Facts, passim; NRC 
Staff's Statement of Material Facts, passim. 
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C. The FSEIS Provides a "Rational Basis" for the Staff's Determination 
and Resolves the Legal Issues Raised in Contention NYS 35/36. 

1. Summary of the Issues Raised in Contention I\IYS 35/36 

As originally filed by New York, NYS Contentions 35 and 36 asserted as follows: 

NYS Contention 35 
The December 2009 Severe Accident Mitigation Alternatives 
("SAMA") Reanalysis does not comply with the requirements of 
the National Environmental Policy Act (42 U.S.C. Sections 
4332(C)(iii) and (2)(e)) , the President's Council on Environmental 
Quality's regulations (40 C.F.R. Section 1502.14), the Nuclear 
Regulatory Commission's Regulations (10 C..F.R. Section 
51.53(c)(3)(ii)(L)) or controlling federal court precedent (Limerick 
Ecology Action, Inc. v. NRC, 869 F.2d 719 (3d Cir. 1989)) 
because it identifies nine mitigation measures which have not yet 
been finally determined to be cost-effective, and which. if they are 
sufficiently cost effective, must be added as license conditions 
before a new and extended operating license can be issued.25 

NYS Contention 36 
The December 2009 Severe Accident Mitigation Alternatives 
("SAMAil) Reanalysis does not comply with the requirements of 
the National Environmental Policy Act (42 U.S.C. Sections 
4332(C)(iii) and (2)(e)), the President's Council on Environmental 
Quality's regulations (40 C.F.R. Section 1502.14), the Nuclear 
Regulatory Commission's Regulations (10 C.F.R. Section 
51.53(c)(3)(ii){L)). the Administrative Procedure Act 5 U.S.C. 
Section 553(c), 554(d), 557(c), and 706 or contrOlling federal court 
precedent (Limerick Ecology Action, Inc. v. NRC, 869 F .2d 719 
(3d Cir. 1989)) because this SAMA Reanalysis identifies a number 
of mitigation alternatives which are now shown, for the first time, 
to have substantially greater benefits in excess of their costs than 
previously shown yet are not being included as conditions of the 
proposed new operating license.26 

In essence, NYS Contention 35 asserted that nine SAMAs which Entergy or the Staff 

had found to be "potentially cost-beneficial,,27 or "potentially cost-effective" (IP2-9, IP2-21, IP2-

22, IP2-53, IP2-62, IP3-7, IP3-18, IP3-19, and IP.3-53)28 should be subject to "full engineering 

25 Supplemental Contentions at 13; capitalization omitted. 

26 'd. at 36; capitalization omitted. 

27 'd, at 22-23. 

28 'd, at 33-34, 

http:license.26
http:issued.25
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cost estimates" (i.e., "engineering project cost benefit analysis," which Entergy has stated it 

plans to perform),29 to allow the NRC to "determin[e] which cost-effective mitigation measures 

should be imposed as a condition of license renewal."ao In New York's view, Entergy was 

required to "finalize" or "complete the economic analysis to determine if [these nine SAMAs] are 

sufficiently cost-effective to require implementation,"31 in order for the NRC to satisfy its "hard 

look" obligations under NEPA32 and related NRC regulations and guidance. Further, as 

originally filed, the contention asserted that the NRC must, as a matter of law, require 

implementation of cost-effective SAMAs as a condition for license renewal. 33 Similarly, in NYS 

Contention 36, New York asserted that nine other SAMAs (IP2-28, IP2-44, IP2-54, IP2-60, 

IP2-61, IP2-65, IP3-55, IP3-61, and IP3-62)34 which Entergy's analyses had shown to be 

"substantially" cost-beneficial,35 or "clearly cost-effective" and unlikely "to be dismissed even as 

a result of more engineering cost analysis,,,36 must be imposed as a condition for license 

renewal. Finally, New York asserted that if the NRC does not impose cost-effective SAMAs as 

a condition for license renewal, it must provide "a rational basis" for that decision, as required by 

the Administrative Procedure Act (CIAPA"), 5 U.S ,C. § 551, et seq.37 

In LBP-1 0-13, the Board admitted in part, and rejected, in part, the issues raised in these 

contentions. The Board held that NEPA does not require the NRC to impose license conditions 

29 See Motion for Leave to File at 11, 13; Supplemental Contentions at 15, 23, 24 n.10, 25, 27. 
28, 31, 33, 34, 35, and 37; December 2009 SAMA Reanalysis at 32. 

30 Supplemental Contentions at 34. 

31 Id. at 35; emphaSis added. Cf. id at 15. 

32 Id. at 16, 30-31. 

33 Id. at 14-16,23,25,28,34,39,40,42, and 46. 

34 Id. at 47-50, 

35 Id. at 48-49, 

36 Motion at 11; Supplemental Contentions at 47; cf. id, at 37, 

37 Motion for Leavo to File at 13,14; Supplemental Contentions at 14-15, 34,40,41, and 44. 

http:renewal.33
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to redress potential environmental impacts in a license renewal proceeding38 
- and it struck 

from the contentions the State's claim that such an action must be taken to meet the agency's 

NEPA obligations. LBP-10-13, slip op. at 29. The Board then consolidated the contentions into 

a single contention (NYS 35/36), raising the following issues: 

We hold that in order to meet its obligations under NEPA, 
once a SAMA has been identified as plainly cost-effective, 
the NRC Staff must either require implementation or, in the 
alternative, explain why it has decided not to require 
implementation prior to license renewal. Likewise, the 
applicant must supply information that is sufficiently 
complete for the Commission to be able to explain its 
decision. : 

Id. at 35; emphasis added. 39 Thus, as the Commission later clarified, NYS 35/36 challenges 

(a) the sufficiency of the Staff's explanation for not requiring cost-effective SAMAs to be 

implemented prior to license renewal, and (b) the sufficiency of the current SAMA cost-ben.efit 

estimates for NEPA purposes, in the absence of engineering project cost-benefit analyses for 

38 Indeed, the Board had previously recognized that NEPA does not require an agency to take 
any particular action other than to take a "hard look" at the environmental impacts of its proposed actions: 

NEPA does not require that a federal agency take any particular action. 
It does, however. require that the federal agency take a "hard look" at the 
environmental impact its proposed action could have before the action is 
taken. and to document what it has done." ... [T]he goals of NEPA are 
to inform federal agencies and the public about the environmental effects 
of proposed projects. See Robertson. 490 U.S. at 339. 

Indian Point. LBP-08-13. 68 NRC at 201 n.1038. 

39 The Board recognized that requiring the implementation of cost-effective SAMAs prior to 
license renewal would involve a backfit to the CLB. See LBP-10-13, slip op. at 30 (admitting NYS 35 
"insofar as it alleges that the Draft SEIS does not provide a rational basis for granting the license 
extension without mandating a CLB backfit as a prerequisite for the extension."), Similarly, the Board 
held that the Staff must provide a "rational basis" for not requiring the implementation of cost-effective 
SAMAs as "a backfit to the CLB," Id. at 28-30, 34-35, 

http:added.39
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various SAMAs. CLI-10-30, slip op. at 3,5,6.40 

2. The FSEIS Provides an Objective and Thorough SAMA Evaluation. 

In December 2010, the Staff issued its Final SEIS in this proceeding. Therein, as 

summarized supra at 5-6, the Staff evaluated the environmental impacts of postulated accidents 

at IP2 and IP3 as we" as the severe accident mitigation alternatives which the Applicant had 

found to be potentially cost-beneficial. 41 More specifically, in the Final SEIS the Staff 

considered (a) the environmental impacts of design basis accidents (FSEIS § 5.1.1), (b) the 

environmental impacts of "severe accidents" (ld., § 5.1.2), and (c) Entergy's analysis of SAMAs, 

as revised in its December 2009 SAMA Reanalysis (ld., § 5.2, at 5-4). An extensive and 

detailed description of each aspect of this analysis was provided in Appendix G of the FSEIS.42 

With respect to design basis accidents, the Staff observed that DBAs are part of a 

plant's CLB under its current license, that the CLB will continue to be maintained under a 

renewed license in accordance with 10 C.F.R. § 54.33, and that the CLB is not subject to review 

for license renewal (FSEIS at 5-2). Further, the Staff cited the Commission's generic 

determination in the GElS, that the environmental impacts of postulated DBAs related to license 

renewal for E!!l nuclear power plants are of "SMALL" significance, and neither Entergy nor the 

Staff had identified any new and significant information that would exclude IP2 and IP3 from this 

determination (ld. at 5-2 - 5-3). Accordingly, the Staff concluded that DBAs at IP2 and IP3 

would have no impacts for license renewal beyond those discussed in the GElS (ld. at 5-3). 

40 The Staff and Entergy filed petitions for interlocutory review, challenging the introduction of 
CLB and backfit issues into a license renewal proceeding on NEPA issues. The Commission observed 
that those arguments "are not without force," and H[p]ortions of the Board's decision appear problematic, 
and may warrant our review later in the proceeding." CLI-10-30, slip op. at 6. The commission, however, 
found no reason to address those issues now, stating that it did not "read LBP-10-13 ... to require the 
Staff either to impose license conditions or to undertake formal Part 50 backfit analyses for the potentially 
cost-beneficial SAMAs identified in contention NYS-35/36." Id.; emphasis added. 

41 S 21 ee n. , supra. 

42 FSEIS, Appendix G ("U.S. NRC Staff Evaluation of Severe Accident Mitigation Alternatives for 
Indian Point Nuclear Generating Unit Nos. 2 and 3 in Support of License Renewal Application Review)." 

http:FSEIS.42
http:cost-beneficial.41
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With respect to severe accidents, the Staff observed as follows: 

Severe nuclear accidents are those that are more severe than DBAs 
because they could result in substantial damage to the reactor core, 
regardless of offsite consequences. In the GElS, the NRC staff 
assessed the impacts of severe accidents using the results of 
existing analyses and site-specific information to conservatively 
predict the environmental impacts of severe accidents for each plant 
during the renewal period. 

Id. at 5-3. The Staff noted that the GElS had evaluated severe accidents at 44 nuclear plants 

and, based on the information in the GElS, the Commission had found that U[t]he probability 

weighted consequences of atmospheric releases, fallout onto open bodies of water, releases to 

groundwater, and societal and economic impacts from severe accidents are small for all plants." 

Id. 43 Further, the Staff noted that it had not identified any new and significant information with 

regard to the consequences from severe accidents for IP2 and IP3 beyond those discussed in 

the GElS. Id. at 5-3 ...:. 5.4. Accordingly, the Staff concluded that there are no impacts of severe 

accidents at IP2 and IP3 beyond those discussed in the GElS. Id. at 5-4. 

Finally, in accordance with the GElS (at 5-116), because a site-specific consideration of 

severe accident mitigation alternatives had not yet been performed for IP2 and IP3, the Staff 

performed an evaluation of Entergy's SAMA analyses, as revised through its December 2009 

SAMA Reanalysis. 44 See FSEIS at 5-4 - 5-12, and Appendix G. 45 The Staff's evaluation took 

into account the hundreds of SAMAs that had been identified by Entergy (see FSEIS at G-49), 

and provided a detailed explanation of the bases for the Staff's conclusion that Entergy's SAMA 

43 See GElS, § 5.5, at 5-114 - 5-115. The GElS discussion of the environmental impacts of 
postulated accidents included explicit consideration of Indian Point. See, e.g., GElS at 5-14,5-15,5-"17, 
5-22,5-29,5-34,5-36,5-38,5-40,5-43,5-45,5-47, 5-52, 5-85, 5-87, 5-88, and 5-97. 

44 As stated in the FSEIS, "[t]he purpose of this consideration is to ensure that plant changes 
(i.e., hardware, procedures, and training) with the potential for improving severe accident safety 
performance are identified and evaluated." FSEIS at 5-4; emphasis added. 

45 Chapter 5 of the FSEIS presents an 8-page summary of the Staff's evaluation of Entergy's 
SAMA analysis. A far more detailed description of Entergy's SAM A analysis and the Staff's evaluation 
thereof, comprising approximately 50 pages, is presented in FSEIS Appendix G. 

http:Reanalysis.44


- 14 -

analyses, as revised, were acceptable (Id., at 5-4 - 5-11, and Appendix G, at G-1 - G-49).46 

The Staff commenced its SAMA evaluation by considering Entergy's process of analysis 

and the methodology it had utilized, as well as its estimates of risk and core damage frequency 

("CDF") from various events (/d. at 5-4 - 5-7). Based on its review of Entergy's "data and 

evaluation methods, as revised," the Staff concluded that "the quality of the risk analyses is 

adequate to support an assessment of the risk reduction potential for candidate SAMAs" (Id. 

at 5-6), and the Staff therefore "based its assessment of offsite risk on the CDFs and offsite 

doses reported by Entergy." Id. Next, the Staff considered Entergy's evaluation of potential 

improvements to the plant, procedures, and training that might be made to reduce the risk 

posed by severe accidents. Id., § 5.2.3. The Staff reviewed Entergy's determination to exclude 

certain of those measures from further consideration, and concluded "that Entergy's ER SAMA 

analysis used a systematic and comprehensive process for identifying potential plant 

improvements for IP2 and IP3, and that the set of potential plant improvements identified by 

Entergy is reasonably comprehensive and, therefore, acceptable." Id. at 5-7. 

The Staff then considered Entergy's evaluation of the risk reduction potential for the 

remaining SAMAs (68 for IP2 and 62 for IP3), and the cost of improvements each such SAMA 

would entail. Id., § 5.2.4, at 5-8. The Staff found that "the SAMA evaluations were performed 

using realistic assumptions with some conservatism." Id. The Staff observed that Entergy had 

"estimated the costs of implementing the candidate SAMAs through the application of 

engineering judgment and the use of other licensees' estimates for similar improvements." Id. 

The Staff noted that Entergy conservatively omitted the cost of replacement power required 

during outages to implement the modifications, and did not consider inflation. Id. Further, the 

Staff reviewed Entergy's basis for calculating the different measures' risk reduction potential, 

and concluded that "the rationale and assumptions for estimating risk reduction are reasonable 

46 In addition, the Staff responded to various comments it had received concerning its evaluation 
in the DSEIS of severe accidents and SAMAs. See, e.g., FSEIS Appendix A, at A-98 and A-123 -A-134. 

http:G-49).46
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and generally conservative (Le., the estimated risk reduction is higher than what would actually 

be realized)." Id. The Staff reviewed the basis for Entergy's cost estimates, and found those 

cost estimates "to be reasonable and generally consistent with estimates provided in support of 

other plants' analyses." Id. The Staff concluded that "the risk reduction and the cost estimates 

provided by Entergy are sufficient and appropriate for use in the SAMA evaluation." Id. 

Finally, the Staff evaluated Entergy's cost-benefit comparison, in which Entergy 

compared the costs and benefits of each remaining SAMA Id.) § 5.2.5. The Staff observed 

that Entergy had executed its cost-benefit analysis in accordance with NUREG/BR-0184, 

"Regulatory Analysis Technical Evaluation Handbook" (NRC 1997), and that Entergy had 

provided two sets of discount rates, consistent with the guidance in Revision 4 of 

NUREG/BR-0058, "Regulatory Analysis Guidelines of the [NRC]" (NRC 2004). Id. at 5-8. After 

discussing in detail each of the "potentially cost-beneficial SAMAs" that Entergy had identified, 

the Staff concluded that "the costs of the SAMAs evaluated would be higher than their 

associated benefits" for all but 12 SAMAs for IP2 and nine SAMAs for IP3;47 In addition, one 

unnumbered potentially cost-beneficial SAMA was identified for both units. FSEIS at 5-8 - 5-10. 

Having described its evaluation of Entergy's SAMA analysis in detail, the Staff presented 

its conclusions regarding Entergy's SAMA analyses: 

The staff reviewed Entergy's [SAMA] analysis, as revised, and 
concludes that the methods used, and the implementation of 
those methods, were sound. The treatment of SAMA benefits and 
costs support the general conclusion that the SAMA evaluations 
performed by Entergy are reasonable and sufficient for the license 
renewal submittal. Although the treatment of SAMAs for external 
events was somewhat limited, the likelihood of there being cost
beneficial enhancements in this area was minimized by 
improvements that have been realized as a result of the IPEEE 
[(Individual Plant Examination of External Events)] process and 
inclusion of a multiplier to account for external events. 

47 For IP2, the potentially cost-beneficial SAMAs are SAMAs 09, 21, 22, 28, 44, 53, 54, 56,60, 
61,62, and 65; for IP3, these were SAMAs 07, 1e, 19, 30,52,53,55,61, and 62. 



- 16 -

Based on its review of the SAMA analysis, as revised, the staff 
concurs with Entergy's identification of areas in which risk can be 
further reduced in a cost-beneficial manner through the 
implementation of all or a subset of potentially cost-beneficial 
SAMAs. Given the potential for cost-beneficial risk reduction, the 
staff considers that further evaluation of these SAMAs by Entergy 
is appropriate. However, none of the potentially cost-beneficial 
SAMAs relate to adequately managing the effects of aging during 
the period of extended operation. Therefore, they need not be 
implemented as part of IP2 and IP3 license renewal pursuant to 
10 CFR Part 54. 

FSEIS at 5-11; cf. Appendix G at G-49. Finally, in consideration of the issues raised in 

Contention NYS 35/36 and the Board's ruling in LBP-10-13, the Staff summarized its reasons 

for declining to impose any SAMAs as a condition for license renewal, stating as follows: 

[TJhe NRC staff has provided a detailed discussion of SAMA costs 
and benefits in this SEIS, which satisfies the NRC's obligation, 
under NEPA and related case law, to consider SAMAs in a license 
renewal proceeding such as the IP2 and IP3 proceeding. Indeed, 
as the Board found, while NEPA requires consideration of 
environmental impacts and alternatives, it does not require that 
SAMAs be imposed to redress environmental impacts. 
LBP-10-13, slip op. at 29. 

Moreover, the NRC staff has determined that none of the 
potentially cost-beneficial SAMAs are related to the license 
renewal requirements in 10 CFR Part 54 (Le., managing the 
effects of aging) (SEIS § 5.2.6). Under the NRC's regulatory 
system, any potentially cost-beneficial SAMAs that do not relate to 
10 CFR Part 54 requirements would be conSidered, to the extent 
necessary or appropriate, under the agency's oversight of a 
facility's current operating license in accordance with 10 CFR Part 
50 requirements, inasmuch as such matters would pertain not just 
to the period of extended operation but to operations under the 
current operating license term as well. Thus, there is no regulatory 
basis to suggest that potentially cost-beneficial SAMAs that are 
unrelated to Part 54 requirements must be imposed as a backfit to 
the CLB, as a condition for license renewal. 

Finally, the NRC staff notes that SAMAs, by definition, pertain to 
severe accidents - i.e., those accidents whose consequences 
could be severe, but whose probability of occurrence is so low that 
they may be excluded from the spectrum of design basis 
accidents (UDBAs) that have been postulated for a plant (see 
GElS §§ 5.3.2, 5.3.3, SA); this is consistent with the conclusions 
reached in § 5.2.2 of this SEIS concerning severe accidents at IP2 
and IP3. The Commission has previously concluded, as a generic 
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matter, that the probability-weighted radiological consequences of 
severe accidents are SMALL. GElS § 5.5.2; 10 CFR Part 51, App. 
B, Table B1. As stated in §§ 5.1.1 and 5.1.2 above, no significant 
new information has been identified that would remove IP2 and 
IP3 from these generic determinations. Thus, there is no 
regulatory basis to impose any of the potentially cost-beneficial 
SAMAs as a condition for license renewal of IP2 and IP3 - even if 
those potentially cost-beneficial SAMAs are "finally" found to be 
cost-beneficial. 

FSEIS at 5-11 - 5_12.48 As discussed infra at 24-28, this explanation, and other statements in 

the FSEIS, satisfies the Board's (and the APA's) requirement that the Staff provide a "rational 

basis" for its determination not to impose any SAMAs as condition for license renewal. 

3. The FSEIS Evaluation Satisfies NEPA's Requirement that the NRC 
Take a "Hard Look" at The Environmental Impacts of license Renewal. 

The National Environmental Policy Act of 1969 ("NEPA"), 42 U.S.C. § 4321, requires an 

agency to take a "hard look" at the reasonably foreseeable environmental impacts of its actions 

48 This determination was further explained in Appendix A of the FSEIS, in the Staff's response 
to public comments on the Draft SEIS. There, the Staff stated as follows: 

The SAMA analysis constitutes a systematic and comprehensive process 
for identifying potential plant improvements, evaluating the implementation 
costs and risk reduction for each SAMA, and determining which SAMAs 
may be cost beneficial to implement. The analysis is technically rigorous 
and consistent with the NEPA expectation that federal agencies take a 
"hard-look" at the environmental impacts of their proposed actions, 
including consideration of viable alternatives. If a SAMA is determined to 
be potentially cost beneficial but is not related to adequately managing the 
effects of aging during the re-licensing period, it is not required to be 
implemented as part of license renewal pursuant to 1 0 CFR Part 54. 
Further refinement beyond determining whether a SAMA is potentially cost 
beneficial is not necessary for an objective evaluation. Nevertheless, 
potentially cost-beneficial alternatives are identified and considered as part 
of the license renewal process, and licensees often commit to further 
evaluate the most promising cost-beneficial SA,MAs among those that have 
been identified, for possible future implementation in order to further 
reduce plant risk, as Entergy has done for Indian Point. Such a 
commitment to perform a further evaluation is not a condition of granting a 
renewed license. Accordingly, a license renewal applicant's decision to 
defer this further evaluation of the potentially cost-beneficial SAM As which 
it has identified, to some point in the future (i.e., outside the license 
renewal SAMA review), is acceptable. 

FSEIS Appendix A at A-127; emphasis added. 
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and alternatives thereto. However, as this Board has explicitly held, NEPA does not require the 

agency to take any particular action in connection with its license renewal de'cisions; rather, the 

agency's obligations under NEPA are satisfied by its consideration of those impacts. 

LBP-1 0-13, slip op. n at 5, 29. Those impacts and alternatives have been considered, in great 

detail, in the Final SEIS and, as pertinent to Contention NYS 35/36, in the FSEIS evaluation of 

SAMAs. In sum, the evaluation presented in the FSEIS satisfies the NRC's obligations under 

NEPA to take a "hard look" at the environmental consequences of its licensing actions. 

The U.S. Supreme Court addressed NEPA's requirements in its seminal decision in 

Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 339 (1989) - where the Court held 

that NEPA is a procedural statute that does not impose any obligation upon an agency to take 

any particular action, such as mitigation of environmental impacts.49 Thus, while NEPA requires 

federal agencies to take a "hard look" at the environmental impacts of major federal actions that 

could significantly affect the human environment, it does not mandate any specific outcome or 

any course of action to mitigate environmental impacts. so Indeed, the Commission and its 

Boards (including the Board in this proceeding) have repeatedly held that NEPA requires the 

consideration of environmental impacts, rather than the implementation of mitigating actions. 

See, e.g., Duke Energy Corp. (McGuire Nuclear Station, Units 1 and 2; Catawba Nuclear 

49 In Methow Valley, the Court considered whether NEPA required the Forest Service to include 
a fully developed mitigation plan in an EIS for a proposed ski resort and to implement that mitigation plan. 
The Court held that "NEPA itself does not mandate particular results, but simply prescribes the necessary 
process." Id., 490 U.S. at 350, citing Stryker's Bay Neighborhood Council, Inc. v. Karlen, 444 U.S. 223, 
227-28(1980) and Vermont Yankee Nuclear Power Corp. v. Natural Resources Defense Council, 
435 U.S. 519, 558 (1978). The Court found a "fundamental distinction ... between a requirement that 
mitigation be discussed in sufficient detail to ensure that environmental consequences have been fairly 
evaluated, on the one hand, and a substantive requirement that a complete mitigation plan be actually 
formulated and adopted, on the other." Id. at 352. The Court found no requirement in NEPA "that action 
be taken to mitigate the adverse effects of major federal actions," ruling that "it would be inconsistent with 
NEPA's reliance on procedural mechanisms - as opposed to substantive, result-based standards - to 
demand the presence of a fully developed plan that will mitigate environmental harm before an agency 
can act." Id. at 353. 

50 Methow Valley, 490 U.S. at 339; Baltimore Gas and Elec. Co. v. Natural Resources Defense 
Council, 462 U.S. 87, 97 (1983) (quoting Kleppe v. Sierra Club, 427 U.S. 390, 410 n.21 (1976)); 
Louisiana Energy Services, L.P. (Claiborne Enrichment Center), CU-98-3, 47 NRC 77, 87-88 (1998); 
Hydro Resources, Inc. (P.O. Box 777, Crownpoint, New Mexico 87313), LBP-06-19, 64 NRC 53 (2006). 

http:impacts.so
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Station, Units 1 and 2), CLI-03-17, 58 NRC 419, 431 (2003).51 

The Final SEIS satisfies NEPA's "hard look" requirement. As described supra at 12-17, 

the Staff provided a thorough evaluation of Entergy's SAMA analysis, including (a) the 

numerous SAMAs which Entergy had determined to be inapplicable to IP2 and IP3 or not to be 

cost-beneficial, and (b) the remaining slate of SAMAs which Entergy had determined to be 

"potentially cost-beneficiaL" Significantly, Contention NYS 35/36 does not assert that Entergy 

should have given further consideration to any SAMA other than those which were found to be 

"potentially cost-beneficial," or that the Staff's evaluation of SAMAs was inadequate. Rather, 

the contention's sole challenge to the Entergy's SAMA analysis and the Staff's evaluation 

involves its assertion that "engineering project" cost-benefit analyses must be performed for 

nine SAMAs which Entergy had already identified as "potentially cost-beneficial," to satisfy 

NEPA's requirement that the NRC take a "hard look" at the environmental impacts of its license 

renewal decision. As discussed below, that assertion should be rejected. 

4. NEPA Does Not Require Engineering Project Cost-Benefit 
Analyses for SAMAs That Were Already Identified as Potentially 
Cost-Beneficial to Support a License Renewal Decision. 

In LBP-10-13, the Board observed that Entergy has committed to perform "further cost

benefit screening" of various "potentially cost-beneficial" SAMAs,52 referring to Entergy's 

commitment to submit those SAMAs "for engineering project cost benefit analysis.,,53 As the 

Board noted, NYS Contention 35 asserted that nine of these "potentially cost-beneficial" SAMAs 

must be subjected to this further analysis because, in the absence of such further analysis, the 

NRC "is unable to take the hard look necessary to make an informed decision, with a rational 

51 Accord, Northern States Power Co. (Prairie Island Nuclear Generating Plant, Units 1 and 2), 
"Order (Granting Motion for Leave to File New Contentions and Denying Their Admission)" (Feb. 25, 
2010), unpublished, slip op. at 6-7, 13; Indian Point, LBP-08-13, 68 NRC at 201 n.1038 (citing Methow 
Valley in limiting the admissibility of Clearwater Contention EC-3). 

52 LBP-10-13, slip op. at 17. 

53 Id. at 8-9, citing Entergy's December 2009 SAMA Reanalysis at 31-32. 
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basis, as to which SAMAs would be cost-beneficial to implement.,,54 The Board admitted this 

issue, finding that the "further analysis" would provide more information for the Staff's NEPA 

analysis, and would allow the Staff to determine whether to require those SAMAs as a condition 

for license renewal or explain its determination not to do so. LBP-10-13, slip op. at 28-29. 

In Section 5.2.4 of the FSEIS, the Staff evaluated Entergy's estimate of the costs of 

implementing the various candidate SAMAs. The Staff found that Entergy had estimated these 

costs "through the application of engineering judgment and the use of other licensees' estimates 

for similar improvements." FSEIS at 5-8. The Staff noted that Entergy had conservatively 

omitted the cost of obtaining replacement power during extended outages required to implement 

the modifications, as well as increases in cost due to inflation. The Staff examined the basis for 

Entergy's cost estimates and, for certain improvements, compared Entergy's cost estimates to 

"estimates developed elsewhere for similar improvements," including estimates used in other 

licensees' SAMA analyses. Id. The Staff found that Entergy's cost estimates are "reasonable 

and generally consistent with estimates provided in support of other plants' analyses," and that 

Entergy's cost estimates "are sufficient and appropriate for use in the SAMA evaluation." Id. 

While Entergy has indicated that it intends to perform engineering project cost-benefit 

analyses for some of the potentially cost-beneficial SAMAs, those analyses would only provide 

information as to whether (and/or to what extent) the nine SAMAs which Entergy already 

identified as "potentially cost-beneficial" would in fact be cost-beneficial. The engineering 

project analyses would not consider any SAMAs other than those which Entergy already 

identified as "potentially" cost-beneficial. While those analyses might result in a refinement of 

the cost/benefit ratio of the SAMAs which Entergy already found to be "potentially cost

beneficial", or the deletion of certain SAMAs that are no longer found to be cost-beneficial, those 

analyses could not result in the identification of any other cost-beneficial SAMAs beyond those 

54 fd. at 17; ct. id. at 28. 
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which Entergy has already identified. Significantly, while that information may be useful to 

Entergy in deciding whether to implement any of these SAMAs, the information is not needed to 

understand the environmental impacts of license renewal or alternatives thereto. 

Further, in identifying the "potentially cost-beneficial" SAMAs for IP2 and IP3 license 

renewal, Entergy's SAMA analyses are consistent with the regulatory guidance issued by the 

Nuclear Energy Institute ("NEI") and endorsed by the Staff. 55 Therein, NEI identified various 

steps that should be taken in a SAMA analysis, including determination of the risk of severe 

accidents; the costs of severe accident risk, and the maximum benefit that a SAMA could 

achieve; identification of potential SAMA candidates; a "preliminary screening (Phase I SAMA 

Analysis)" to eliminate inapplicable, unnecessary, or non-cost beneficial SAMAs; a "Final 

Screening (Phase II SAMA Analysis") to estimate the net cost-benefit of the remaining SAMA 

candidates; a sensitivity analysis; and a summary of conclusions, including a list of "potentially 

cost-beneficial SAMA candidates." NEI-05-01 (Rev. A), at 2-3. Nowhere does this guidance 

recommend the performance of engineering project cost-benefit analyses as part of a license 

renewal SAMA analysis. 56 

Moreover, Commission precedent establishes that since Entergy has already identified 

these SAMAs as "potentially cost-beneficial," the performance of engineering project cost-

benefit analyses for these SAMAs is unnecessary to support a license renewal decision. See, 

e.g., Duke Energy Corp. (McGuire Nuclear Station, Units 1 and 2; Catawba Nuclear Station, 

55 See "Severe Accident Mitigation Alternatives (SAMA) Analysis - Guidance Document," 
NEI 05-01 (Rev. A) (Nov. 2005); "Final License Renewal Interim Staff Guidance LR-ISG-2006-03: Staff 
Guidance for Preparing [SAMA] Analyses" (Aug. 2007), at 1 (ADAMS Accession No. ML071640133). 

56 The term "engineering project cost-benefit analysis" appears in NEI-05-01. The guidance 
indicates that U[s]ince the SAM A analysis is not a complete engineering project cost-benefit analysis, the 
SAMAs that are cost-beneficial after the Phase II analysis and sensitivity analyses are only potentially 
cost-beneficiaL" NEI-05-01, at 33; emphasis in original. The guidance does not, however, indicate that 
an engineering project cost-benefit analysis should be performed as one of the steps in a license renewal 
SAMA analysis. See Id. at 2-3. Moreover, the Staff has not required that such an analysis be performed, 
as part of a license renewal SAMA analysis; to the contrary, in endorsing NEI-05-01 (Rev. A), the Staff 
concluded that the NEI guidance "describes existing NRC regulations and facilitates complete preparation 
of SAMA analysis submittals." LR-ISG-2006-03, at 1. 
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Units 1 and 2), CLI-02-28, 56 NRC 373, 387-88 and n.77 (rejecting an assertion that a refined 

SAMA analysis was required, where the Draft SEIS already found the mitigative measure was 

"potentially" cost-beneficial).57 As the Commission subsequently stated, no further analysis was 

required because the SAMA had already been determined to be potentially cost-beneficial: 

We conclude with an overriding observation. . .. BREDL's 
SAMA contention ... amounts to a demand for a stronger NRC 
endorsement of the beneficial effects of providing backup 
hydrogen control capability. But, as we indicated when this case 
was last before us, the EISs at issue here alreadv find the backup 
capability cost-beneficial, albeit under particular assumptions. 
While the cost-benefit discussion in the EISs may not be as 
detailed or unequivocal as BREDL would like, the Supreme Court 
has made clear that the underlying statute, NEPA, demands no 
"fully developed plan" or "detailed explanation of specific 
measures which will be employed" to mitigate adverse 
environmental effects. 

Under NEPA, mitigation (and the SAMA issue is one of 
mitigation) need only be discussed in "sufficient detail to ensure 
that environmental consequences [of the proposed project] have 
been fairly evaluated." Here, in a generic EIS the NRC has 
conducted a thorough NEPA evaluation of the probability and 
consequences of severe reactor plant accidents, and in plant
specific EISs the NRC staff has discussed at length possible 
mitigation measures. The mitigation analysis outlines relevant 
factors, discloses opposing viewpoints, and indicates particular 

57 McGuire/Catawba, CLI-02-28, 56 NRC at 388 n.?? (2002). In that proceeding, the Commission 
upheld the rejection of a SAMA contention, where the Draft SEIS stated that the SAMA at issue 
"appear[ed] to be cost-beneficial," and it was "unclear what additional result or remedy would prove 
meaningful to the Intervenors." Id., 56 NRC at 388, Further, the Commission cited the Draft SEIS's 
conclusion that '''this SAMA does not relate to adequately managing the effects of aging during the period 
of extended operation'" and '''[t]herefore, it need not be implemented as part of license renewal pursuant 
to 10 CFR Part 54,'" Id. at 388 n.?? The Commission concluded: 

The "need for plant design and procedural changes will be resolved as 
part of GSI-189 and addressed [for McGuire and Catawba] and other ice 
condenser plants as a current operating license issue." See. e.g., 
McGuire Draft SEIS at 5-29, Thus, the ultimate agency decision on 
whether to require facilities with ice condenser containments to 
implement any particular SAMA will fall under a Part 50 current licenSing 
basis review, NEPA "does not mandate the particular decisions an 
agency must reach." only the "process the agency must follow while 
reaching its decisions." Committee to Save the Rio Hondo v. Lucero, 
102 F.3d 445,448 (10th Cir. 1996) (citing Robertson v. Methow Valley 
Citizens Council, 490 U.S, 332, 350 (1989». 

Id.; emphasis added. 
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assumptions under which the staff ultimately concludes that 
"providing backup power to hydrogen igniters is cost-beneficial." 
The staff presented its analysis and conclusion based upon the 
"available technical information." NEPA requires no more. 

NRC adjudicatory hearings are not EIS editing sessions. 
Our busy boards do not sit to parse and fine-tune EISs. To litigate 
a NEPA claim, an intervenor must allege, with adequate support, 
that the NRC staff has failed to take a "hard look" at significant 
environmental questions - i.e., the staff has unduly ignored or 
minimized pertinent environmental effects .... 58 

Similarly, its recent Pilgrim decision,59 the Commission held that NEPA does not demand 

"virtually infinite study and resources"; as the Commission stated, "there 'will always be more 

data that could be gathered,'" but agencies 'must have some discretion to draw the line and 

move forward with decisionmaking.'" Pilgrim, CLI-10-11, slip op. at 37. The Commission 

concluded (/d. at 39): 

Unless it looks genuinely plausible that inclusion of an additional 
factor or use of other assumptions or models may change the 
cost-benefit conclusions for the SAMA candidates evaluated, no 
purpose would be served to further refine the SAMA analysis, 
whose goal is to determine what safety enhancements are cost
effective to implement. 

In sum, Entergy's commitment to conduct further "engineering project cost benefit" 

analyses is not needed to satisfy NEPA or any NRC regulation or license renewal regulatory 

guidance document. Further, because NEPA imposes no obligation on the NRC to mitigate 

adverse environmental impacts through the imposition of cost-beneficial SAMAs - and because 

the full range of potentially cost-beneficial SAMAs has already been evaluated in the FSEIS -

NEPA provides no basis for the NRC to compel an applicant, as a condition for license renewal, 

to conduct detailed engineering project analyses to narrow or fine- tune the list of SAMAs that 

58 McGuire/Catawba, CLI-03-17, 58 NRC at 431 (italics in original; underlined emphasis added; 
footnotes omitted). 

59 Entergy Nuclear Generation Co. and Entergy Nuclear Operations, Inc. (Pilgrim Nuclear Power 
Station), CLI-10-11, 71 NRC _ (Mar. 26, 2010) (slip op.). 
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were already found to be "potentially cost-beneficial." Further, since Entergy's engineering 

project cost-benefit analysis, by their very nature, could not identify any SAMAs beyond those 

which were already found to be potentially cost-beneficial, there is no reason, for NEPA 

purposes, that such engineering project cost analyses be performed - and the FSEIS evaluation 

of Entergy's SAMA analyses satisfies the agency's NEPA obligation to take a"hard look" at the 

environmental impacts of license renewal. 

5. The FSEIS Satisfies the APA's Requirement that the NRC 
Identify the Reasons or Basis for Its License Renewal Decision. 

As discussed above, the Board's decision admitting Contention NYS 35/36 provided two 

options for the Staff: Either require the implementation of cost-effective SAMAs as a condition 

for license renewal, or provide a "rational basis" for not imposing that requirement. In this 

regard, the Board cited the Administrative Procedure Act ("APA"), 5 U.S.C. § 551 et seq., which 

requires that an agency provide a statement of the "reasons or basis" for its findings and 

conclusions in an adjudicatory proceeding.50 With its issuance of the Final SEIS, the Staff has 

complied with the Board's decision. The Staff determined not to require Entergy to implement 

any of the SAMAs it had identified as a condition for license renewal, and instead provided a 

detailed explanation of the "reasons or basis" for that decision - thereby satisfying the APA's 

requirements and Contention NYS 35/36. 

Thus, as discussed supra at 12-17, the Final SEIS presented a comprehensive 

evaluation of DBAs, severe accidents, and Entergy's SAMA analyses, as revised. The Staff 

concluded that Entergy's SAMA analyses were reasonable and acceptable for license renewal 

purposes (see FSEIS at 5-4 - 5-12, and Appendix G), and that none of Entergy's "potentially 

cost-beneficial" SAMAs need be implemented as a condition for license renewal. In particular, 

the Staff found that in view of "the potential for cost-beneficial risk reduction, ... further 

50 See 5 U.S.C. § 557(c)(3)(A); LBP-10-13, slip op. at 17,18,28,29,30, and 35. 
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evaluation of these SAMAs by Entergy is appropriate. However, none of the potentially cost-

beneficial SAMAs relate to adequately managing the effects of aging during the period of 

extended operation. Therefore, they need not be implemented as part of IP2 and IP3 license 

renewal pursuant to 10 CFR Part 54." FSEIS at 5-11; cf Appendix G at G-49. The Staff then 

provided a detailed explanation of its determination not to require the implementation of these 

SAMAs as a condition for license renewal. The Staff explained: 

• The CLB will continue to be maintained under a renewed license, in 
accordance with 10 C.F.R. § 54.33, and the CLB is not subject to review 
for license renewal (FSEIS at 5-2). NEPA does not require that SAMAs 
be imposed to redress environmental impacts. FSEIS at 5-2. 

• None of the potentially cost-beneficial SAMAs identified by Entergy are 
related to the license renewal requirements in 10 C.F.R. Part 54 (i.e., 
managing the effects of aging). Id. at 5-11. 

• Under the NRC's regulatory system, any potentially cost-beneficial 
SAMAs that do not relate to 10 C.F.R. Part 54 requirements would be 
considered, to the extent necessary or appropriate, under the agency's 
oversight of a facility's current operating license in accordance with 
10 C.F.R. Part 50 requirements, inasmuch as such matters would pertain 
not just to the period of extended operation but to operations under the 
current operating license term as well. Id. 

• SAMAs, by definition, pertain to severe accidents - i.e., those accidents 
whose consequences could be severe, but whose probability of 
occurrence is so low that they may be excluded from the spectrum of 
design basis accidents that have been postulated for a plant. Id. 61 

• Severe accidents similarly have a low probability of occurrence at IP2 and 
IP3, as concluded in § 5.2.2 of the FSEIS (indicating that the core 
damage frequency ("CDF") values for severe accidents at IP2 and IP3 are 
low). Id. 62 

61 See GElS §§ 5.3.2 ("Design Basis Accidents"), § 5.3.3 ("Probabilistic Assessment of Severe 
Accidents"), and 5.4 ("Severe Accident Mitigation Design Alternatives (SAMDAs)"). 

62 The baseline CDF for §l! of the Rostulated internally-generated severe accidents at Indian 
Point, combined, is apprOXimately 1. 79x1 0-5 per year for IP2, and 1.15x1 0-5 per year for IP3. Entergy 
performed separate assessments of the CDF from external events, and accounted for the potential risk 
benefits associated with such events by multiplying the internally-initiated CDFs by a factor of 
approximately 3.8 for IP2 and 5.5 for IP3. FSEIS at 5-5. The CDFs for each specific initiating event are 
provided in [unnumbered] FSEIS Table 5-3. See id. at 5-6, 



- 26 -

• The Commission has previously concluded, as a generic matter, that the 
probability-weighted radiological consequences of severe accidents are 
SMALL (GElS § 5.5.2; 10 C.F.R. Part 51, App. B, Table B1 ).63 No 
significant new information has been identified that would remove IP2 and 
IP3 from these generic determinations. Id. at 5-11 - 5_12.64 

• Entergy estimated the costs of SAMA implementation through the 
application of engineering judgment and the use of other licensees' 
estimates for similar improvements. Its analysis conservatively omitted 
replacement power costs and cost-increases due to inflation. The Staff 
compared Entergy's cost estimates with those submitted by other 
licensees, and found Entergy's cost estimates to be reasonable, generally 
consistent with other licensees' SAMA cost estimates, and "sufficient and 
appropriate for use in the SAMA evaluation." Id. at 5-8. 

• Further refinement of a SAMA analysis that has already determined 
whether a SAMA is potentially cost beneficial is not necessary for an 
objective evaluation. FSEIS Appendix A at A-127. 

• License renewal applicants often commit to further evaluate the most 
promising potentially cost-beneficial SAMAs among those that have been 
identified, for possible future implementation in order to further reduce 
plant risk, as Entergy has done for Indian Point. Such a commitment to 
perform a further evaluation is not a condition of granting a renewed 
license. Accordingly, a license renewal applicant's decision to defer this 
further evaluation of the potentially cost-beneficial SAMAs which it has 
identified, to some point in the future (Le., outside the license renewal 
SAMA review), is acceptable. Id. 

• There is no regulatory basis to suggest that potentially cost-beneficial 
SAMAs that are unrelated to Part 54 requirements must be imposed as a 
backfit to the CLB, as a condition for license renewal - even if those 
SAMAs are "finally" found to be cost-beneficial. Id. at 5-11, 5-12. 65 

63 See generally, GElS § 5.5.1 ("Impacts from Design-Basis Accidents"), and § 5.5.2 ("Impacts 
from Severe Accidents"); cf. 10 C.F.R. Part 51, App. B., Table B-1 ("Postulated Accidents"). See a/so, 
Private Fuel Storage, L.L.C. (Independent Spent Fuel Storage Installation), CU-01-22, 54 NRC 255,260 
(2001) (extremely unlikely external events are excluded from a reactor's design basis). 

64 FSEIS, § 5.1.1 ("DeSign Basis Accidents") at 5-3, § 5.1.2 ("Severe Accidents") at 5-3 - 5-4. 

65 This conclusion is consistent with the Commission's approach to license renewal. In adopting 
its license renewal regulations, the Commission stated that the issues that are material to license renewal 
"should be confined to those issues that are uniquely relevant to protecting the public health and safety 
and common defense and security during the renewal period." Final Rule, "Nuclear Power Plant License 
Renewal," 56 Fed. Reg. 64,943,64,946 (Dec. 13, 1991). "Matters that "are relevant to both current plant 
operation and operation during the extended period must be addressed now within the present license 
term rather than at the time of renewal;" this approach assures that safety or security issues pertinent to 
current reactor operations are not left unresolved until a licensee seeks license renewal and the 
Commission issues its renewal decision. Id. Further, the Commission observed: 
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The Staff submits that this detailed explanation provides a clear explanation of the basis 

for its determination not to impose any potentially cost-beneficial SAMAs as a condition for 

license renewal, thus satisfying the Board's decision in LBP-1 0-13 and the agency's obligation 

under the APA to explain "the reasons or basis" for its license renewal decision. 

The Staff's conclusion, that potentially cost-beneficial SAMAs which do not relate to 

managing the effects of aging need not be implemented as a condition for license renewal, is 

consistent with the conclusions reached in each of the numerous license renewal reviews the 

Staff has conducted, where potentially cost-beneficial SAMAs were identified, commencing with 

[W]ith the exception of age-related degradation unique to license renewal and 
possibly some few other issues related to safety only during extended operation, 
the regulatory process is adequate to ensure that the licensing bases of all 
currently operating plants provide and maintain an acceptable level of safety for 
operation. ... Continuing this regulatory process in the future will ensure that 
this principle remains valid during any renewal term if the regulatory process is 
modified to include age-related degradation unique to license renewal. 

Id. at 64,947 (Dec. 13, 1991). As the Commission later explained, "[i]n establishing its license renewal 
process, the Commission did not believe it necessary or appropriate to throw open the full gamut of 
provisions in a plant's current licensing basis [("CLB")] to re-analysis during the license renewal review." 
Turkey Point, CLI-01-17, 54 NRC at 9. Cf. Dominion Nuclear Connecticut, Inc. (Millstone Nuclear Power 
Station, Units 2 and 3), CLI-05-24, 62 NRC 551, 560-61 (2005) ("it makes no sense to spend the parties' 
and our own valuable resources litigating allegations of current deficiencies in a proceeding that is 
directed to future-oriented issues of aging."); Turkey Point, 54 NRC at 10 ("Issues like emergency 
planning - which already are the focus of ongoing regulatory processes - do not come within NRC safety 
review at the license renewal stage"). Thus, if any non-aging management-related backfits to the CLB 
are found to be important, they would be important with respect to the current operating licenses, under 
10 C.F.R. Part 50, and would not be uniquely applicable to the period of extended operations. 
Accordingly, if the Staff determines to impose any SAMAs as backfits to the CLB, which are not uniquely 
applicable to the period of extended operations, it would do so as part of the NRC's regulatory oversight 
of the current operating licenses. 
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its review of the Calvert Cliffs license renewal application in October 1999.66 Not insignificantly, 

the Commission has issued renewed licenses in each instance, following the conclusion of 

license renewal proceedings, without requiring the implementation of cost-beneficial SAMAs 

that do not relate to managing the effects of aging. Indeed, the Commission explicitly noted and 

accepted this approach in its McGuire/Catawba and Pilgrim decisions.s7 

In sum, the Staff's determination not to require the implementation of the Applicant's 

potentially cost-beneficial SAMAs as a condition for license renewal of IP2 and IP3, where the 

SAMAs do not relate to managing the effects of aging, is consistent with NRC regulations, 

Commission precedent and long-standing regulatory practice. Further, the Staff's determination 

not to require the conduct of engineering project cost-benefit analyses is appropriate, in that 

such analyses are entirely irrelevant for license renewal or NEPA purposes. The Staff's 

determinations are supported by a clear and "rational basis," as required by the Board in 

LBP-1 0-11, and satisfy the APA's requirement that the agency identify the "reasons or basis" for 

its decisions. The Staff's Final SEIS thus resolves the issues raised in Contention NYS 35/36. 

66 To date, the Staff has completed its review of 42 license renewal applications, and has issued 
a final SEIS with respect to each such application; in addition, the Staff has issued a draft SEIS for two 
other applications, for which a final SEIS has not yet been issued. In each instance where potentially (or 
final) cost-beneficial SAMAs were identified (35 of the 44 license renewal applications), the Staff has 
determined not to require the implementation of those SAMAs as a condition for license renewal, because 
they did not relate to managing the effects of aging. Copies of the Staff's determinations in every 
instance in which cost-beneficial SAMAs were identified, are provided in Attachment 2 hereto. A 
summary of those determinations, and an explanation of why cost-beneficial SAMAs that do not relate to 
managing the effects of agihg need not be imposed as a condition for license renewal, is provided in 
NUREG-1850, "Frequently Asked Questions on License Renewal of Nuclear Power Plants," Final Report" 
(March 2006), at 4-33 - 4-35 (Attachment 15 to Entergy's Cross Motion). 

67 See discussion supra at n.57. Thus, in McGuire/Catawba, CU-02-28, 56 NRC at.388 n.77, the 
Commission quoted the Draft SEIS's conclusion that '''this SAMA does not relate to adequately managing 
the effects of aging during the period of extended operation'" and "'[t]herefore, it need not be implemented 
as part of license renewal pursuant to 1 0 CFR Part 54.'" The Commission further cited, with approval, the 
Draft SEIS's statement that the SAMA would be addressed "as a current operating license issue," and 
concluded that NEPA does not require implementation of the SAMA as a license renewal issue. 
Similarly, in Pilgrim, the Commission observed that the applicant had identified seven potentially cost
effective SAMAs - and "[b]ecause none of the seven potentially cost-effective SAMAs bear on adequately 
managing the effects of aging, none need be implemented as part of the license renewal safety review, 
pursuant to 10 C. F. R Part 54." Pilgrim, CU-1 0-11, slip op. at 11 n.26. 
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6. The FSEIS Renders Contention 35/36 Moot. 

New York filed Contentions NYS 35 and 36 on March 11, 2010. As filed, these 

contentions challenged the Applicant's December 2009 SAMA Reanalysis, and asserted that 

the Staff must either require the Applicant to implement certain SAMAs or provide a "rational 

basis" for not doing so. The Board admitted these contentions (in part), as a "contention of 

omission.,,68 Nine months later, on December 3,2010, the Staff issued its Final SEIS - in which 

the Staff provided a further explanation of its determination not to require Entergy to implement 

any of the SAMAs it had identified, as a condition for license renewal. 69 

The Final SEIS (a part of the agency's "record of decision") cures the "omission" that 

New York had alleged, and renders this contention moot. As the Board in another license 

proceeding recently observed: 

Under Commission precedent on "contentions of omission," once 
information asserted to have been omitted is supplied, "the 
[original] contention is moot," and "Intervenors must timely file a 
new or amended contention ... in order to raise specific 
challenges regarding the new information." 

Luminant Generation Co., LLC (Comanche Peak Nuclear Power Plant, Units 3 and 4), 

68 In admitting Contention 35, the Board stated: 

[W]ith regard to the three SAMAs that were identified in the December 
2009 SAM A Reanalysis as cost-effective, i.e., IP2-009, IP2-053, and 
IP3-053, and any SAMAs classified as cost-effective in any final analysis, 
the contention is admitted as a contention of omission, meeting the 
requirements of Section 2.309(f)(1), insofar as it alleges that the Draft 
SEIS does not provide a rational basis for granting the license extension 
without mandating a CLB backfit as a prerequisite for the extension. 

LBP-1 0-13, slip op. at 29-30; emphasis added. The Board then admitted NYS-36 "in part for the same 
procedural and substantive reasons." Id. at 34. The Board stated (Id. at 35): 

[T]he triable issue of fact established in NYS-36 is whether the 
NRC Staff has fulfilled its duty to take a hard look at SAMAs deemed 
potentially cost-beneficial in Entergy's December 2009 SAMA Reanalysis 
by explaining in its record of decision why it would allow the license to be 
renewed without requiring the implementation of those SAMAs that are 
plainly cost-beneficial as a condition precedent to the granting of license 
renewal. 

69 See discussion supra at 24-28; FSEIS at 5-11 - 5-12. 
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LBP-10-05, 71 NRC _ (Mar. 11,2010), citing Duke Energy Corp. (McGuire Nuclear Station, 

Units 1 & 2; Catawba Nuclear Station, Units 1 & 2), CU-02-28, 56 NRC 373, 383 (2002).70 

In its Motion, New York presents its views regarding the FSEIS. It has not, however, 

sought to amend Contention NYS 35/36 to challenge the adequacy of the amplified explanation 

contained in the FSEIS regarding the Staff's determination not to 'require the implementation of 

cost-beneficial SAMAs as a condition for license renewal. 71 Contention NYS 35/36 should now, 

therefore, be dismissed as moot. 

II. New York's Motion for Summary Disposition Should Be Denied, 

As discussed supra at 8-9, New York's motion for summary disposition of Contention 

NYS 35/36 asserts that the contention raises a legal issue, rather than a genuine issue of 

material fact for which an evidentiary hearing is required. 72 The Staff agrees. In all other 

respects, however, New York's Motion ,should be denied. 

First, to the extent that New York appears to continue to argue that cost-beneficial 

SAMAs must be imposed as a condition for license renewal under NEPA and the NRC's 

70 The Commission has adhered to this principle on numerous occasions, See, e,g., Tennessee 
Valley Authority (Bellefonte Nuclear Plant, Units 1 and 2), CLI-1C-26, 72 NRC _ (Sept. 29, 2010), slip op. 
at 7 (the applicant's submittal of additional information "rendered the contention moot and therefore 
inadmissible as originally submitted. And although Petitioners could have revised the contention by 
addressing the new QA information, they chose not to do so"); Progress Energy Carolinas, Inc. (Shearon 
Harris Nuclear Power Plant, Units 2 and 3), CLI-10-09, 71 NRC _ (Mar. 11, 2010), slip op. at 40 (the 
applicant's amendment of its ER "rendered moot" the issue raised in the contention). 

71 Contentions challenging the FSEIS were initially due to be filed within 30 days after issuance 
of the FSEIS (i.e., on January 3, 2011); the Board extended that deadline until February 3, 2011. See 
"Order (Granting Intervenor's Unopposed Joint Motion for an Extension of Time (Dec, 27, 2010), While 
New York did not file a new or amended contention to address the FSEIS explanation of the Staff's 
determination concerning this matter, it did file an amended contention to challenge the FSEIS discussion 
of issues raised in a different SAM A contention. See "State of New York's Motion for Leave to File New 
and Amended Contention 12-C Concerning NRC Staffs December 2010 Final Supplemental 
Environmental Impact Statement and the Underestimation of Decontamination and Clean Up Costs 
Associated With a Severe Reactor Accident in the New York Metropolitan Area" (Feb. 3, 2011), 

72 See New York's Motion at 2-3 and 25; accord, Motion for Leave to File at 14 ("Contentions 35 
and 36 are essentially based on legal deficiencies in the December 2009 SAMA Reanalysis"), 
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regulations in 10 C.F.R. Part 51 that implement NEPA,73 those arguments should be 

disregarded, in accordance with the Board's holding in LBP-1 0-11 that NEPA does not require 

the implementation of cost-beneficial SAMAs as a condition for license renewal. Second, 

inasmuch as the Staff has determined not to require the implementation of the potentially cost-

beneficial SAMAs that have been identified, New York's motion may only be considered insofar 

as it asserts (1) that the Staff must consider Entergy's engineering project cost-benefit analyses 

for certain SAMAs, to satisfy the NRC's obligation under NEPA to "consider" the environmental 

impacts of license renewal, and (2) that the Staff has not explained the "reasons or basis" for its 

determination not to require implementation of cost-beneficial SAMAs as a condition for license 

renewal, as required to satisfy the APA. For the reasons set forth supra at 17-29 and in thl3 

following discussion, New York's arguments should be rejected. 74 

Engineering Project Cost-Benefit Analvses 

New York argues that the NRC must obtain an applicant's engineering project cost

benefit analyses, in order to have a "final," "complete," "finished," or "full" record to consider;75 

New York, however, fails to explain what further information those analyses might possibly 

provide that would affect the agency's consideration, under NEPA, of the environmental impacts 

of license renewal. Thus, New York repeatedly asserts that those analyses would provide 

further·information for the Staff's NEPA analysis - but the sole benefit that New York contends 

73 See, e.g., New York Motion at 20,22,24 and 25, 

74 In addition to citing NEPA and the APA, New York cites Limerick Ecology Action, Inc. v. NRC, 
869 F.2d 719 (3d Cir. 1989). See New York Motion at 5,13,14,15,19,21, ·and 24. In addition, New 
York cites the Council on Environmental Quality's ("CEQ") regulations at 40 C.F.R. §§ 1502.14, 
1503.4(a), and 1505.1 (e). New York Motion at 5, 11, and 22. Those authorities do not support New 
York's claims. In Limerick, the Third Circuit held that the NRC must "consider" severe accident mitigation 
design alternatives ("SAMDAs") in its environmental impact statements, in accordance with NEPA's "hard 
look" requirement; the court, however, did not hold or intimate that SAMDAs (or SAMAs) must be 
implemented as a condition for licensing. See Limerick, 869 F.2d at 737-41. Similarly, the CEQ 
regulations do not require the NRC (an independent regulatory agency) to impose SAMAs as license 
conditions; rather, the NRC's own NEPA-implementing regulations in 10 C.F.R. Part 51 define the NRC's 
requirements for compliance with NEPA. 

75 See New York Motion at2, 3, 5, 6, 7,10,11,1213,14,16,17,19,24, and 25. 
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would flow from such further information is that the agency would be in a better decision to 

decide whether to require those SAMAs to be implemented as a condition for license renewal. 76 

Significantly, however, while that information might be useful in deciding whether to require 

implementation of the SAMAs to increase plant safety by revising the current licensing basis' 

(CLB), that additional information is simply irrelevant for license renewal purposes under 

10 C.F.R. Part 54 (aging management) or 10 C.F.R. Part 51 (consideration of environmental 

impacts under NEPA). Rather, if the engineering project analyses indicate that any of Entergy's 

"potentially cost-beneficial" SAMAs would be substantially cost-beneficial, that outcome would 

apply to the current license as well as the renewed license; consistent with established license 

renewal principles, the need for such measures would be considered in determining whether to 

amend the CLB of the current operating licenses to improve plant safety, through the NRC's 

reactor oversight process, not in the more limited license renewal process. See FSEIS at 5-11.77 

Moreover, New York provides no support for its argument that the NRC is unable to take 

a '''hard look' at SAMAs" (or the environmental impacts of license renewal), in the absence of an 

engineering project cost-benefit analysis.78 As discussed supra at 20-21, New York has not 

asserted that any cost-beneficial SAMAs were omitted from Entergy's list of potentially cost

beneficial SAMAs, or that the Final SEIS fails to consider any final or potential cost-beneficial 

SAMA The Staff has already performed a thorough evaluation of the Applicant's SAMA 

analyses, and considered the full range of potentially cost-beneficial SAMAs in the Final SEIS. 

See discussion supra at 12-17 and 19-21. Whatever information might be gained from the 

engineering project cost analysis might help to eliminate certain SAMAs as non-cost-beneficial, 

or to fine-tune the likely cost-benefit ratio of the remaining SAMAs, but it could not identify any 

additional SAMAs that should be considered. While that information may be useful to Entergy in 

76 See New York Motion at 3,5,10, 12, 19,20,22,24, and 25. 

77 See discussion infra, at 37-38. 

78 See, e.g., New York Motion at 13,17, 
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deciding whether to implement any of these SAMAs, the information is not needed by the NRC 

or the public to understand the environmental impacts of license renewal for IP2 and IP3. 

As discussed supra at 21-23, the Commission has held that NEPA requires a discussion 

of mitigative measures only in "sufficient detail to ensure that environmental consequences [of 

the proposed project] have been fairly evaluated." McGuire/Catawba, CLI-03-17, 58 NRC 

at 431, citing Robertson v. Methow Valley Citizens Council, 490 U.S. at 352. As the 

Commission further held, NEPA does not require a "fully developed plan" or a "detailed 

explanation of the specific [mitigative] measures which will be employed," Id.; and a refined 

SAMA analysis is not required where the SEIS already found that the mitigative measure is 

"potentially" cost-beneficial. Id.; accord, McGuire/Catawba, CLI-02-28, 56 NRC at 387-88. 

While "there 'will always be more data that could be gathered, '" NEPA does not demand 

"virtually infinite study and resources." Pilgrim, CLI-10-11, slip op. at 37. New York has not 

alleged that the Staff "unduly ignored or minimized pertinent environmental effects," and its 

assertions therefore fail to show "that the NRC staff has failed to take a 'hard look' at significant 

environmental questions." See McGuire/Catawba, CLI-03-17, 58 NRC at 431. 
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Regulatory Requirements 

New York asserts that the Staff should require the Applicant to implement cost-effective 

SAMAs in accordance with various regulations, principally 10 C.F.R. § 51.1 03(a)(4),79 10 C.F.R. 

§ 51.53(c)(3)(ii)(L),8o 10 C.F.R. § 54.29(b),81 and 10 C.F.R. § 54.33(c).82 New York, however, 

points to no authority to support its apparent view that the Staff's determination not to require 

the implementation of non-aging related safety measures - and the SAMAs identified by 

Entergy are, in fact, safety measures that do not relate to managing the effects of aging83 -

somehow violates these regulations. 

In this regard, New York's reliance on the regulations in 10 C.F.R. Part 51 is misplaced. 

Subpart A of 10 C.F.R. Part 51 contains the NRC's regulations implementing Section 102(2) of 

NEPA. 84 Section 51.103 requires the NRC to identify the alternatives considered in making its 

licensing decision; in turn, § 51.1 03(a)(4) requires the agency to state whether it has taken "all 

practicable measures ... to avoid or minimize environmental harm from the alternative 

selected, and if not, to explain why those measures were not adopted." As discussed supra 

at 16-17, the Commission has determined, generically, that the probability-weighted 

consequences of severe accidents is SMALL, and the Staff has considered, on a site-specific 

basis, the full range of potentially cost-beneficial SAMAs at Indian Point; further, consistent with 

this regulation, the Staff has explained why it is not requiring the Applicant to implement the 

potential mitigative measures it has identified. Similarly, § 51.53(c)(3)(ii)(L) requires the Staff to 

"consider" SAMAs in its EIS if SAMAs were not considered for the plant previously - but nothing 

79 See New York's Motion at 1, 18, 19-20, and 23. 

80 See New York's Motion at 1, 3, 15, 21 and 24. 

81 See id. at 14 and 20. 

82 See id. at 3, 14,20, and 23. 

83 See FSEIS at 5-9 - 5-10 (listing and describing each of the SAMAs that were found to be 
potentially cost-beneficial). 

84 See generally, 10 C.F.R. § 51.10. 

http:54.33(c).82


- 35 -

in that regulation requires a final determination of the cost-effectiveness of any SAMAs that 

were already identified and considered as "potentially cost-beneficial," nor does it require that 

potentially cost-beneficial or cost-effective SAMAs be imposed as license conditions. 

Similarly, the regulations in 10 C.F.R. Part 54 do not support New York's Motion. Thus, 

10 C.F.R. § 54.29(b) states that "a renewed license may be issued if ... [a]ny applicable 

requirements of subpart A of 10 CFR part 51 have been satisfied"; subpart A of 10 C.F.R. 

Part 51 establishes requirements needed to comply with NEPA - i.e., it provides the means by 

which the agency is to consider the environmental impacts of its decisions, adverse 

environmental effects which cannot be avoided, alternatives to the proposed action. etc., but it 

does not establish a requirement that any particular action be taken. See NEPA, § 102(2). 

Similarly, the NRC's regulations implementing NEPA (in 10 C.F.R. Part 51) - do not require the 

agency to take any particular action other than to satisfy its NEPA obligation to consider the 

environmental impacts of its decisions. 

Finally, 10 C.F.R. § 54.33(c) provides authority for the Commission to impose additional 

conditions upon a renewed license, beyond those imposed in the plant's existing CLB, "as 

necessary to protect the environment," based on information discussed in the EIS prepared for 

license renewal. Here, the Final SEIS for IP2 and IP3 discloses that the Commission has 

determined, generically, that the probability-weighted consequences of severe accidents is 

SMALL - and states that the Staff has not identified any information, on a site-specific basis, 

that would exclude IP2 and IP3 from this determination. FSEIS at 5-11 - 5-12. Further, the 

Final SEIS satisfies the Commission's directive that SAMAs be considered for plants like IP2 

and IP3, for which SAMAs were not considered previously. For these and otl1er reasons 

discussed above, 10 C.F.R. § 54.33(c) affords no basis to require the implementation of any of 

the potentially cost-beneficial SAMAs identified by Entergy. 
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Regulatory Guidance Documents 

In its Motion, New York cites various 'NRC regulatory guidance documents, arguing that 

this regulatory guidance compels the Staff to impose cost-beneficial SAMAs as a condition for 

license renewal. In this regard, New York principally cites (a) NEI-05-01 (Rev. A);85 (b) NRC 

Regulatory Guide 4.2, Supplement 1;86 (c) NUREG-1555;87 (d) NUREG/BR-0058 (Rev. 4)88 and 

(e) NUREG/BR-0184.89 None of those documents supports New York's Motion. 

New York argues that NEI-05-01 (Rev. A) supports the view that "engineering project 

cost analyses" are required in a SAMA analysis for license renewal. 90 As discussed supra 

at 21, the Staff's FSEIS evaluation of Entergy's SAMA analyses found that Entergy had 

identified the "potentially cost-beneficial" SAMAs available for IP2 and IP3 license renewal, 

consistent with the guidance contained in that document. Thus, Entergy's analysis incorporated 

the various steps that were recommended by NEI, resulting in its identification of a list of 

"potentially cost-beneficial SAMA candidates." NEI-05-01 (Rev. A), at 2-3. Entergy did not 

perform engineering project cost analyses - nor did NEI recommend that such analyses be 

performed as part of the SAMA analysis performed for license renewal. As further discussed 

85 See New York Motion at 4, 17. Relevant portions of NEI-05-01, Rev. A, were filed as 
Attachment 7 to "Applicant's Consolidated Memorandum in Opposition to New York State's Motion for 
Summary Disposition of Contention NYS-35/36 and in Support of Its Cross-Motion for Summary 
Disposition" ("Entergy's Cross-Motion") (Feb. 3, 2011). 

86 See New York Motion at 4, 11, 19, and 22, citing NRC Regulatory Guide ("Reg. Guide") 4.2, 
Supplement 1, "Preparation of Supplemental Environmental Reports for Applications to Renew Nuclear 
Power Plant Operating Licenses, Supplement 1" (Sept. 2000). Portions of this document were provided 
as Attachment 7 to New York's Motion. 

87 See !'Jew York Motion at 1, 4, 16, 19, and 24, citing NUREG-1555, Supp. 1, "Environmental 
Standard Review Plan, Standard Review Plans for Environmental Reviews for Nuclear Power Plants, 
Supplement 1: Operating License Renewal" (Oct. 1999) ("SRP") (ADAMS Accession No. ML003702019) 
Portions of this document were provided as Attachment 6 to New York's Motion. 

88 See New York Motion at 5, 16 and 19, citing NUREG/BR-0058; Rev. 4, "Regulatory Analysis 
Guidelines of the [NRC)," (Sept. 2004) (ADAMS Accession No. ML0428201921). Portions of this 
document were provided as Attachment 11 to New York's Motion. 

89 See New York Motion at 22, citing NUREG/BR-0184, "Regulatory Analysis Technical 
Evaluation Handbook" (Jan. 2007). 

90 New York Motion at 17. 

http:NUREG/BR-0184.89
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above, the Staff endorsed the guidance provided in NEI-05-01 (Rev. A), in LR-ISG-2006-03.91 

Neither NEI-05-01 (Rev. A), nor the Staff's endorsement thereof, suggests that engineering 

project cost benefit analyses are to be performed as part of a license renewal SAMA analysis. 

While New York correctly identifies NRC Regulatory Guide 4.2 as relevant to the 

preparation of license renewal environmental reports and related SAMA analyses (e.g., New 

York Motion at 4, 19), this guidance does not support New York's view that more information 

(i.e., an engineering project cost-benefit analysis) is needed to complete the Staff's SAMA 

evaluation, or that cost-effective SAMAs must be required as a condition for license renewal. 92 

Similarly, while New York cites the guidance in NUREG-1555, Supp. 1 (the SRP) as 

relevant to the evaluation of license renewal SAMA analyses (New York Motion at 1,4, 16, 19, 

and 24), this document does not support New York's view that more information is needed to 

complete the Staff's SAMA evaluation, or that cost-effective SAMAs must be required as a 

condition for license renewal. Rather, NUREG-1555, § 5.1.1, describes the review that the Staff 

is to perform of an applicant's SAMA analysis; the document indicates that the Staff should 

determine, inter alia, "whether the applicant's cost estimates for each SAMA are reasonable," 

and that the Staff should compare those cost estimates with "estimates developed elsewhere.,,93 

91 See "Final License Renewal Interim Staff Guidance LR-ISG-2006-03: Staff Guidance for 
Preparing [SAMA] Analyses" (Aug. 2007), at 1 (ADAMS Accession No. ML071640133). A copy of 
LR-ISG-2006-03 was provided as Attachment 8 to Applicant's Cross-Motion. As the Staff stated in that 
document, NEI-05-01 (Rev. A) "describes existing NRC regulations and facilitates complete preparation of 
SAMA analysis submittals"; further, the Staff noted that LR-ISG-2006-03 "does not convey a change in 
the NRC's regulations or how they are interpreted." Id., Enclosure at 1. As shown in Attachment 2 
hereto, the Staff's continued, unaltered interpretation of the requirements for a license renewal SAMA 
analysiS is that the identification of "potentially cost-beneficial" SAMAs is sufficient, and engineering 
project cost analyses are not required for license renewal. 

9:1. See Reg. Guide 4.2 [Attachment 7 to New York's Motion], at 4.2-S-50, ~ 5 (cost-benefit 
information should be provided for the SAMAs that remain after the screening process, "to identify any 
plant modifications and procedural changes that may be cost-effective (see Chapter 5 of NUREGI 
BR-0184)" (emphasis added). 

93 See NUREG-1555, Supp. 1 [Attachment 6 to New York's Motion], at 5.1.1·-7. 

http:LR-ISG-2006-03.91
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The Staff's FSEIS plainly conforms to this guidance. See FSEIS at 5-8 and G-34 - G_40.94 

Further, as recommended in NUREG-1555 (at 5.1.1-7), the Staff compared Entergy's 

cost-benefit analysis with the guidance in NUREG/BR-0058 concerning the use of two discount 

rates, and found that Entergy's cost estimates satisfied that guidance. FSEIS at 5-8. Further, 

the Staff found that Entergy's cost-benefit analysis "was based primarily on NUREG/BR-0184," 

and "was executed consistent with this guidance." Id. New York fails to provide any support for 

its assertion that the Applicant's SAMA analyses or the Staff's evaluation somehow fails to 

satisfy these guidance documents.9s 

8ackfit Requirements 

The Board has previously recognized that Contentions 35 and 36, as filed by New York, 

sought to require implementation of cost-beneficial SAMAs as a backfit to the CLB. LBP-10-13, 

slip op. at 30; cf. id. at 34-35. New York asserts that the Staff's FSEIS (at 5-11 ~ 3) somehow 

"mischaracterizes the State's position," in that "at no time has the State asserted that the 

§ 50.109 backfit procedure must be applied to implement a clearly cost-effective environmental 

impact mitigation measure." New York Motion at 22 n.9. While it is not ciear what this 

statement is intended to achieve, it should be rejected. As the Board recognized in LBP-10-13, 

requiring the implementation of cost-effective SAMAs as a condition for license renewal would 

add to the requirements of the current license and could require a backfit to the CLB. Here, 

94 In particular, the SRP states that the Staff should review an applicant's methods for identifying 
the potential mitigation alternatives, the range of mitigation alternatives identified, the applicant's bases 
for estimating the SAMA's costs and benefits, and the reasonableness of its estimates. NUREG-1555, 
Supp. 1, at 5.1.1-7 - 5.1.1-8. In addition, "any mitigation should be described along with the estimated 
benefit-cost ratio"; "the mitigative measures considered and committed to by the applicant" should be 
described; and if SAMAs were not considered previously for the plant, the Staff is to determine whether 
the applicant completed a'comprehensive, systematic effort to identify and evaluate the potential plant 
enhancements to mitigate the consequences of severe accidents, evaluate the robustness of its 
conclusion relative to certain critical assumptions in the analysis, and confirm that "the mitigation 
alternatives committed to by the applicant are appropriate, and no further mitigation measures are 
warranted." Id. at 5.1.1.8 - 5.1.1.9. While this language suggests that the Staff may identify other 
mitigation alternatives as "appropriate" or "warranted," the SRP does not (and as a guidance document, 
cannot) establish a regulatory requirement that an applicant must implement any SAMAs that have been 
determined to be cost-beneficial. 

95 See New York Motion at 5, 16, 19 and 22. 
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where none of the potentially cost-beneficial SAMAs that have been identified relate to 

managing the effects of aging, it is appropriate that a determination whether to impose those 

requirements should be made in connection with the agency's oversight of the current operating 

license, rather than as a license renewal issue.96 

CONCLUSION 

The Staffs Final SEIS provides a detailed and sufficient evaluation of the Applicant's 

SAMA analysis, as well as a clear and cogent explanation of the reasons why the Staff has 

determined that none of the SAMAs identified by Entergy must be imposed as a condition for 

license renewal. Further, sufficient information has been provided and considered to satisfy the 

agency's obligation to take a "hard look" at the environmental impacts of license renewal. 

These conclusions are consistent with NEPA, the APA, NRC regulations, regulatory guidance, 

and established regulatory practice. 

In accordance with 10 C.F.R. §§ 2.1205(c) and 2.71 O(d)(2), the Staff submits that no 

genuine issue of material fact exists for which an evidentiary hearing is necessary, and the Staff 

is entitled to a decision on this contention as a matter of law. 97 Accordingly, for the reasons set 

96 New York asserts that the Staff has recently issued a "change to an internal NRR Office 
Instruction" concerning the management of plant-specific backfits. See New York Motion at 10 nA, citing 
LlC-202, Rev. 2, "Change to Procedures for Managing Plant-Specific Backfits and 50-54(f) Information 
Requests" (May 17, 2010). In this regard, New York asserts that "SAMA analyses .. are conducted 
pursuant to NEPA and Part 51 and thus SAMAs are environmental issues, not safety issues." Id. Based 
on this logic, New York asserts that LlC-202, Rev. 2 "has no bearing here" and, in any event, "has no 
legal force, nor is it guidance for applicants or the public." New York's arguments miss the point: The 
potentially cost-beneficial SAMAs that were identified in the FSEIS are all measures that would be taken 
to improve plant safety, by imposing new requirements on the Applicant's operating license. As such, 
they may well require. a backfit analysis, consistent with NRC regulations in 10 C.F.R. § 50.109 and 
related regulatory guidance. See 10 C.F.R. §§ 50.109(a)(2), (a)(3), (a)(4), (c) and (e). 

97 As required by 10 C.F.R. § 2.710(a), attached hereto is the "NRC Staff's Statement of Material 
Facts in Support of Its Cross-Motion for Summary Disposition of Contention NYS 35/36" (Attachment 3), 
and the "NRC Staff's Response to the State of New York's Statement bf Material Facts Not in Dispute" 
(Attachment 4). 
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forth above, the Staff respectfully submits that its cross-motion for summary disposition of 

Contention NYS 35/36 should be granted, and New York's motion for summary disposition of 

that contention should be denied. 

Dated at Rockville, Maryland 
this ih day of February 2011 

Respectfully submitted, 

~uJ' u E'---;;;L 
Sherwin E. Turk 
Counsel for NRC Staff 

Office of the General Counsel 
U.S. Nuclear Regulatory Commission 
11555 Rockville Pike 
Rockville, MD 20852 
(301) 415-1533 
Sherwin.Turk@nrc.gov 

Certification of Counsel 

In accordance with 10 C.F.R. § 2.323(b) and the Board's Scheduling Order of July 1, 
2010 (at 8-9), I certify that (1) I have made a sincere effort to contact Counsel for the State of 
New York, to explain the issues raised in the Staff's Cross-Motion for summary disposition, and 
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(2) I have made myself available to listen and to respond to Counsel for the State of New York 
regarding the issues raised in New York's motion for summary disposition, and to resolve those 
issues, and my efforts to resolve those issues have been unsuccessful. 

Further, in accordance with the Board's Scheduling Order of July 1, 2010 (at 10-11), 
I certify that this motion is not interposed for delay or any other improper purpose, that I believe 
in good faith that there is no genuine issue as to any material fact relating to this motion, and the 
NRC Staff is entitled to a decision in its favor as a matter of law, as required by 10 C.F.R. 
§§ 2.1205 and 2.710(d). 

Dated at Rockville, Maryland 
this ih day of February 2011 

Sherwin E. Turk 
Counsel for NRC Staff 
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ABSTRACT 

The U.S. Nuclear Regulatory Commission (NRC) considered the environmental impacts of 
renewing nuclear power plant operating licenses for a 20-year period in NUREG-1437, 
Volumes 1 and 2, "Generic Environmental Impact Statement for License Renewal of Nuclear 
Plants" (hereafter referred to as the GEIS),(1) and codified the results in Title 10, Part 51, 
"Environmental Protection Regulations for Domestic Licensing and Related Regulatory 
Functions," of the Code of Federal Regulations (10 CFR Part 51). In the GElS (and its 
Addendum 1), the NRC staff identified 92 environmental issues and reached generic 
conclusions related to environmental impacts for 69 of these issues that apply to all plants or to 
plants with specific design or site characteristics. Additional. plant-specific review is required for 
the remaining 23 issues. These plant-specific reviews are to be included in a supplement to the 
GElS. 

This supplemental environmental impact statement (SEIS) has been prepared in response to an 
application submitted to the NRC by Entergy Nuclear Operations, Inc. (Entergy), Entergy 
Nuclear Indian Point 2, LLC, and Entergy Nuclear Indian Point 3, LLC (all applicants will be 
jointly referred to as Entergy) to renew the operating licenses for Indian Point Nuclear 
Generating Unit Nos. 2 and 3 (IP2 and IP3) for an additional 20 years under 10 CFR Part 54, 
"Requirements for Renewal of Operating Licenses for Nuclear Power Plants." This SEIS 
includes the NRC staffs analysis which considers and weighs the environmental impacts of the 
proposed action, the environmental impacts of alternatives to the proposed action, and 
mitigation measures available for reducing or avoiding adverse impacts. It also includes the 
NRC staff's recommendation regarding the proposed action. 

Regarding the 69 issues for which the GElS reached generic conclusions, neither Entergy nor 
the NRC staff has identified information that is both new and significant for any issues that apply 
to IP2 and/or IP3. In addition, the NRC staff determined that information provided during the 
scoping process was not new and significant with respect to the conclusions in the GElS. 
Therefore, the NRC staff concludes that the impacts of renewing the operating licenses for IP2 
and IP3 will not be greater than the impacts identified for these issues in the GElS. For each of 
these issues, the NRC staffs conclusion in the GElS is that the impact is of SMALL(2) 
significance (except for the collective offsite radiological impacts from the fuel cycle and high
level waste and spent fuel, which were not assigned a single significance level). ' 

Regarding the remaining 23 issues, those that apply to IP2 and IP3 are addressed in this SEIS. 
The NRC staff determined that several of these issues were not applicable because of the type 
of facility cooling system or other reasons detailed within this SEIS. For the remaining 
applicable issues, the NRC staff concludes that the significance of potential environmental 
impacts related to operating license renewal is SMALL, with three exceptions-entrainment, 
impingement, and heat shock from the facility's heated discharge. Overall effects from 
entrainment and impingement are likely to be MODERATE. Impacts from heat shock potentially 

(1) 

(2) 

The GElS was originally issued in 1996. Addendum 1 to the GElS was issued in 1999. Hereafter, all 
references to the "GElS" include the GElS and its Addendum 1. 
Environmental effects are not detectable or are so minor that they will neither destabilize nor noticeably alter 
any important attribute of the resource. 

December 2010 iii NUREG-1437, Supplement 38 
.-~ 



Abstract 

1 range from SMALL to LARGE depending on the conclusions of thermal studies proposed by the 
2 New York State Department of Environmental Conservation (NYSDEC). Based on corrected 
3 data received since completing the draft SEIS, NRC staff concludes that impacts to the 
4 endangered shortnose sturgeon - which ranged from SMALL to LARGE in the draft SEIS - are 
5 likely to be SMALL. 

6 The NRC staff's recommendation is that the Commission determine that the adverse 
7 environmental impacts of license renewals for IP2 and IP3 are not so great that preserving the 
8 option of license renewal for energy planning decision makers would be unreasonable. This 
9 recommendation is based on (1) the analysis and findings in the GElS, (2) the environmental 

10 report and other information submitted by Entergy, (3) consultation with other Federal, State, 
11 Tribal, and local agencies, (4) the NRC staff's own independent review, and (5) the NRC staffs 
12 consideration of public comments received during the scoping process and in response to the 
13 draft SEIS. , 

14 Paperwork Reduction Act Statement 

15 This NUREG does not contain information collection requirements and, therefore, is not subject 
16 to the requirements of the Paperwork Reduction Act of 1995 (44 U .S.C. 3501 et seq.). These 
17 information collections were approved by the Office of Management and Budget (OMB), 
18 approval numbers 3150-0004,3150-0155,3150-0014,3150-0011, 3150-0021, 3150-0132, and 
19 3150-0151. 

20 Public Protection Notification 

21 The NRC may not conduct or sponsor, and a person is not required to respond to, a request for 
22 information or an information collection requirement unless the requesting document displays a 
23 currently valid OMB control number. 
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5.0 ENVIRONMENTAL IMPACTS OF POSTULATED 
ACCIDENTS 

Environmental issues associated with postulated accidents are discussed in NUREG-1437, 
Volumes 1 and 2, "Generic Environmental Impact Statement for License Renewal of Nuclear 
Plants" (hereafter referred to as the GElS) (NRC 1996, 1999).(1) The GElS includes a 
determination of whether the analysis of the environmental issues could be applied to all plants 
and whether additional mitigation measures would be warranted. Issues are then assigned a 
Category 1 or a Category 2 designation. As set forth in the GElS, Category 1 issues are those 
that meet all of the following criteria: 

(1) The environmental impacts associated with the issue have been determined to apply 
either to all plants or, for some issues, to plants having a specific type of cooling system 
or other specified plant or site characteristics. 

(2) A single significance level (Le., SMALL, MODERATE, or LARGE) has been assigned to 
the impacts (except for collective offsite radiological impacts from the fuel cycle and from 
high-level waste and spent fuel disposal). 

(3) Mitigation of adverse impacts associated with the issue has been considered in the 
analysis, and it has been determined that additional plant-specific mitigation measures 
are likely not to be sufficiently beneficial to warrant implementation. 

For issues that meet the three Category 1 criteria, no additional plant-specific analysis is 
required unless new and significant information is identified. 

Category 2 issues are those that do not meet one or more of the criteria for Category 1 and, 
therefore, additional plant-specific review of these issues is required. 

This chapter describes the environmental impacts from postulated accidents that might occur 
during the license renewal term. 

5.1 Postulated Plant Accidents 

Two classes of accidents are evaluated in the GElS. These are design-basis accidents (DBAs) 
and severe accidents, as discussed below. 

5.1.1 Design-Basis Accidents 

In order to receive U.S. Nuclear Regulatory Commission (NRC) approval to operate a nuclear 
power facility, an applicant for an initial operating license must submit a safety analysis report 
(SAR) as part of its application. The SAR presents the design criteria and design information for 
the proposed reactor and comprehensive data on the proposed site. The SAR also discusses 
various hypothetical accident situations and the safety features that are provided to prevent and 
mitigate accidents. The NRC staff reviews the application to determine whether the plant 
design meets the Commission's regulations and requirements and includes, in part, the nuclear 
plant design and its anticipated response to an accident. 

DBAs are those accidents that both the licensee and the NRC staff evaluate to ensure that the 

(1) The GElS was originally issued in 1996. Addendum 1 to the GElS was issued in 1999. Hereafter, all 
references to the GElS include the GElS and its Addendum 1. 
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plant can withstand normal and abnormal transients, as well as a broad spectrum of postulated 
accidents, without undue hazard to the health and safety of the public. A number of these 
postulated accidents are not expected to occur during the life of the plant, but are evaluated to 
establish the design basis for the preventive and mitigative safety systems of the facility. The 
acceptance criteria for DBAs are described in Title 10, Part 50, "Domestic Licensing of 
Production and Utilization Facilities," of the Code of Federal Regulations (10 CFR Part 50) and 
10 CFR Part 100, "Reactor Site Criteria." 

The environmental impacts of DBAs are evaluated during the initial licensing process, and the 
ability of the plant to withstand these accidents is demonstrated to be acceptable before 
issuance of the operating license. The results of these evaluations are found in licensing 
documentation such as the applicant's final safety analysis report, the NRC staff's safety 
evaluation report, the final environmental statement (FES), and Section 5.1 of this draft 
supplemental environmental impact statement (SEIS). A licensee is required to maintain the 
acceptable design and performance criteria throughout the life of the plant, including any 
extended-life operation. The consequences for these DBAs are evaluated for the hypothetical 
maximally exposed individual. Changes in the plant's surroundings, including local population, 
will not affect the evaluation for the maximally exposed individual. Because of the requirements 
that continuous acceptability of the consequences and aging management programs be in effect 
for license renewal, the environmental impacts as calculated for DBAs should not differ 
significantly from initial licensing assessments over the life of the plant, including the period of 
extended operation. Accordingly, the design of the plant relative to DBAs during the extended 
period is considered to remain acceptable, and the environmental impacts of those accidents 
were not examined further in the GElS. 

The Commission has determined that the environmental impacts of DBAs are of SMALL 
significance for all plants because the plants were designed to successfully withstand these 
accidents. Therefore, for the purposes of license renewal, DBAs are designated as a 
Category 1 issue in Table B-1 of Appendix B to Subpart A, "Environmental Effect of Renewing 
the Operating License of a Nuclear Power Plant," of 10 CFR Part 51, "Environmental Protection 
Regulations for Domestic Licensing and Related Regulatory Functions." The early resolution of 
the DBAs makes them a part of the current licensing basis (CLB) of the plant; the CLB of the 
plant, which is maintained by the licensee under its current license, will continue to be 
maintained under a renewed license in accordance with 10 CFR 54.33, "Continuation of CLB 
and Conditions of Renewed License." Therefore, under the provisions of 10 CFR 54.30, 
"Matters Not Subject to a Renewal Review," the CLB is not subject to review under license 
renewal. This issue, applicable to Indian Point Nuclear Generating Unit Nos. 2 and 3 (IP2 and 
IP3), is listed in Table 5-1. 

Table 5·1. Category 1 Issues Applicable to Postulated Accidents 
during the Renewal Term 

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B·1 GElS Sections 

POSTULATED ACCIDENTS 

Design-basis accidents 5.3.2; 5.5.1 

Based on information in the GElS, the Commission found the following: 

The NRC staff has concluded that the environmental impacts of design-basis 
accidents are of small significance for all plants. 

Entergy Nuclear Operations, Inc. (Entergy), stated in the IP2 and IP3 environmental report (ER) 
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(Entergy 2007a) that it is not aware of any new and significant information associated with the 
renewal of the IP2 and IP3 operating licenses. The NRC staff has not identified any new and 
significant information during its independent review of the IP2 and IP3 ER, the site visit, the 
scoping process, or evaluation of other available information. Therefore, the NRC staff 
concludes that there are no impacts related to DBAs beyond those discussed in the GElS. 

5.1.2 Severe Accidents 

Severe nuclear accidents are those that are more severe than DBAs because they could result 
in substantial damage to the reactor core, regardless of offsite consequences. In the GElS, the 
NRC staff assessed the impacts of severe accidents using the results of existing analyses and 
site-specific information to conservatively predict the environmental impacts of severe accidents 
for each plant during the renewal period. 

Severe accidents initiated by external phenomena, such as tornadoes, floods, earthquakes, 
fires, and sabotage, traditionally have not been discussed in quantitative terms in FESs and 
were not specifically considered for IP2 and IP3 in the GElS. However, in the GElS, the NRC 
staff did evaluate existing impact assessments performed by the NRC and by the industry at 
44 nuclear plants in the United States and concluded that the risk from beyond-design-basis 
earthquakes at existing nuclear power plants is SMALL. The GElS for license renewal 
documents a discretionary analysis of acts of sabotage in connection with license renewal, and 
concluded that the core damage and radiological release from such acts would be no worse 
than the damage and release expected from internally initiated events. In the GElS, the 
Commission concluded that the risk from sabotage and beyond-design-basis earthquakes at 
existing nuclear power plants is small and, additionally, that the risks from other external events 
are adequately addressed by a generic consideration of internally initiated severe accidents 
(see Volume 1 of the GElS, page 5-18). 

Based on information in the GElS, the Commission found the following: 

The probability weighted consequences of atmospheric releases, fallout onto 
open bodies of water, releases to groundwater, and societal and economic 
impacts from severe accidents are small for all plants. However, alternatives to 
mitigate severe accidents must be considered for all plants that have not 
considered such alternatives. 

Therefore, the Commission has designated mitigation of severe accidents as a Category 2 issue 
in 10 CFR Part 51, Subpart A, Appendix B, Table B-1. This issue, applicable to IP2 and IP3, is 
listed in Table 5-2. 

Table 5-2. Category 2 Issues Applicable to Postulated Accidents 
during the Renewal Term 

ISSUE-10 CFR Part 51, Subpart A, 
Appendix B, Table B-1 

Severe accidents 

GElS 
Sections 

POSTULATED ACCIDENTS 

5.3.3; 5.3.3.2; 
5.3.3.3; 5.3.3.4; 
5.3.3.5; 5.4; 5.5.2 

.10 CFR 51.53(c)(3)(ii) 
Subparagraph 

L 

SEIS 
Section 

5.2 

The NRC staff has not identified any new and significant information with regard to the 
consequences from severe accidents during its independent review of the IP2 and IP3 ER 
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(Entergy 2007a), the site visit, the scoping process, or evaluation of other available information. 
Therefore, the NRC staff concludes that there are no impacts of severe accidents beyond those 
discussed in the GElS. However, in accordance with 10 CFR 51.53(c)(3)(ii)(L), the NRC staff 
has reviewed severe accident mitigation alternatives (SAMAs) for IP2 and IP3. The results of its 
review are discussed in Section 5.2 of this draft SEIS. 

5.2 Severe Accident Mitigation Alternatives 

As required by 10 CFR 51.53(c)(3)(ii)(L), license renewal applicants must consider alternatives 
to mitigate severe accidents if the staff has not previously evaluated SAMAs forthe applicant's 
plant in an environmental impact statement (EIS), or related supplement, or in an environmental 
assessment. The purpose of this consideration is to ensure that plant changes (Le., hardware, 
procedures, and training) with the potential for improving severe accident safety performance 
are identified and evaluated. SAMAs have not been previously considered for IP2 and IP3; 
therefore, the remainder of Chapter 5 addresses those alternatives. 

5.2.1 Introduction 

This section presents a summary of the SAMA evaluation for IP2 and IP3, conducted by 
Entergy, and the NRC staff's review of that evaluation. The NRC staff performed its review with 
contract assistance from Information Systems Laboratories, Inc. and Sandia National 
Laboratory. The NRC staff's review is available in greater detail in Appendix G to this draft 
SEIS; the SAMA evaluation is available in Entergy's ER and subsequent submittals identified 
herein. 

The SAM A evaluation for IP2 and IP3 was conducted using a four-step approach. In the first 
step, Entergy quantified the level of risk associated with potential reactor accidents using the 
plant-specific probabilistic safety assessment (PSA) and other risk models. 

In the second step, Entergy examined the major risk contributors and identified possible ways 
(Le., SAMAs) of reducing that risk. Common ways of reducing risk are changes to components, 
systems, procedures, and training. Entergy initially identified 231 and 237 potential SAMAs for 
IP2 and IP3, respectively. For each unit, Entergy performed an initial screening in which it 
eliminated SAMAs that are not applicable to IP2 and IP3 because of design differences, have 
already been implemented at IP2 and IP3, or are similar in nature and could be combined with 
another SAMA candidate. This screening reduced the list of potential SAMAs to 68 for IP2 and 
62 for IP3. 

In the third step, Entergy estimated the benefits and the costs associated with each of the 
remaining SAMAs. Estimates were made of how much each SAMA could reduce risk. Those 
estimates were developed in terms of dollars in accordance with NRC guidance for performing 
regulatory analyses (NRC 1997). The cost of implementing the proposed SAMAs also was 
estimated. 

Finally, in the fourth step, the costs and benefits of each of the remaining SAMAs were 
compared to determine whether the SAMA was cost beneficial, meaning the benefits of the 
SAMA were greater than the cost (a positive cost benefit). Entergy concluded in its ER that 
several of the SAMAs evaluated for each unit are potentially cost beneficial (Entergy 2007b). 
However, in response to NRC staff inquiries regarding estimated benefits for certain SAMAs, 
the meteorological data used in the analysis, and lower cost alternatives, several additional 
potentially cost-beneficial SAMAs were identified (Entergy 2008a, Entergy 2009). The NRC 
staff identifies potentially cost-beneficial SAMAs in Section 5.2.5. 
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The potentially cost-beneficial SAMAs do not relate to adequately managing the effects of aging 
during the period of extended operation; therefore, they are not required to be implemented as 
part of license renewal pursuant to 10 CFR Part 54, "Requirements for Renewal of Operating 
Licenses for Nuclear Power Plants." Entergy's SAMA analyses and the NRC's review are 
discussed in more detail below. 

5.2.2 Estimate of Risk 

Entergy submitted an assessment of SAMAs for IP2 and IP3 as part of the ER (Entergy 2007b). 
This assessment was based on the most recent IP2 and IP3 PSA available at that time, a 
plant-specific offsite consequence analysis performed using the MELCOR Accident 
Consequence Code System 2 (MACCS2) computer program, and insights from the IP2 and IP3 
individual plant examination (Can Ed 1992; NYPA 1994) and individual plant examination of 
external events (Can Ed 1995 and NYPA 1997). 

The baseline core damage frequency (CD F) for the purpose of the SAMA evaluation is 
approximately 1. 79x1 0-5 per year for IP2 and 1.15x1 0-5 per year for IP3. The CDF values are 
based on the risk assessment for internally initiated events. Entergy did not include the 
contributions from external events within the IP2 and IP3 risk estimates; however, it did perform 
separate assessments of the CDF from external events and did account for the potential risk 
reduction benefits associated with external events by multiplying the estimated benefits for 
internal events by a factor of approximately 3.8 for IP2 and 5.5 for IP3 (as discussed in 
Appendix G, Sections G.2.2, G.3.1, and G.6.2). The breakdown of CDF by initiating event for 
IP2 and IP3 is provided in Table 5-3. 
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IP2 and IP3 Core Damage Frequency (Entergy, 2007a) 

IP2 IP3 

Initiating Event CDF % CDF % 
(Per Year) Contribution (Per Year) Contribution 

toCDF toCDF 

Loss of offsite power1 6.7x10·6 38 1.2x10·7 1 

Internal flooding 4.7x10·6 26 2.2x10·6 20 

Loss-of-coolant accident (LOCA) 1.5x10·6 8 2.2x10-6 19 

Transients 1 1.2x10·6 7 8.5x10·7 7 

Anticipated transient without scram 9.9x10·7 6 1.5x10-6 13 

Station blackout 8.5x10·7 5 7.2x10·7 6 

Steam generator tube rupture 7.2x10·7 4 1.6x10-6 14 

Loss of component cooling water 5.8x10·7 3 1.1x10·7 <1 

Loss of nonessential service water 3.0x10·7 2 2.8x10·7 2 

Interfacing systems LOCA 1.5x10·7 <1 1.5x10·7 1 

Reactor vessel rupture 1.0x10·7 <1 1.0x10·7 <1 

Loss of 125 volts direct current power 5.8x10·a <1 1.0x10·6 9 

Total loss of service water system 4.4x10·a <1 5.4x10·7 5 

Loss of essential service water 1.9x10·10 <1 1.8x10·a <1 

Total CDF (internal events) 1.79x10·s 100 1.15x10.s 100 
'Contributions from SBO and ATWS events are noted separately and not included in the reported values for 1055 of 
offsite power or transients. 

As shown in Table 5-3, for IP2, loss of offsite power sequences, including station blackout 
(SBO) events, and internal flooding initiators are the dominant contributors to CDF. For IP3, 
internal flooding initiators, loss-of-coolant accidents (LOCAs), steam generator tube rupture 
(SGTR) events, and anticipated transient without scram (ATWS) events are the dominant 
contributors to CDF. The differences in the CDF contributions are attributed, in large part, to 
several significant differences between the IP2 and IP3 units. 

As shown in Table 5-4 below, Entergy's SAMA analysis, as revised, estimated the dose to the 
population within 80 kilometers (50 miles) of the IP2 and IP3 site to be approximately 0.87 
person-sievert (Sv) (87 person-rem) per year for IP2, and 0.95 Sv (95 person-rem) per year for 
IP3 (Entergy 2009). The breakdown of the total population dose by containment failure mode is 
summarized in Table 5-4. SGTR events and late containment failures, caused by gradual 
overpressurization by steam and noncondensable gases, dominate the population dose risk for 
both units. 

The NRC staff has reviewed Entergy's data and evaluation methods, as revised, and concludes 
that the quality of the risk analyses is adequate to support an assessment of the risk reduction 
potential for candidate SAMAs. Accordingly, the staff based its assessment of offsite risk on the 
CDFs and offsite doses reported by Entergy. 
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Table 5-4. Breakdown of Population Dose by Containment Failure Mode (Entergy 2009) 

IP2 IP3 

Population Population 
Containment Failure Mode Dose (Person- % Dose % 

Rem1 Per Contribution (Person- Contribution 
Year) Rem1 Per 

Year) 

Intact Containment <0.1 <1 <0.1 <1 

Basemat Melt-through 4.1 5 2.4 3 

Gradual Overpressure 28.3 32 16.8 18 

Late Hydrogen Burns 3.6 4 2.1 2 

Early Hydrogen Burns 8.6 10 3.2 3 

In-Vessel Steam Explosion 0.6 <1 0.2 <1 

Reactor Vessel Rupture 4.1 5 1.5 2 

Interfacing System LOCA 6.6 8 4.2 4 

SGTR 31.5 36 64.4 68 

Total 87.4 100 94.8 100 
lOne person-rem = 0.01 person-sievert 

5.2.3 Potential Plant Improvements 

Once the dominant contributors to plant risk were identified, Entergy searched for ways to 
reduce that risk. In identifying and evaluating potential SAMAs, Entergy considered insights 
from the plant-specific PSA and SAMA analyses performed for other operating plants that have 
submitted license renewal applications. In its 2007 ER, Entergy identified 231 and 237 potential 
risk-reducing improvements (SAMAs) to plant components, systems, procedures, and training 
for IP2 and IP3, respectively. 

As discussed in Entergy's ER, for IP2, Entergy removed all but 68 of the SAMAs from further 
consideration because they are not applicable to IP2 as a result of design differences, have 
already been implemented at IP2, or are similar in nature and could be combined with another 
SAMA candidate. For IP3, all but 62 of the SAMAs were removed from further consideration 
based on similar criteria. A detailed cost-benefit analysis was performed for each of the 
remaining SAMAs. 

The staff has concluded that Entergy's ER SAMA analysis used a systematic and 
comprehensive process for identifying potential plant improvements for IP2 and IP3, and that 
the set of potential plant improvements identified by Entergy is reasonably comprehensive and, 
therefore, acceptable. 
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5.2.4 Evaluation of Risk Reduction and Costs of Improvements 

In its ER, Entergy evaluated the risk-reduction potential of the remaining candidate SAMAs that 
were applicable to each unit (68 for IP2 and 62 for IP3). The SAMA evaluations were performed 
using realistic assumptions with some conservatism. 

Entergy estimated the costs of implementing the candidate SAMAs through the application of 
engineering judgment and the use of other licensees' estimates for similar improvements. The 
cost estimates reported in the ER conservatively did not include the cost of replacement power 
during extended outages required to implement the modifications, nor did they account for 
inflation. 

The staff reviewed Entergy's basis for calculating the risk reduction for the various plant 
improvements and concluded that the rationale and assumptions for estimating risk reduction 
are reasonable and generally conservative (i.e., the estimated risk reduction is higher than what 
would actually be realized). Accordingly, the staff based its estimates of averted risk for the 
various SAMAs on Entergy's risk reduction estimates. 

The staff reviewed the basis for the applicant's cost estimates. For certain improvements, the 
staff also compared the cost estimates to estimates developed elsewhere for similar 
improvements, including estimates developed as part of other licensees' analyses of SAMAs for 
operating reactors and advanced light-water reactors. The staff found the cost estimates to be 
reasonable and generally consistent with estimates provided in support of other plants' 
analyses. 

The staff concluded that the risk reduction and the cost estimates provided by Entergy are 
sufficient and appropriate for use in the SAMA evaluation. 

5.2.5 Cost-Benefit Comparison 

The cost-benefit analysis performed by Entergy was based primarily on NUREG/BR-0184, 
"Regulatory Analysis Technical Evaluation Handbook" (NRC 1997) and was executed 
consistent with this guidance. NUREG/BR-0058, "Regulatory Analysis Guidelines of the U.S. 
Nuclear Regulatory Commission" (NRC 2004), has recently been revised to reflect the agency's 
revised policy on discount rates. Revision 4 of NUREG/BR-0058 states that two sets of 
estimates should be developed-one at 3 percent and one at 7 percent (NRC 2004). Entergy 
provided both sets of estimates (Entergy 2007b). 

As described in Section G.6.1, Entergy identified 10 potentially cost-beneficial SAMAs (5 for IP2 
and 5 for IP3) in the baseline analysis (using a 7-percent discount rate) and sensitivity analysis 
(using a 3-percent discount rate) contained in the ER. Based on consideration of analysis 
uncertainties, Entergy identified two additional potentially cost-beneficial SAMAs for IP2 in the 
ER (IP2 SAMAs 44 and 56). 
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In response to an NRC staff request, Entergy provided the results of a revised uncertainty 
analysis in which the impact of lost tourism and business was accounted for in the baseline 
analysis (rather than as a separate sensitivity case) (Entergy 2008a). The revised uncertainty 
analysis resulted in the identification of two additional potentially cost-beneficial SAMAs for IP2 
(IP2 SAMAs 9 and 53) and one additional potentially cost-beneficial SAMA for IP3 (IP3 SAMA 
53), as reported in the draft Supplemental Environmental Impact Statement (DSEIS). 
Subsequent to issuance of the DSEIS, in response to NRC staff questions, Entergy identified an 
error in the Indian Point site meteorological file used to calculate offsite consequences of severe 
accidents, and submitted a SAMA re-analysis based on corrected meteorological data (Entergy 
2009). The SAMA re-analysis resulted in identification of three additional potentially cost -
beneficial SAMAs for IP2 (IP2 SAMAs 21, 22, and 62) and three additional potentially cost
beneficial SAMAS for IP3 (IP3 SAMAs 7, 18, and 19). 

The potentially cost-beneficial SAMAs for IP2 include the following: 

• SAMA 9 - Create a reactor cavity flooding system to reduce the impact of core-concrete 
interaction from molten core debris following core damage and vessel failure. 

• SAMA 21 - Install additional pressure or leak monitoring instrumentation to reduce the 
frequency of interfacing system loss of coolant accidents. 

• SAMA 22 - Add redundant and diverse limit switches to each containment isolation 
valve. This modification would reduce the frequency of an interfacing system loss of 
coolant activity. 

• SAMA 28 - Provide a portable diesel-driven battery charger to improve direct current 
(dc) power reliability. Safety-related disconnect would be used to change a selected 
battery. This modification would enhance the long-term operation of the turbine-driven 
auxiliary feed water (AFW) pump on battery depletion. 

• SAMA 44 - Use fire water as backup for steam generator inventory to increase the 
availability of steam generator water supply to ensure adequate inventory for the 
operation of the turbine-driven AFW pump during SSO events. 

• SAMA 53 - Keep both pressurizer power-operated relief valve block valves open. This 
modification would reduce the CDF contribution from loss of secondary heat sink by 
improving the availability of feed and bleed. 

• SAMA 54 -Install a flood alarm in the 480-volt (V) alternating current (ac) switchgear 
room to mitigate the occurrence of internal floods inside the 480-V ac switchgear room. 

• SAMA 56 - Keep residual heat removal (RHR) heat exchanger discharge valves, motor
operated valves 746 and 747, normally open. This procedure change would reduce the 
CDF contribution from transients and LOCAs. 

• SAMA 60 - Provide added protection against flood propagation from stairwell 4 into the 
480-V ac switchgear room to reduce the CDF contribution from flood sources within 
stairwell 4 adjacent to the 480-V ac switchgear room. 

• SAMA 61 - Provide added protection against flood propagation from the deluge room 
into the 480-V ac switchgear room to reduce the CDF contribution from flood sources 
within the deluge room adjacent to the 480-V ac switchgear room. 
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• SMA 62 - Provide a hard-wired connection to a safety injection (SI) pump from the 
alternate safe shutdown system (ASSS) power supply. This modification would reduce 
the CDF from events that involve loss of power from the 4BOV vital buses. 

• SAMA 65 - Upgrade the alternate safe shutdown system to allow timely restoration of 
reactor coolant pump seal injection and cooling from events that cause loss of power 
from the 4BO-V ac vital buses. 

The potentially cost-beneficial SAMAs for IP3 include the following: 

• SAMA 7 - Create a reactor cavity flooding system. This modification would enhance 
core debris cooling and reduce the frequency of containment failure due to core
concrete interaction. 

• SAMA 1B - Route the discharge from the main steam safety valves through a structure 
where a water spray would condense the steam and remove fission products. 

• SAMA 19 - Install additional pressure or leak monitoring instrumentation to reduce the 
frequency of interfacing system loss of coolant accidents. 

• SAMA 30 - Provide a portable diesel-driven battery charger to improve dc power 
reliability. A safety-related disconnect would be used to change a selected battery. This 
modification would enhance the long-term operation of the turbine-driven AFW pump on 
battery depletion. 

• SAMA 52 - Proceduralize opening the city water supply valve for alternative AFW 
system pump suction to enhance the availability of the AFW system. 

• SAMA 53 -Install an excess flow valve to reduce the risk associated with hydrogen 
explosions inside the turbine building pr primary auxiliary building. 

• SAMA 55-Provide the capability of powering one safety injection pump or RHR pump 
using the Appendix R diesel (MCC 312A) to enhance reactor cooling system injection 
capability during events that cause loss of power from the 4BO-V ac vital buses. 

• SAMA 61 - Upgrade the alternate safe-shutdown system to allow timely restoration of 
reactor coolant pump seal injection and cooling from events that cause loss of power 
from the 4BO-V ac vital buses. 

• SAMA 62 -Install a flood alarm in the 4BO-V ac switchgear room to mitigate the 
occurrence of internal floods inside the 4BO-V ac switchgear room. 

In response to an NRC staff inquiry regarding estimated benefits for certain SAMAs and lower 
cost alternatives, Entergy identified one additional potentially cost-beneficial SAMA (regarding a 
dedicated main steam safety valve gagging device for SGTR events in both units; this was 
unnumbered for each unit because the applicant did not initially identify them) (Entergy 200Bb); 
and Entergy determined that one SAMA that was previously identified as potentially cost 
beneficial was no longer cost beneficial based on correction of an error in the ER (IP3 SAMA 
30) (Entergy 200Ba, Entergy 2009). 

Based on its review of Entergy's SAMA analysis, as revised, the staff concludes that, with the 
exception of the potentially cost-beneficial SAMAs discussed above, the costs of the SAMAs 
evaluated would be higher than their associated benefits. 
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5.2.6 Conclusions 

The NRC staff reviewed Entergy's analysis, as revised, and concludes that the methods used, 
and the implementation of those methods, were sound. The treatment of SAMA benefits and 
costs support the general conclusion that the SAMA evaluations performed by Entergy are 
reasonable and sufficient for the license renewal submittal. Although the treatment of SAMAs 
for external events was somewhat limited, the likelihood of there being cost-beneficial 
enhancements in this area was minimized by improvements that have been realized as a result 
of the IPEEE process and inclusion of a multiplier to account for external events. 

Based on its review of the SAMA analysis, as revised, the staff concurs with Entergy's 
identification of areas in which risk can be further reduced in a cost-beneficial manner through 
the implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential 
for cost-beneficial risk reduction, the staff considers that further evaluation of these SAMAs by 
Entergy is appropriate. However, none of the potentially cost-beneficial SAMAs relate to 
adequately managing the effects of aging during the period of extended operation. Therefore, 
they need not be implemented as part of IP2 and IP3 license renewal pursuant to 
10 CFR Part 54. 

In a decision issued on June 30, 2010, the Atomic Safety and Licensing Board ("Board") 
admitted two contentions for litigation, which had been filed by the State of New York in the 
Indian Point Units 2 and 3 license renewal adjudicatory proceeding. Entergy Nuclear 
Operations, Inc. (Indian Point Nuclear Generating Units 2 and 3), LBP-10-13, 71 NRC_ 
(2010). These contentions generally assert that the NRC staff must reach a final determination 
of the cost-beneficial SAMAs, from the slate of SAMAs that have been found to be potentially 
cost-beneficial, and that (a) the cost-beneficial SAMAs must be imposed as a "backfit" on the 
plants' current licensing basis ("CLB"), as a condition for license renewal, or (b) the staff must 
provide a sufficient explanation for not imposing such a license renewal condition. In this 
regard, the NRC staff has provided a detailed discussion of SAMA costs and benefits in this 
SEIS, which satisfies the NRC's obligation, under NEPA and related case law, to consider 
SAMAs in a license renewal proceeding such as the IP2 and IP3 proceeding. Indeed, as the 
Board found, while NEPA requires consideration of environmental impacts and alternatives, it 
does not require that SAMAs be imposed to redress environmental impacts. LBP-1 0-13, slip 
op. at 29. 

Moreover, the NRC staff has determined that none of the potentially cost-beneficial SAMAs are 
related to the license renewal requirements in 10 CFR Part 54 (Le., managing the effects of 
aging) (SEIS § 5.2.6). Under the NRC's regulatory system, any potentially cost-beneficial 
SAMAs that do not relate to 10 CFR Part 54 requirements would be considered, to the extent 
necessary or appropriate, under the agency's oversight of a facility's current operating license in 
accordance with 10 CFR Part 50 requirements, inasmuch as such matters would pertain not just 
to the period of extended operation but to operations under the current operating license term 
as well. Thus, there is no regulatory basis to suggest that potentially cost-beneficial SAMAs that 
are unrelated to Part 54 requirements must be imposed as a backfit to the CLB, as a condition 
for license renewal. 

Finally, the NRC staff notes that SAMAs, by definition, pertain to severe accidents - Le., those 
accidents whose consequences could be severe, but whose probability of occurrence is so low 
that they may be excluded from the spectrum of design basis accidents ("DBAs) that have been 
postulated for a plant (see GElS §§ 5.3.2, 5.3.3, 5.4); this is consistent with the conclusions 
reached in § 5.2.2 of this SEIS concerning severe accidents at IP2 and IP3. The Commission 
has previously concluded, as a generic matter, that the probability-weighted radiological 
consequences of severe accidents are SMALL. GElS § 5.5.2; 10 CFR Part 51, App. B, Table B 
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1. As stated in §§ 5.1.1 and 5.1.2 above, no significant new information has been identified that 
would remove IP2 and IP3 from these generic determinations. Thus, there is no regulatory 
basis to impose any of the potentially cost-beneficial SAMAs as a condition for license renewal 
of IP2 and IP3 - even if those potentially cost-beneficial SAMAs are "finally" found to be cost
beneficial. 
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1 The following comment asserts that the human health consequences of an accident 
2 need to be more thoroughly discussed in the SAMA section of the SEIS: 

3 50-I-HH/PA; 17-p-EP/PAIRI 

4 Response: The severe accident mitigation alternatives (SAMA) review provides an evaluation 
5 of potential alternatives to mitigate the effects of severe accidents. Severe nuclear accidents 
6 are more severe than design basis accidents, and could result in substantial damage to the 
7 reactor core, regardless of off site consequences. In the GElS, the NRC assessed the impacts 
8 of severe accidents using the results of existing analyses and site-specific information to 
9 conservatively predict the environmental impacts of severe accidents for each plant during the 

10 renewal period. Based on information in the GElS, the Commission found the following: 

11 "The probability weighted consequences of atmospheric releases, fallout onto open bodies of 
12 water, releases to groundwater, and societal and economic impacts from severe accidents are 
13 small for all plants. However, alternatives to mitigate severe accidents must be considered for 
14 all plants that have not considered such alternatives. /I 

15 Therefore, the Commission has designated mitigation of severe accidents as a Category 2 issue 
16 in 10 CFR Part 51, Subpart A, Appendix B, Table B-1. Chapter 5 in the dSEIS contains the 
17 NRC staff's evaluation of IPEC's mitigation of severe accidents. 

18 The NRC staff reviewed and evaluated SAMAs for IPEC to ensure that the range of changes 
19 (i.e., hardware modifications, changes to plant procedures, and changes to the training 
20 program) that could improve severe accident safety performance were identified and evaluated. 
21 While the SAMA evaluation contains population radiation dose information in Table 5-4 in 
22 chapter 5, the values are used to show the relative percent of the dose resulting from the 
23 various containment failure modes that were evaluated. The purpose of the SAMA is not to 
24 evaluate the human health impacts, but rather to evaluate a range of mitigation actions that may 
25 reduce the risk of a severe accident and are cost-effective. 

26 The NRC has considered and addressed this issue in the SEIS and the comment does not 
27 present any significant new information that would warrant a change to the final SEIS. 

28 The following comment asserts that the SEIS should evaluate the health consequences 
29 of a spent fuel fire: . 

30 89-a-HH/PAISF 

31 Response: The environmental and health impacts of design basis accidents (DBAs) are 
32 evaluated during the initial licensing process, and the ability of the plant to withstand these 
33 accidents is demonstrated to be acceptable before issuance of an operating license. The 
34 results of these evaluations are contained in licensing documentation such as the applicant's 
35 final safety analysis report, the NRC staff's safety evaluation report, the final environmental 
36 statement (FES) and Section 5.1 of the draft SEIS. 

37 In the GElS, the Commission determined that the environmental impacts of DBAs are of 
38 SMALL significance for all plants because the plants were designed to successfully withstand 
39 these accidents. As part of the license renewal process, the NRC staff has not identified any 
40 new and significant information during its independent review of the IP2 and IP3 environmental 
41 report, the site visit, the scoping process, or evaluation of other available information. 
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1 Therefore, the NRC staff concludes that there are no impacts related to DBAs beyond those 
2 discussed in the GElS. 

3 In addition, the issue of a spent fuel fire was specifically addressed by the NRC in two Petitions 
4 for Rulemaking (PRM) (PRM 51-10 and PRM 51-12) submitted by the Attorney General of the 
5 Commonwealth of Massachusetts and the Attorney General of the State of California. The 
6 details of the petitions and the NRC's evaluation are available to the public through the ADAMS 
7 electronic reading room on the NRC website (www.NRC.gov) and in the Federal e-Rulemaking 
8 Portal: Go to http://www.regulations.gov and search for documents filed under Docket ID [NRC-
9 2006-00221 (PRM-51-10), and [NRC-2007-00191 (PRM-51-12). 

10 The Massachusetts and California Petitioners requested that the NRC initiate a rule making 
11 concerning the environmental impacts of the high density storage of spent nuclear fuel in spent 
12 fuel pools (SFPs). The Petitioners asserted that "new and significant information" shows that 
13 the NRC incorrectly characterized the environmental impacts of high-density spent fuel storage 
14 as "insignificant" in its GElS for the renewal of nuclear power plant licenses. Specifically, the 
15 Petitioners asserted that spent fuel stored in high-density SFPs is more vulnerable to a 
16 zirconium fire than the NRC concluded in its NEPA analysis. 

17 The Commission denied the petition for rule making, concluding as follows: 

18 "Based upon its review of the petitions, the NRC has determined that the studies upon which the 
19 Petitioners rely do not constitute new and significant information. The NRC has further 
20 determined that its findings related to the storage of spent nuclear fuel in pools, as set forth in 
21 NUREG-1437 and in Table B-1, of Appendix B to Subpart A of 10 CFR Part 51, remain valid. 
22 Thus, the NRC has met and continues to meet its obligations under NEPA. For the reasons 
23 discussed previously, the Commission denies PRM-51-10 and PRM-51-12." 

24 The NRC has considered and addressed the issue raised in this comment in the SEIS. The 
25 comments do not present any significant new information that would warrant a change to the 
26 final SEIS. 

27 The following comment asserts that the average level of Sr-90 in baby teeth in the Indian 
28 Point area is among the highest in the U.S and rose sharply after the 1980s: 

29 107-a-HH/RI 

30 Response: The NRC staff does not agree with this comment. In 2000, a report entitled 
31 "Strontium-90 in Deciduous Teeth as a Factor in Early Childhood Cancer" was published by the 
32 Radiation and Public Health Project. The report alleges that there has been an increase in 
33 cancer incidence due to strontium-90 released from nuclear power facilities. Elevated levels of 
34 strontium-90 in deciduous (baby) teeth were claimed in the report as the evidence for the 
35 increase in childhood cancer. 

36 There are three sources of strontium-90 in the environment: fallout from nuclear weapons 
37 testing, releases from the Chernobyl accident in the Ukraine, and releases from nuclear power 
38 reactors. The largest source of strontium-90 is from weapons testing fallout as a result of above-
39 ground explosions of nuclear weapons (approximately 16.9 million curies of strontium-90). The 
40 Chernobyl accident released 216,000 curies of strontium-90. The total annual release of 
41 strontium-90 into the atmosphere from all U.S. nuclear power plants is typically 111,000th of 1 
42 curie, which is so low that the only chance of detecting strontium-90 is sampling the nuclear 
43 power plant effluents themselves. The NRC regulatory limits on radioactive effluent releases 
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A.2.9 Comments Concerning Postulated Accidents 

2 The following comments assert that studies by Lamont-Doherty Earth Observatory show 
3 that the Indian Point plant may be more vulnerable to earthquakes than previously 
4 thought because it sits less than a mile south of a newly-identified seismic zone 
5 (Ramapo Fault) running from Stamford, Connecticut, to Peekskill, New York. It appears 
6 that this information was not included in the draft SEIS. We recommend that NRC 
7 include and analyze any new geologic and seismic data in the final SEIS, particularly 
8 concerning recent seismic activity occurring in the northern New Jersey-New York 
9 metropolitan region. 

10 9-c-LE/OE/PAlRW, 10-d-OE/PA, 13-c-PAISF/ST, 32-a-AM/OP/PA, 51-a-HH/PAlUF, 55-e-PA, 
11 55-f-AE/PAlRW, 71-b-OE/PA, 76-b-ORlPA, 79-j-HH, 87-b-HH/PAIRW/ST, 97-g-EP/OE/PA, 
12 102-j-OE/PA, 124-b-EJ/EP/HH/PA, 129-e-5M; 140-ii-SM; 162-d-GW/LE/PA, 164-a-OE/PAlST, 
13 174-d-PA, 179-c-PA, 180-e-OE/PA, and 183-c-EP/HH/PA 

14 The following comments assert that, given the proximity of the Indian Point site to the 
15 Ramapo Fault, the NRC should provide a site-specific analysis of whether the dry casks 
16 and the spent fuel pools would be able to withstand a significant earthquake. 

17 10-a-OE/PA; 20-a-PAISF/ST; 96-j-LRlPAlRW; 129-e-SM; 140-ii-SM 

18 Response: Insofar as these comments raise a safety issue, these comments are not unique to 
19 the license renewal action; rather, they pertain to the current operating license and are being 
20 addressed as a part of the current operating license reactor oversight process. The NRC staff is 
21 aware that recent updates to seismic data and models indicate that estimates of the earthquake 
22 hazard at some nuclear plant sites in the Central and Eastern United States (CEUS) may be 
23 larger than previous estimates. Based on a preliminary review of the updated seismic data and 
24 models, the NRC staff concluded that the seismic hazards remain small in an absolute sense 
25 and that the currently operating plants in the CEUS remain safe. Nevertheless, the NRC staff 
26 determined that the recent data and models warrant further study and analysis. Those activities 
27 have been initiated and are being pursued under the Generic Issue Program (GIP) as Generic 
28 Issue 199, "Implications of Updated Probabilistic Seismic Hazard Estimates in Central and 
29 United States on Existing Plants." This issue is now in the Safety/Risk Assessment stage of the 
30 GIP, in which the NRC staff is collecting and analyzing hazard information from the US 
31 Geological Survey and other sources, and developing an up-to-date understanding of the 
32 seismic spectra at each site. Should the NRC staff evaluations determine the seismic risk 
33 increase exceeds established safety values, G/-199 will proceed to the Regulatory Assessment 
34 stage of the GIP, where appropriate regulatory actions would be identified. 

35 Insofar as the comments suggest that a seismic event during the period of license renewal 
36 could result in environmental impacts, such impacts were considered as part of the SEIS 
37 discussion of severe accidents initiated by external phenomena and by the GElS in its "Review 
38 of Existing Impacts." As discussed in section 5.1.2 of the draft SEIS, the NRC staff evaluated 
39 the risk of beyond-design-basis earthquakes at existing nuclear power plants, and determined 
40 that the risk from such events is SMALL; further, the NRC determined that the risks from other 
41 external events are adequately addressed by the generic consideration of internally-generated 
42 severe accidents in the GElS, and that this issue should be considered on a site-specific basis 
43 in a plant's SAMA analysis. Entergy's SAMA analysis included a search for mitigation 
44 measures for accident scenarios initiated by fire and seismic external events (see section G.2.2 
45 of the draft SEIS). In addition, Entergy increased the benefit derived from the internal event 
46 PRA by a multiplication factor to account for the combined contribution from internal and 
47 external events. The NRC staff has not identified any new and significant information with 
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1 regard to the environmental consequences of a severe accident at IP2 and IP3,. including 
2 externally-initiated accidents. The comment provides no new and significant information; 
3 therefore no changes were made to the SEIS in response to this comment. 

4 

5 The following comments assert that the Indian Point plant and spent fuel are potential 
6 targets of a terrorist attack based upon their proximity to the New York City metropolitan 
7 area; they also assert that the draft SEIS ignores the possibility - as well as the possible 
8 effects on the environment and public health - of another terrorist attack. 

9 13-c-PAISF/ST, 38-b-PAIRW/ST, 39-c-PAlST, 50-m-PAlST, 87-b-HH/PAIRW/ST, 102-d-
10 OW/PAlST, 128-r-8M/UF; 129-0-SM 

11 

12 Response: The NRC and other Federal agencies have heightened vigilance and implemented 
13 initiatives to evaluate and respond to possible threats posed by terrorists, including the use of 
14 aircraft against commercial nuclear power facilities and independent spent fuel storage 
15 installations. While these are legitimate matters of concern, they will continue to be addressed 
16 through the ongoing regulatory process as a current and generic regulatory issue that affects all 
17 nuclear facilities and many of the activities conducted at nuclear facilities. The issue of security 
18 and risk from malevolent acts at nuclear power facilities is not unique to facilities that have 
19 requested a renewal of their licenses. In the Pilgrim license renewal proceeding, the 
20 Commission affirmed that the National Environmental Policy Act (NEPA) imposes no legal duty 
21 to consider malevolent acts in conjunction with license renewal (CLI-10-14). In any event, the 
22 NRC performed a discretionary analysis of terrorism in developing the GElS. The NRC 
23 concluded that core damage and radiological release from such acts would be no worse than 
24 the damage and release from internally initiated events. The comment is outside the scope of a 
25 plant-specific license renewal review; therefore, no changes were made to the SEIS in response 
26 to this comment. 

27 
28 The following comments assert that the draft SEIS fails to address the effects of a spent 
29 fuel pool fire at Indian Point, in particular, the release of cesium-137 from the spent fuel 
30 pools. 

31 13-d-PAlSF, 89-a-HH/PAlSF; 140-hh-SM 

32 

33 Response: As noted by the ASLB in LBP-08-13, "spent fuel pool fires are Category 1 
34 environmental issues and are addressed generically in the GElS for license renewal. The 
35 Commission reaffirmed this designation in Vermont Yankee/Pilgrim" (CLI-07-3). The 
36 Commission has subsequently reviewed two related petitions for rulemaking seeking to overturn 
37 this classification, and has denied these petitions on the basis that the risk of a fire is very low. 
38 As such, a plant-specific analysis of the effects of a spent fuel pool fire is not required. Spent 
39 fuel pools are robust structures constructed of very thick steel-reinforced concrete walls and . 
40 possess a stainless steel liner. They contain enormous quantities of water, and as a result for 
41 most events, plant operators would have significant amounts of time to correct any problems. In 
42 addition, nuclear plants possess many other sources of cooling water that are readily available 
43 for cooling spent fuel. Recently, the Commission reiterated that a "'SAMA that addresses [spent 
44 fuel pool] accidents would not be expected to have a significant risk for the site' because the 
45 spent fuel pool accident 'risk level is less than that for a reactor accident." (CLI-10-14). The 
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1 comment is outside the scope of a plant-specific license renewal review; therefore, no changes 
2 were made to the SEIS in response to this comment. 

3 

4 The following comment asserts that the DSEIS (in Section 5.1.2) acknowledges that 
5 "[s]evere nuclear accidents .. , such as ... floods, earthquakes, fires, and sabotage, 
6 traditionally have not been discussed in quantitative terms in [past environmental 
7 documents] and were not specifically considered for IP2 and IP3 in the GElS." This 
8 section continues, however, to note that NRC did evaluate impact assessments at 44 
9 other nuclear plants and concluded that the risk from these types of events at those 

1 0 plants is small. 

11 17-e-NE/PA 

12 

13 Response: In the GElS (Section 5.3.3.1), the Commission concluded that the risk from 
14 sabotage and beyond-design-basis events at existing nuclear power plants is small, and 
15 additionally, that the risks from other external events are adequately addressed by a generic 
16 consideration of internally-initiated severe accident. These conclusions were based on the 
17 results of detailed external event probabilistic risk assessments for a limited number of plants, 
18 together with additional rationale that supports the extrapolation of the findings to the entire 
19 population of plants. Based on the information in the GElS, the Commission found that the 
20 probability weighted consequences of atmospheric releases, fallout onto open bodies of water, 
21 releases to groundwater, and societal and economic impacts from severe accidents are small 
22 for all plants, and codified this result in 10 CFR Part 51. Thus, the Commission addressed 
23 these impacts in the GElS. 

24 It should be noted that the statement in the DSEIS that "severe accidents initiated by external 
25 phenomena ... were not specifically considered for IP2 and IP3 in the GElS" is not completely 
26 correct. As indicated on page 5-17 of the GElS, the NRC staff reviewed or performed detailed 
27 probabilistic assessments of external events for a number of plants, including IP2 and IP3. This 
28 statement will be corrected in the FSEIS. 

29 

30 The following comments assert that the population density around Indian Point is much 
31 higher than that around any other nuclear power station in the country. An accident at 
32 Indian Point would have a potentially much greater impact on human health and safety 
33 than a similar event at a nuclear power station in a less urbanized part of the country. 
34 The Draft SEIS does not adequately consider the millions of lives that would be 
35 destroyed in the event of a disaster, or the population growth at Indian Point. Because 
36 the magnitude of these impacts does not parallel the situation at other reactors, the SEIS 
37 must address questions of risk that are ruled out in the GElS. 

38 17-f-PA, 17-n-EP/PAlST, 50-b-DE/PA, 50-c-PA, 50-h-DE/PA, 97-f-DE/OE/PA, 122-a-
39 DE/PAlST, 170-c-DE/PA, 170-f-HH/PAlUF 

40 

41 The following comments assert that the environmental impact statement needs to 
42 consider operation of an aging nuclear facility within a highly populated area and include 
43 modeling to determine the possible outcome of accidents. 

44 22-a-HH/ORIOS/PA, 145-a-AM/PA, 171-b-PAIST 

45 
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1 Response: The methodology used in the GElS to predict the environmental impacts of 
2 postulated accidents accounts for the site-specific population within 50-miles of each nuclear 
3 power plant including Indian Point, and the projected growth of this population through the 
4 license renewal period (year 2030 for Indian Point). See GElS Chapter 5. Baseq on this 
5 methodology, it was recognized that plant sites with larger populations, such as Indian Point, 
6 have a larger number of persons at risk for a given severe accident release, and that an 
7 accident would have higher impacts on human health and safety than a similar event at a 
8 nuclear power station in a less urbanized part of the country. Thus, the issue of large population 
9 size was considered in the GElS. Moreover, the population in the vicinity of IP2 and IP3 was 

10 fullly considered in Entergy's SAMA analysis, which utilizes the projected population to 
11 determine the potential costs associated with severe accidents. The comments provide no new 
12 or significant information; therefore, no changes were made to the SEIS in response to these 
13 comments. These comments are outside the scope of the license renewal review; therefore, no 
14 changes were made to the SEIS in response to these comments. 

15 

16 The following comment asserts that the probability of an accident, no matter how remote, 
17 does not diminish the severity of an accident should it occur. Therefore, weighting the 
18 severity as a function of probability is meaningless. Unless it can be shown that the 
19 probability is really zero, then the consequences pertain, and they need to be fully 
20 described, analyzed, and mitigated. 

21 50-j-EJ/PA 

22 

23 Response: The GElS provides an evaluation of the environmental impacts of two classes of 
24 postulated accidents - design basis accidents and severe accidents. Design basis accidents 
25 are those that both the licensee and the NRC staff evaluate to ensure that the plant meets 
26 acceptable design and performance criteria. The results of these accidents are not 
27 probabilistically-weighted since they are considered to be within the scope of the licensing 
28 basis, and can be expected to occur within the lifetime of the population of operating plants. 
29 Severe accidents are events beyond the design basis of the plant. Although the environmental 
30 consequences of severe accidents can be substantially greater than for design basis accidents, 
31 the likelihood of severe accidents is extremely small. Thus, the GElS presents the 
32 environmental impacts of severe accidents in a risk context, wherein risk is expressed as the 
33 product of the frequency of the event and the consequences of the event. This same approach 
34 was used to address the environmental impacts of severe accidents in plant-specific final 
35 environmental statement (FES) reports published since 1980 (see GElS Section 5.3.3.1). This 
36 approach does not diminish the severity of an accident, but presents this information from a risk 
37 perspective so that severe accident risks can be compared with that for other risks. The 
38 comment is outside the scope of a plant-specific license renewal review; therefore no changes 
39 were made to the SEIS in response to this comment. 

40 

41 The following comments assert that the fact that the draft SEIS examines mitigation for 
42 accidents but not the consequences of accidents is inappropriate, and the brief 
43 treatment of different scenarios in Tables 5.3 - 5.4 falls short of meeting the need for 
44 analysis of accidents. This section must be expanded in the final SEIS to present a 
45 thorough analysis of what it would mean for the affected populations should any of the 
46 potential event scenarios unfold. 

47 50-k-PA, 50-I-HH/PA, 50-m-PAlST, 155-b-PA 
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1 

2 Response: A detailed discussion of accident consequences is presented in Section 5.2 of the 
3 GElS. This includes consideration of multiple exposure pathways (i.e., atmospheric releases, 
4 fallout onto open bodies of water, and groundwater releases), and additional risk metrics (e.g., 
5 early and latent fatalities, economic impacts, and land contamination). The GElS concluded 
6 that the probabi/istically-weighted consequences due to severe accidents are of small 
7 significance for all plants. Thus, these consequences need not be addressed in the SEIS. 

8 The ER and SEIS do include additional, plant-specific information regarding the frequency and 
9 consequences of severe accidents as part of the severe accident mitigation alternatives 

10 analysis. See, e.g., SEIS Chapter 5. However, the scope of the consequence information 
11 presented therein is limited to that which is necessary to assess the risk reduction associated 
12 with candidate design alternatives in accordance with established NRC regulatory analysis 
13 guidelines. The comment is outside the scope of a plant-specific license renewal review; 
14 therefore no changes were made to the SEIS in response to this comment. 

15 

16 A.2.10Comments Concerning Severe Accident Mitigation Alternatives (SAMAs) 

17 The following comments assert that the draft SEIS notes that some SAM As were 
18 potentially cost beneficial, but need not be implemented as part of license renewal 
19 pursuant to 10 CFR 54 because they do not relate to adequately managing the effects of 
20 aging during the re-licensing period. An EIS must rigorously explore and objectively 
21 evaluate all reasonable alternatives, and not defer their further analysis to some 
22 undetermined point in the future. We urge Entergy to continue to refine and implement 
23 these alternatives as they appear to be cost beneficial and would mitigate the impact of a 
24 severe accident should one occur. 
25 
26 55-d-SM, 137-b-GW/PAIRW/SF, 137-f-AL/LE/PAIRF/SF, 137-i-PA, 170-d-PAISM 
27 
28 Response: The SAMA analysis constitutes a systematic and comprehensive process for 
29 identifying potential plant improvements, evaluating the implementation costs and risk reduction 
30 for each SAMA, and determining which SAMAs may be cost beneficial to implement. . The 
31 analysis is technically rigorous and consistent with the NEPA expectation that federal agencies 
32 take a "hard-look" at the environmental impacts of their proposed actions, including 
33 consideration of viable alternatives. If a SAMA is determined to be potentially cost beneficial but 
34 is not related to adequately managing the effects of aging during the re-licensing period, it is not 
35 required to be implemented as part of license renewal pursuant to 10 CFR Part 54. Further 
36 refinement beyond determining whether a SAMA is potentially cost beneficial is not necessary 
37 for an objective evaluation. Nevertheless, potentially cost-beneficial alternatives are identified 
38 and considered as part of the license renewal process, and licensees often commit to further 
39 evaluate the most promising cost-beneficial SAMAs among those that have been identified, for 
40 possible future implementation in order to further reduce plant risk, as Entergy has done for 
41 Indian Point. Such a commitment to perform a further evaluation is not a condition of granting a 
42 renewed license. Accordingly, a license renewal applicant's decision to defer this further 
43 evaluation of the potentially cost-beneficial SAMAs which it has identified, to some point in the 
44 future (i.e., outside the license renewal SAMA review), is acceptable. The comments provide no 
45 new and significant information; therefore, no changes were made in the SEIS in response to 
46 this comment. 
47 
48 
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1 The following comment assert that the SAMA analysis in the DSEIS is defective because 
2 it incorporated an outdated air dispersion model (Le., the ATMOS air dispersion module 
3 in the MACCS2 computer code) that will not accurately predict the dispersion of 
4 radionuclides traversing a complex terrain over long distances. An accurate SAMA 
5 analysis depends on the accuracy of the estimates of human exposure to radiation from 
6 a severe accident, which in turn depends on the validity of air dispersion models used to 
7 predict the manner in which radiation will be geographically dispersed through the 
8 atmosphere. ATMOS's simplistic assumptions directly affect its ability to accurately 
9 model the dispersion of radioactivity from the Indian Point plant. 

10 
11 97-e-PA,129-m-SM 
12 Response: The MACCS2 code was developed under NRC sponsorship for use in evaluating 
13 the potential impacts of severe accidents at nuclear power plants on the surrounding public. 
14 The MA CCS2 code considers, among other things, phenomena related to atmospheric transport 
15 and deposition under time variant meteorology, short- and long-term mitigative actions, potential 
16 exposure pathways, deterministic and stochastic health effects, and economic costs. The NRC 
17 is aware of no model other than the MACCS2 code that fully addresses each factor completely. 
18 The issue of concern in a SAMA analysis is not the results of a single meteorological data trial 
19 but the results of numerous meteorological trials that provide the mean dispersion over the 
20 entire 50-mile radius. In this regard, the atmospheric transport model used in MACCS2 has 
21 been found to generally perform as well as several more modern atmospheric transport models 
22 (Ref. NUREG/CR-6853), and within the level of accuracy of other portions of the analysis. As 
23 such, the MACCS2 model has proven its acceptability for the purpose of conducting a SAMA 
24 analysis. The adequacy of the atmospheric transport model used in the MACCS2 code was 
25 raised in a contention filed by the State of New York in the license renewal adjudicatory 
26 proceeding. The contention includes the criticisms mentioned above and has been admitted for 
27 litigation by the ASLB. Additional discussion of the atmospheric transport model and its impact 
28 on the SAMA analysis has been provided in Section G.2.3 of Appendix G of the .FSEIS. 
29 
30 The following comment asserts that the projections of the 2035 population likely to be 
31 living within 50 miles of Indian Point, on which the SAMA analysis is based, appear to 
32 underestimate the potential exposed population. It was projected that in 2035 the 
33 population of New York County (Manhattan) will be 1,570,657, whereas data from the U.S. 
34 Census estimates that in 2007 Manhattan's population was 1,620,867 - over 50,000 more 
35 than Entergy asserts would be at risk 29 years later. 
36 
37 129-m-5M 
38 
39 Response: A concern regarding the adequacy of the population projections used in the SAMA 
40 analysis was raised in a contention filed by the State of New York in the license renewal 
41 adjudicatory proceeding. The contention includes the criticisms mentioned above and has been 
42 admitted for litigation by the ASLB. Additional discussion of the population projections and their 
43 impact on the SAMA analysis has been provided in Section G.2.3 of Appendix G to the FSEIS. 
44 
45 
46 The following comment asserts that the cost formula contained in the MACCS2 computer 
47 program underestimates the decontamination costs likely to be incurred as a result of a 
48 dispersion of radiation. The NRC Staff should use the analytical framework contained in 
49 the 1996 Sandia National Laboratories report concerning site restoration costs (D. 
50 Chanin and W. Murfin, "Site Restoration: Estimation of Attributable Costs from 
51 Plutonium-Dispersal Accidents," SAND96-0957). The NRC Staff should revise the Sandia 
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1 results for the densely populated and developed New York City area, incorporate the 
2 region's property values, and ensure that the resulting financial costs are expressed in 
3 present value and future value. 
4 
5 129-n-SM 
6 
7 Response: A concern regarding the adequacy of the decontamination cost estimates used in 
8 the SAMA analysis was raised in a contention filed by the State of New York in the license 
9 renewal adjudicatory proceeding. The contention includes the criticisms mentioned above and 

10 has been admitted for litigation by the ASLB. Additional discussion of the decontamination cost 
11 estimates and their impact on the SAMA analysis has been provided in Section G.2.3 of 
12 Appendix G to the FSEIS. 
13 
14 The following comments assert that the SAMA assessment is flawed because it fails to 
15 consider the risks and the contribution to severe accident costs from intentional attacks 
16 on Indian Point. Conventional PRA techniques can be adapted for this analysis by 
17 postulating an initiating event (malicious act) and then examining the outcomes of that 
18 event. The SAMA assessment should address National Infrastructure Protection Plan 
19 principles for increasing the inherent robustness of infrastructure facilities against 
20 attack, and should consider the mitigation measures recommended by the 2006 NAS 
21 Study to reduce the risk of impacts from intentional attacks, including: additional 
22 surveillance to detect and/or thwart attacks, creating earthen berms to protect casks 
23 from aircraft strikes, placing visual barriers around storage pads to prevent targeting of 
24 individual casks, re-spacing the casks to reduce likelihood of cask-to-cask interactions 
25 in the event of aircraft attack, and implementing design changes to newly manufactured 
26 casks to improve cask resistance to attack. 
27 
28 128-r-SM/UF, 140-bb-SM, 140-jj-SM 
29 
30 Response: The NRC and other Federal agencies have heightened vigilance and implemented 
31 initiatives to evaluate and respond to possible threats posed by terrorists, including the 
32 malevolent use of aircraft against commercial nuclear power facilities and independent spent 
33 fuel storage installations. The NRC has required, and nuclear power plants have implemented, 
34 various security and mitigation measures that, along with the robust nature of nuclear power 
35 plants and spent fuel pools, make the probability of a successful terrorist attack (i.e., one that 
36 causes the release of a large amount of radioactive material into the environment) very low. In 
37 the Pilgrim license renewal proceeding, the Commission affirmed that NEPA imposes no legal 
38 duty to consider malevolent acts in conjunction with license renewal (CLI-10-14). In any event, 
39 the NRC performed a discretionary analysis of terrorism in developing the GElS . . The NRC 
40 concluded that core damage and radiological release from such acts would be np worse than 
41 the damages and release from internally initiated events. Thus, on this basis the. NRC staff 
42 finds that the environmental impacts of renewing a nuclear power plant license, in regard to a 
43 terrorist attack, are not significant. The comment provides no new and significant information; 
44 therefore no changes were made in the SEIS in response to this comment. 
45 
46 The following comments assert that the SAMA analysis in the draft SEIS is incomplete 
47 because it did not consider·the contribution to severe accident costs from·a fire in either 
48 of. the SFPs at Indian Point. No SAMAs that would avoid or mitigate such costs have 
49 been identified. If the costs of SFP fires were considered, the value of SAMAs would be 
50 significant. 
51 
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.. 
1 102-I-NE/OE/PA, 128-r-5M/UF, 140-cc-5M, 147-b-NE/OE/PA, and 174-e-NE/OE/PA 
2 
3 Response: The objective of the SAMA evaluation is to identify and evaluate potential plant 
4 improvements that provide the greatest level of risk reduction in a cost-beneficial manner. The 
5 focus of SAMA evaluations is on reactor accidents because reactor accidents a.ccount for the 
6 majority of the severe accident risk for a nuclear power plant facility. Previous studies show that 
7 the risk associated with spent fuel pool accidents and dry cask storage accidents is 
8 considerably less than that for reactor accidents (e.g., NUREG-1738 and NUREG-1864). Given 
9 that a spent fuel pool accident risk is considerably less than that for a reactor accident, a SAMA 

10 that addresses spent fuel accidents would not be expected to have a significant impact on total 
11 risk for the site. Additional mitigation strategies implemented subsequent to September 11, 2001 
12 further reduce the risk from SFP fires by enhancing spent fuel coolability and the ability to 
13 recover SFP water level and cooling prior to a potential SFP fire, and make it even more unlikely 
14 that additional SFP safety enhancements could substantially reduce risk or be cost-beneficial. 
15 Further, as the Commission recently observed in the Pilgrim license renewal proceeding, the 
16 GElS determined that the impacts of onsite spent fuel storage, including spent fuel pool 
17 accidents, are "small" and constitute a Category 1 issue for which site-specific consideration in a 
18 license renewal proceeding is not required (CLI-10-14). The comments provide no new and 
19 significant information; therefore no changes were made in the SEIS in response to this 
20 comment. 
21 
22 The following comment asserts that the SAM A analysis in the draft SEIS underestimates 
23 the potential for containment bypass during a core-damage accident. In light of current 
24 knowledge about severe reactor accidents, it is prudent to assume that all accident 
25 sequences that proceed to core damage with a dry secondary side and at high reactor 
26 coolant system pressure would result in induced failure of steam generator tubes, and 
27 that one or more of the secondary side safety valves downstream of the affected steam 
28 generator(s} would remain open after tube failure. This would significantly increase the 
29 conditional probability of an Early High release from that used in the ER. If the economic 
30 benefit of averted containment bypass accidents were appropriately considered, a 
31 number·of SAMAs rejected as too costly would be cost-effective. 
32 
33 140-dd-SM 
34 
35 Response: The proposed assumptions are bounding in nature, and fail to acknowledge that 
36 only a portion of the accidents that proceed to core melt with high primary side pressure and a 
37 dry secondary side would be expected to result in an inducedSGTR. In many sequences, other 
38 reactor coolant system (RCS) piping components are estimated to fail prior to (or very close to) 
39 the estimated time of SG tube rupture, thereby depressurizing the RCS and reducing the 
40 potential for an induced SG TR. Use of bounding assumptions is inconsistent with Commission 
41 policy on the use of PRA evaluations in support of regulatory decisions which st;;ltes that"such 
42 PRAs should be as realistic as practicable. Nevertheless, the impact of assuming a 
43 substantially higher probability of induced steam generator tube rupture was assessed as part of 
44 Entergy's SAMA evaluation. As described in Section G. 6. 2 of Appendix G of the SEIS, no 
45 additional cost beneficial SAMAs were identified as a result of this assessment. The comment 
46 provides no new and significant information; therefore no changes were made in the SEIS in 
47 response to this comment. 
48 
49 The following comment asserts that the source term used to estimate the consequences 
50 of the most severe accidents with early containment failure was based on radionuclide 
51 release fractions generated by the MAAP code, and is smaller than that spc;tcified in NRC 
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1 guidance such as NUREG-1465, Accident Source Terms for Light- Water Nuclear Power 
2 Plants (1995) and the NRC's recent reevaluation for high-burnup fuel, ERI/NRC 02-202, 
3 Accident Source Terms for Light-Water Nuclear Power Plants. High Burnup and MOX 
4 Fuels (2002). 
5 
6 140-ee-SM 
7 
8 Response: The source terms (radionuclide release fractions) described in the referenced 
9 documents were developed primarily to support reactor siting criteria wherein substantial 

10 meltdown into containment is postulated and the containment is assumed to leak at its 
11 maximum allowable leak rate. These source terms do not account for fission product removal, 
12 such as would occur if the release were into the containment (e.g., fission product removal by 
13 containment sprays), or if the release were the result of a SGTR event (e.g., fission product 
14 deposition within the primary system piping and within the steam generators). As such, use of 
15 the source terms proposed by the commenter represents a very conservative (non-realistic), 
16 essentially bounding estimate of releases to the environment for the "early high" release 
17 category. Use of bounding assumptions is inconsistent with Commission policy on the use of 
18 PRA evaluations in support of regulatory decisions which states that such PRAs should be as 
19 realistic as practicable. In fact, the radionuclide release fractions calculated by the MAAP code 
20 for SGTR events (which dominate the "early high" release category) are in generally good 
21 agreement with those calculated by NRC-sponsored codes, as indicated in the NRC staff's 
22 review of the Indian Point Individual Plant Examination. The comment provides no new and 
23 significant information; therefore no changes wer~ made in the SEIS in response to this 
24 comment. 
25 
26 The following comment asserts that the SAMA analysis significantly underestimated 
27 offsite costs resulting from a severe accident at Indian Point because it failed to 
28 adequately consider the uncertainties in its consequence calculations resulting from 
29 meteorological variations. 
30 
31 140-ff-SM 
32 
33 Response: To account for potential uncertainties in the SAMA analysis, estimated benefits for 
34 each SAMA were increased by a multiplier of approximately 2 based on the ratio of the 95th 

35 percentile core damage frequency t6 the mean core damage frequency. The comment fails to 
36 recognize that: (1) there are additional conservatisms in other parts of the analysis, specifically, 
37 the risk reduction estimates and the cost estimates, (2) the SAMA analysis is a probabilistic 
38 assessment of a broad range of accident sequences, meteorological conditions and other 
39 pertinent factors rather than an assessment of one accident under a single set of meteorological 
40 conditions, and (3) combining the estimated uncertainties in each step of the SAMA evaluation 
41 would result in an over-estimate of the uncertainties, and could lead to inappropriate decisions 
42 regarding whether a SAMA would realistically be cost-beneficial. Consistent with the use of risk 
43 methods and uncertainties in other regulatory applications, the SAMA analysis is based on best 
44 estimate (mean value) risk estimates, but considers the potential impact of uncertainties on the 
45 results of the evaluation, i.e., whether additional SAMAs would be cost-beneficial given the 
46 uncertainties. Although on its surface a multiplier of about 2 may appear small relative to the 
47 uncertainties in other parts of the analysis, the staff considers the margin adequate to cover 
48 those uncertainties, since the risk reduction and cost estimates were evaluated in a 
49 conservative manner. The comment provides no new and significant information; therefore no 
50 changes were made in the SEIS in response to this comment. 
51 
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1 The following comment asserts that the SAMA analysis significantly underestimated 
2 offsite costs of a severe accident because it inappropriately used a $2,OOO/person-rem 
3 dose conversion factor. The $2,OOO/person-rem conversion factor is intended to 
4 represent the costs associated with stochastic health effects (i.e., fatal cancers, nonfatal 
5 cancers, and hereditary effects), and does not account for the costs associated with 
6 deterministic effects (i.e., early fatalities from acute radiation exposure). The total cost of 
7 latent cancer fatalities could also be higher because some members of the public will 
8 receive doses above the threshold level for application of a dose- and dose-rate 
9 reduction effectiveness factor. These deficiencies undervalue the offsite costs of severe 

10 accidents and the benefits of SAMAs that would mitigate the environmental impacts of 
11 severe accidents. 
12 
13 140-ff-5M 
14 
15 Response: The NRC staff estimates that the costs associated with deterministic health effects 
16 would be less than 3 percent of the costs of stochastic health effects estimated using the $2000 
17 per person-rem dose conversion. Thus, the inclusion of deterministic health effects, while 
18 consistent with the regulatory guidance in NUREG-1530, would have a negligible impact on the 
19 results of the SAMA analysis. The comment provides no new and significant information; 
20 therefore no changes were made in the SEIS in response to this comment. 
21 
22 The following comment asserts that the NRC should be more vigilant in assessing cost 
23 measures and not engage in a pro forma, deferential analysis of the costs of safety 
24 design measures provided by the plant owner. 
25 
26 170-d-PAISM 
27 
28 Response: The NRC Staff did not engage in a pro forma, deferential analysis of the cost 
29 estimates provided by the licensee. Rather, the Staff reviewed the bases for the licensee's cost 
30 estimates pnd also compared the cost estimates to estimates developed elsewhere for similar 
31 improvements, including estimates developed as part of other licensees' SAMA analyses. 
32 Where Entergy's cost estimates appeared high, the Staff obtained additional information and 
33 justification for the values. The Staff concluded that the cost estimates provided by Entergy 
34 were reasonable and consistent with estimates provided in other license renewal applications. 
35 The comment provides no new and significant information; therefore no changes were made in 
36 the SEIS in response to this comment. 
37 
38 The following comments assert that editorial corrections should be made in the FSEIS. 
39 The NRC Staff's review of the comments led the Staff to conclude that certain editorial 
40 corrections should be made to the FSEIS, and are indicated in the category "Editorial 
41 Comments - To Be Addressed in FSEIS" below. Other comments were rejected by the 
42 NRC Staff, as indicated in the category "Editorial Comments - Not applicable" below, 
43 where the comment was determined to be incorrect, insignificant, inconsistent, 
44 confusing, and/or adequately addressed elsewhere. 
45 
46 SAMA Editorial Changes Incorporated in the SEIS: 
47 
48 Page 5-6, Table 5-3. The last entry for IP3 (loss of essential service water) should be 1.8x1 O-a 
49 rather than 1.9x10-a. [40-ww-ED/SM] 
50 
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1 Page G-3, Table G-1. The last entry for IP3 (loss of essential service water) should be 1.8x1 0-8 

2 rather than 1.9x1 0-8 . [40-III-ED/SM] 
3 
4 Page G-14, line 5-6. Parenthetical information indicates that gas turbine and AFW components 
5 are located in 'sheet metal clad structures'. It should list EDG components rather than AFW 
6 components. ER Section E.1.3.3.1 indicates that the high wind analysis resulted in proposal of 
7 an enhancement to upgrade the EDG building. [40-III-ED/SM] 
8 
9 Page G-17, line 22-25. Change the text to read "The information was derived from 

10 Westinghouse Electric Company, Core Radiation Sources to Support IP2 Power Uprate Project, 
11 CN-REA-Q3-4 (3/7/2005), and Westinghouse Electric Company, Core Radiation Sources to 
12 Support IP3 Stretch Power Uprate (SPU) Project, CN-REA-03-40 (5/19/2005)". (See the 
13 response to RAI 4a in reference Entergy 2008A.) [40-III-ED/SM] 
14 
15 Page G-21 , line 32-34. Text states that a modification to replace the existing gas turbines with 
16 an IP2 SBC/Appendix R diesel is planned for the near future. In fact, installation of this diesel 
17 was made a condition of acceptance of the LRA for review. The diesel was installed and 
18 operational prior to 4/30/08. See Entergy letter NL-08-074, Indian Point, Units 2 and 3, 
19 Amendment 4 to License Renewal Application (LRA), April 30, 2008 (ML081280491). [40-111-
20 ED/SM] 
21 
22 Page G-32, line 31-33. The overall multiplier shown has been rounded to one decimal place for 
23 each unit: "(i.e. 3.8x2.1=8.0 for IP2 and 5.5xI.4=7.7 for IP3)". While not incorrect, this does 
24 create a slight apparent disconnect with the description, which states that the multiplier of 8 
25 slightly exceeds the (actual calculated value). Suggest keeping the second decimal (as follows) 
26 to provide some clarification: "(i.e., 3.80x2.10=7.98 for IP2 and 5.53x1.40=7.73 for IP3)". [40-111-
27 ED/SM] 
28 
29 SAMA Editorial Changes Not Incorporated in the SEIS 
30 
31 Page 5-7, Table 5-4. The entries for In-vessel steam explosion for IP2 and IP3 are 1 and 0, 
32 respectively. This appears to be due to rounding up or down at 0.5%. However, this is not 
33 consistent with the treatment for Intact Containment and may lead to confusion since the 
34 percentages for IP2,no longer add up to 100%. Suggest that the percentage for In-vessel steam 
35 Explosion be shown as "<1" for both IP2 and IP3. [40-ww-ED/SM] 
36 
37 Page 5-7, Table 5-4. The total population dose for I P3 is 24.5 rather than 24.3. Suggest 
38 changing "22.0" and "24.3" to "22" and "24" for IP2 and IP3, respectively. [40-ww-ED/SM] 
39 
40 Page 5-8, Line 30-34. The DSEIS states that Entergy identified 5 potentially cost-beneficial 
41 SAMAs for IP2 in the baseline analysis and two additional potentially cost-beneficial SAMAs (44 
42 and 56) when uncertainties are considered. ER Table 4-4 (page 4-74) indicates that SAMA 28 
43 was not cost-beneficial without accounting for uncertainty. The FSEIS should state that Entergy 
44 identified 4 potentially cost-beneficial SAMAs for IP2 in the baseline analysis and three 
45 additional (28, 44, and 56) when uncertainties are considered. [40-ww-ED/SM] 
46 
47 Page 5-9, Line 11-14. See comment for pages 5-8, lines 30-34. For consistency with SAMAs 
48 44 and 56, SAMA 28 should be annotated "(cost beneficial with uncertainties)". [40-ww-ED/SM] 
49 
50 Page G-4, Table G-2. The entries for In-vessel steam explosion for IP2 and IP3 are 1 and 0, 
51 respectively. This appears to be due to rounding up or down at 0.5%. However, this is not 
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1 consistent with the treatment for Intact Containment and may lead to confusion since the 
2 percentages for IP2 no longer add up to 100%. Suggest that the percentage for In-vessel steam 
3 Explosion be shown as "<1" for both IP2 and IP3. [40-III-ED/SM] 
4 
5 Page G-4, Table G-2. The total population dose for IP3 is 24.5 rather than 24.3. Suggest 
6 changing "22.0" and "24.3" to "22" and "24" for IP2 and IP3, respectively. [40-III~ED/SM] 
7 
8 Page G-25, Table G-6. Change population dose risk reduction from "18" to "1' for IP2 SAMA 
9 56. The value is 0.45 (see ER Table E.2-2). [40-III-ED/SM] 

10 
11 Page G-25, Table G-6. Change population dose risk reduction from "20" to "40" for IP2 SAMA 
12 65. The value is 40.45 (see ER Table E.2-2). [40-III-ED/SM] 
13 
14 Page G-30, line 10-15. Text states that Entergy identified 5 potentially cost-beneficial SAMAs 
15 for IP2 in the baseline analysis and two additional (44 and 56) when uncertainties are 
16 considered. ER Table 4-4 (pg 4-74) indicates that SAMA 158 G-30 10-1528 was not cost-
17 beneficial without accounting for uncertainty. FSEIS should state that Entergy identified 4 
18 potentially cost-beneficial SAMAs for IP2 in the baseline analysis and three additional (28, 44, 
19 and 56) when uncertainties are considered. [40-III-ED/SM] 
20 
21 Page G-30, line 25-28. See comment #158 for page G-30, lines 10-15. For consistency with 
22 SAMAs 44 and 56, SAMA 28 should be annotated "(cost beneficial with uncertainties)". [40-111-
23 ED/SM] 

24 

25 A.2.11 Comments Concerning Uranium Fuel Cycle and Waste Management Issues 

26 The following comments raise concerns about the long term storage of spent fuel in 
27 spent fuel pools and dry casks, and state that the risk is greater than described in the 
28 draft SEIS. Also, they generally assert that, because of radioactive waste leaks, there 
29 should be increased inspection of the sources of nuclear waste leakage and their effects 
30 on current and future human health: 

31 9-c-LE/PAlRW; 11-e-RW/ST; 12-e-RW/ST; 17 -r-EP/GI/RI; 20-a-PAISF/ST; 38-g-RW; 47 -c-
32 RW; 61-a-LE/RW/ST; 63-b-RW; 72-a-EP/LE/ORlRW; 80-a-EP/ORIRW/ST; 80-b-
33 LE/RW/SF/ST; 87-b-HH/PAIRW/ST; 91-e-ORIRW/ST; 106-a AE/LE/RW/SF; 123-e-RW/SF; 
34 126-a-DE/RW/SF/ST 

35 Response: A generic assessment of the radiological and nonradiological environmental 
36 impacts of the uranium fuel cycle and transportation of nuclear fuel and wastes is contained in 
37 10 CFR Part 51, Tables S-3 and S-4, respectively. 10 CFR Part 51.51(a) states in part, "Every 
38 environmental report prepared for the construction permit stage of a light-water-coo/ed nuclear 
39 power reactor, and submitted on or after September 4, 1979, shall take Table S-3, Table of 
40 Uranium Fuel Cycle Environmental Data, as the basis for evaluating the contribution of the 
41 environmental effects of uranium mining and milling, the production of uranium hexafluoride, 
42 isotopic enrichment, fuel fabrication, reprocessing of irradiated fuel, transportation of radioactive 
43 materials and management of low-level wastes and high-level wastes related to uranium fue/-
44 cycle activities to the environmental costs of licensing the nuclear power reactor." The 
45 information, with the exception of Radon-222 (Rn-222), Technetium-99 (Tc-99),provides the 
46 basis for the environmental information provided by applicants and must be used at individual 
47 licensing proceedings for the construction of light-water reactors. The GElS for license renewal 
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2 U.S. Nuclear Regulatory Commission Staff Evaluation of 
3 Severe Accident Mitigation Alternatives for 
4 Indian Point Nuclear Generating Unit Nos. 2 and 3 in 
5 Support of License Renewal Application Review 

6 G.1 Introduction 

7 Entergy Nuclear Operations, Inc. (Entergy) submitted an assessment of severe accident 
8 mitigation alternatives (SAMAs) for Indian Point Nuclear Generating Unit Nos. 2 and 3 (lP2 and 
9 IP3) as part of the environmental report (ER) (Entergy 2007). Entergy based its assessment on 

10 the most recent probabilistic safety assessment (PSA) for IP2 and IP3 (a site-specific offsite 
11 consequence analysis performed using the MELCOR Accident Consequence Code System 2 
12 (MACCS2) computer code), and on insights from the Individual Plant Examination (lPE) (Con 
13 Ed 1992 and NYPA 1994) and the Individual Plant Examination of External Events (lPEEE) 
14 (Con Ed 1995 and NYPA 1997) for each unit. In identifying and evaluating potential SAMAs, 
15 Entergy considered SAMAs that addressed the major contributors to core damage frequency 
16 (CDF) and large early release frequency (LERF) at IP2 and IP3, as well as SAMA candidates 
17 for other operating plants that have submitted license renewal applications. Entergy identified 
18 231 candidate SAMAs for IP2 and 237 SAM As for IP3. This list was reduced to 68 (lP2) and 62 
19 (lP3) unique SAMAs by eliminating SAMAs that are not applicable at IP2 and IP3 because they 
20 have design differences, they have already been implemented at IP2 and IP3, or they are 
21 similar in nature and could be combined with another SAMA candidate. Entergy assessed the 
22 costs and benefits associated with each of the potential SAMAs and concluded in the ER that 
23 several of these were potentially cost beneficial. 

24 Based on a review of the SAMA assessment, the U.S. Nuclear Regulatory Commission (NRC) 
25 issued requests for additional information (RAls) to Entergy in letters dated December 7, 2007 
26 (NRC 2007), and April 9, 2008 (NRC 2008). Key questions concerned major changes to the 
27 internal flood model in each of the PSA updates; PSA peer review comments and their 
28 resolution; MACCS2 input data and assumptions (including core inventory, evacuation 
29 modeling, and offsite economic costs); assumptions used to quantify the benefits for certain 
30 SAMAs; reasons for unit-to-unit differences for certain risk contributors and estimated SAM A 
31 benefits; and further information on several specific candidate SAMAs and low-cost alternatives, 
32 including SAMAs related to steam generator tube rupture (SGTR) events. Entergy submitted 
33 additional information by letters dated February 5, 2008 (Entergy 2008a), and May 22, 2008 
34 (Entergy 2008b). In response to the RAls, Entergy provided clarification of the internal flooding 
35 analysis changes in each PSA model version; additional information regarding the peer review 
36 process and comment resolution; details regarding the MACCS2 input data, including results of 
37 a sensitivity analysis addressing loss of tourism and business; additional explanation and 
38 justification for the assumptions in each analysis case; descriptions of plant-specific features 
39 that account for differences in risk and SAMA benefits between units; and additional information 
40 regarding several specific SAMAs, including SGTR-related SAMAs. Entergy's responses 
41 addressed the NRC staff's concerns and resulted in the identification of several additional 
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1 potentially cost-beneficial SAMAs and the elimination of one previously identified cost-beneficial 
2 SAMA. Subsequent to issuance of the Draft Supplemental Environmental Impact Statement 
3 (DSEIS), Entergy identified an error in the Indian Point site meteorology file used to calculate 
4 offsite consequences of severe accidents, and submitted a SAMA re-analysis based on the 
5 corrected meteorological data (Entergy 2009). The SAMA re-analysis resulted in the 
6 identification of several additional potentially cost-beneficial SAMAs beyond those identified in 
7 the ER and the DSEIS. 

8 An assessment of SAMAs for IP2 and IP3 is presented below. 

9 G.2 Estimate of Risk for IP2 and IP3 

10 Entergy's estimates of offsite risk at IP2 and IP3 are summarized in Section G.2.1. The 
11 summary is followed by the NRC staff's review of Entergy's risk estimates in Section G.2.2. 

12 G.2.1. Entergy's Risk Estimates 

13 The two distinct analyses that are combined to form the basis for the risk estimates used in the 
14 SAMA analysis are (1) the IP2 and IP3 Level 1 and Level 2 PSA models, which are updated 
15 versions of the IPE (Con Ed 1992 and NYPA 1994) and IPEEE (Con Ed 1995 and NYPA 1997) 
16 for each unit, and (2) supplemental analyses of offsite consequences and economic impacts 
17 (essentially a Level 3 PSA model) developed specifically for the SAMA analysis. The SAMA 
18 analysis is based on the most recent IP2 and IP3 Level 1 and Level 2 PSA models available at 
19 the time of the E R, referred to as the I P2 Revision 1 PSA model (April 2007) for I P2 and the I P3 
20 Revision 2 PSA model (April 2007) for IP3. The scope of the PSA models does not include 
21 external events. 

22 The baseline CDF for the purpose of the SAMA evaluation is approximately 1.79x10-5 per year 
23 for IP2 and 1.15x1 0-5 per year for IP3. The CDF is based on the risk assessment for internally 
24 initiated events, including internal flooding. Entergy did not include the contributions from 
25 external events within the IP2 and IP3 risk estimates; however, it did perform separate 
26 assessments of the CDF from external events and did account for the potential risk reduction 
27 benefits associated with external events by multiplying the estimated benefits for internal events 
28 by a factor of approximately 3.8 for IP2 and 5.5 for IP3. This is discussed further in Sections 
29 G.2.2 and G.6.2. 

30 The breakdown of CDF by initiating event is provided in Table G-1 for IP2 and IP3. For IP2, 
31 loss of offsite power sequences, including station blackout (SBO) events and internal flooding 
32 initiators are the dominant contributors to CDF. For IP3, internal flooding initiators, loss-of-
33 coolant accidents (LOCAs), SGTR events, and anticipated transient without scram (ATWS) 
34 events are the dominant contributors to CDF. 

35 There are several significant differences between the two Indian Point units that account for 
36 differences in the risk contributions shown in Table G-1. These differences include: 

37 The pressurizer PORV block valves are normally closed in Unit 2, and normally open in Unit 3. 
38 Thus, the ability to use the PORVs for feed and bleed cooling in LOOP and partial power loss 
39 events is greater at Unit 3, resulting in a lower CDF for LOOP events in Unit 3. 

I NUREG-1437, Supplement 38 G-2 December 2010 



Appendix G 

1 There are differences in the internal flooding sources and building configurations (e.g., ingress 
2 and egress paths). These physical differences together with differences in the method for 
3 calculating failure frequencies result in higher flood CDF frequencies in Unit 2. 

4 In Unit 2, DC control power for EDGs and other loads on emergency 480 VAC busses is 
5 supplied from either normal or emergency backup supplies, with automatic switching between 
6 supplies. Unit 3 does not have this backup capability. This results in a lower CDF contribution 
7 from loss of DC power events in Unit 2. 

8 Table G-1. IP2 and IP3 Core Damage Frequency (Entergy, 2007) 

Initiating Event IP2 IP3 
% % 

CDF Contribution CDF Contribution 
(Per Year) toCDF (Per Year) toCDF 

Loss of offsite power 1 6.7x10·6 38 1.2x1Q·7 1 

Internal flooding 4.7x10·6 26 2.2x10·6 20 

LOCA 1.5x10·6 8 2.2x10·6 19 

Transients 1 1.2x10·6 7 8.5x10·7 7 

ATWS 9.9x10·7 6 1.5x10·6 13 

SBO 8.5x10·7 5 7.2x10·7 6 

SGTR 7.2x10·7 4 1.6x10·6 14 

Loss of component cooling water 5.8x10·7 3 1.1x10·7 <1 
(CCW) 

3.0x10·7 2.8x10·7 
Loss of nonessential service water 2 2 

Interfacing systems LOCA (lSLOCA) 1.5x1Q·7 <1 1.5x10·7 

Reactor vessel rupture 1.0x10·7 <1 1.0x10·7 <1 

Loss of 125 volts (V) direct current 5.8x10·8 <1 1.0x10·6 9 

(dc) power 

Total loss of service water system 4.4x10·8 <1 5.4x10·7 5 

Loss of essential service water 1.9x10·1O <1 1.8x10·8 <1 

Total CDF (internal events) 1.79x10·5 100 1.15x10·5 100 
1 Contributions from SBO and ATWS events are noted separately and are not included in the reported values for loss of 
offsite power or transients. 

9 The current Level 2 PSA models are based on the IPE models, with updates to reflect changes 
10 to the plant and modeling techniques, including a 3.3 percent and 4.8 percent power uprate for 
11 IP2 and IP3, respectively; inclusion of additional plant damage states (PDSs) to improve the 
12 Level1-Level2 PSA interface; and updated accident progression and source term analyses 
13 using a later version of the Modular Accident Analysis Program (MAAP) computer code. The 
14 Level 1 core damage sequences are placed into one of 57 PDS bins that provide the interface 
15 between the Level 1 and Level 2 analyses. The Level 2 models use a single containment event 
16 tree (CET) with functional nodes representing both systemic and phenomenological events. 
17 CET nodes are evaluated using supporting fault trees and logic rules. 

18 The result of the Level 2 PSA is a set of nine release categories with their respective frequency 
19 and release characteristics. The results of this analysis for IP2 and IP3 are provided in Tables 
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1 E.1-9 {lP2) and E.3-9 (IP3) of the ER. The frequency of each release category was obtained by 
2 summing the frequency of the individual accident progression CET endpoints binned into the 
3 release category. Source terms were developed for each of the nine release categories using 
4 the results of MAAP 4.04 computer code calculations. The release characteristics for each 
5 release category were obtained by frequency-weighting the release characteristics for each 
6 CET endpoint contributing to the release category (Entergy 2007). 

7 The offsite consequences and economic impact analyses use the MACCS2 code to determine 
8 the offsite risk impacts on the surrounding environment and public. Inputs for these analyses 
9 include plant-specific and site-specific input values for core radionuclide inventory, source term 

10 and release characteristics, site meteorological data, projected population distribution (within an 
11 80-kilometer [50-mile] radius) for the year 2035, emergency response evacuation modeling, and 
12 economic data. The magnitude of the onsite impacts (in terms of cleanup and decontamination 
13 costs and occupational dose) is based on information provided in NUREG/BR-0184 (NRC 
14 1997a). 

15 In its SAMA analysis, as revised, Entergy estimated the dose to the population within 80 
16 kilometers (50 miles) of the I P2 and I P3 site to be approximately 0.87 person-sievert (Sv; 87 
17 person-rem) per year for IP2, and 0.95 Sv (95 person-rem) per year for IP3. The breakdown of 
18 the total population dose by containment failure mode is summarized in Table G-2, based on 
19 information provided in Entergy's SAMA re-analysis submitted subsequent to issuance of the 
20 DSEIS (Entergy 2009). SGTR events and late containment failures caused by gradual 
21 overpressurization by steam and noncondensable gases dominate the population dose risk at 
22 both units. 

23 Table G-2. Breakdown of Population Dose by Containment Failure Mode (Entergy 2009) 

24 

Containment Failure 
Mode 

IP2 IP3 
Population 

Dose (Person
Rem' Per Year) 

Percent 
Contribution 

Population 
Dose (Person 

Rem' Per 
Year) 

Percent 
Contribution 

Intact containment <0.1 <1 <0.1 <1 
Basemat meltthrough 4.1 5 2.4 3 
Gradual overpressure 28.3 32 16.8 18 
Late hydrogen burns 3.6 4 2.1 2 
Early hydrogen burns 8.6 10 3.2 3 
Invessel steam explosion 0.6 <1 0.2 <1 
Reactor vessel rupture 4.1 5 1 .5 2 
ISLOCA 6.6 8 4.2 4 
SGTR 31.5 36 64.4 68 
Total 87.4 100 94.8 100 
, A "rem" (Roentgen equivalent man) is a standard unit used to measure the dose equivalent (or 
effective dose) of radiation, which combines the amount of energy from ionizing radiation that is 
deposited in human tissue, along with the medical effects of the particular type of radiation 
(alpha, beta, gamma or neutron) involved. As defined in 10 CFR 20.1004, a rem is a dose
equivalent quantity of radiation equal to the absorbed dose in "rads" (radiation absorbed dose). 
A "person-rem" is the total dose (in rems) received by a population. One person-rem = 0.01 Sv. 

25 G.2.2 Review of Entergy's Risk Estimates 
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Appendix G 

Entergy's determination of offsite risk at IP2 and IP3 is based on the following four major 
elements of analysis: 

(1) The Level 1 and Level 2 risk models that form the bases for the IPE submittals (Con Ed 
1992, NYPA 1994) and the IPEEE submittals (Con Ed 1995,NYPA 1997); 

(2) The major modifications to the IPE models that have been incorporated in the IP2 and 
IP3 2007 PSA updates; 

(3) Adjustments to the IPEEE seismic and fire risk results to represent recent plant changes, 
updated failure probabilities, and more realistic assumptions; 

(4) The MACCS2 analyses performed to translate fission product source terms and release 
frequencies from the Level 2 PSA model into offsite consequence measures. 

Each of these analyses was reviewed to determine the acceptability of Entergy's risk estimates 
for the SAMA analysis, as summarized below. 

The NRC staff's reviews of the IP2 and IP3 IPE submittals are described in the NRC reports 
dated August 14,1996 (NRC 1996) and October 20,1995 (NRC 1995), for IP2 and IP3, 
respectively. Based on its review of the IPE submittals and responses to RAls, the NRC staff 
concluded that the IPE submittals met the intent of Generic Letter (GL) 88-20; that is, the 
licensee's IPE process is capable of identifying the most likely severe accidents and severe 
accident vulnerabilities. Although no vulnerabilities were identified in the IPE, several plant 
improvements were identified. These improvements have either been implemented at the site 
or addressed by a SAMA (Entergy 2007). These improvements are discussed in Section G.3.2. 

There have been three revisions to the IP2 PSA model and two revisions to the IP3 PSA model 
since the respective IPE submittals. A comparison of the internal events CDF between the IPE 
submittals and the current PSA models indicates a decrease of approximately 45 and 75 
percent for IP2 and IP3, respective~ (from 3.13x1 0-5 per year to 1. 79x1 0-5 per year for IP2 and 
from 4.40x10-5 per year to 1.15x10- per year for IP3). A description of those changes that 
resulted in the greatest impact on the internal-event CDF is provided in Sections E.1.4 and 
E.3.4 of the ER (Entergy 2007) and in response to a staff RAI (Entergy 2008a) and is 
summarized in Tables G-3a and G-3b for IP2 and IP3, respectively. 
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Table G-3a. IP2 PSA Historical Summary 

PSA Summary of Changes from Prior Model 
Version 

1992 IPE submittal (excluding internal flooding) (RISKMAN) 

Update 

Rev. 0 

5/2003 PSA Update (RISKMAN) 

- credited recovery of feedwater and condensate 

- added treatment of cross-header common-cause failure (CCF) for 
essential and nonessential service water headers 

- updated equipment performance and unavailability data 

- revised human error probabilities based on thermal-hydraulic 
calculations 

- updated reactor coolant pump (RCP) seal LOCA model 

- added treatment of internal flooding events 

3/2005 PSA update (Computer-Aided Fault-Tree Analysis code [CAFTAJ) 

- updated initiating event, component failure, and unavailability databases 

- updated offsite power recovery data per EPRI1009889 

- revised internal flooding analysis, including pipe-break frequencies and 
human error probabilities 

- changed CCF model from multiple Greek letter to Alpha method 

- updated human reliability analysis (HRA) method to the EPRI HRA 
method 

- updated RCP seal LOCA model to WCAP-16141 (WOG2000) 

- updated ISLOCA model to address ISLOCAs inside containment, to 
credit mitigation only for small LOCAs outside containment, and to 
remove credit for makeup to the refueling water storage tank (RWST) 
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CDF 
(per year) 

3.13x10·5 

2.19x10·5 

1.71x10·5 
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PSA 
Version 

Rev. 1 

PSA 
Version 

1994 

Rev. 1 

Summary of Changes from Prior Model 

2/2007 PSA update 

- updated selected initiating event frequencies 

- updated offsite power recovery model per NUREG/CR-6890 

- included CCF for plugging service water pump strainers 

- revised model to reflect that normal offsite power feeds to the 480-V ac 
safeguards buses do not trip on a safety injection (SI) signal without a 
concurrent loss of offsite power 

- added credit for Indian Point Unit 1 (IP1) station air compressors for 
scenarios that do not involve loss of offsite power 

- revised auxiliary feedwater (AFW) success criterion to require flow to 
two (rather than one) steam generators for normal (non-ATWS) 
reseonse 

Table G·3b. IP3 PSA Historical Summary 

Summary of Changes from Prior Model 

IPE submittal (including internal flooding CDF of 6.5x1 0.6) 

6/2001 PSA Update 

- updated initiating event. component failure, and unavailability 
databases 

- updated offsite power recovery model per NUREG/CR-5496 

- revised and added CCF component groups consistent with the most 
recent probabilistic risk assessment (PRA) practices, and updated 
CCF data 

- revised HRA to reflect EOP changes 

- updated RCP seal LOCA model per Brookhaven model, including 
credit for qualified high-temperature RCP seals 

Appendix G 

CDF 
(~er ~ear) 

1.79x10·5 

CDF 
(~er ~ear) 

4.40x10·5 

1.35x10·5 
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Rev. 2 

- incorporated major plant design changes, including: 

• replacement of power-operated relief valves (PORVs) to 
eliminate leakage and allow operation with the block valve open 

• reassignment of power supplies to emergency diesel generator 
(EDG) room exhaust fans to eliminate dependencies 

• modification of backup battery charger 35 to be able to be 
powered from 480-V MCC 36C, 36D, or 36E 

• installation of a diesel-driven station air compressor 

• installation of temperature detectors to provide control room 
alarm if high temperature on the 15 and 33 ft?et (ft) elevation of 
the control building 

• installation of a waterproof door to the deluge valve station 

2/2007 PSA Update 

- added a total loss of service water initiating event 

- updated offsite power recovery model per NUREG/CR-6890 

- changed CCF model from modified Beta method to Alpha method 

- updated RCP seal LOCA model to WCAP-16141 (WOG2000) 

- revised AFW success criterion to require flow to two (rather than one) 
steam generators for normal (non-ATWS) response 

- modified success criteria for cooling of internal recirculation pumps to 
remove credit for cooling by redundant systems 

- removed the credit for an offsite gas turbine (which is no longer 
maintained) 
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1 The CDF values from the IP2 and IP3 IPE submittals (3.13x10-s per year and 4.40x10-s per 
2 year, respectively) are near the average of the CDF values reported in the IPEs for pressurized-
3 water reactors (PWRs) with dry containments. Figure 11.2 of NUREG-1560 shows that the IPE-
4 based total internal events for these plants range from 9x10-a to 8x10-s per year, with an 
5 average CDF for the group of 2x1 O-s per year (NRC 1997b). The NRC staff recognizes that· 
6 other plants have updated the values for CDF subsequent to the IPE submittals to reflect 
7 modeling and hardware changes. The current internal event CDF results for IP2 and IP3 
8 (1. 79x1 O-s per year and 1.15x1 O-s per year, respectively) are comparable to those for other 
9 plants of similar vintage and characteristics. 

10 The NRC staff considered the peer reviews performed for the IP2 and IP3 PSAs and the 
11 potential impact of the review findings on the SAMA evaluation in order to reach a conclusion 
12 regarding adequacy of the PRA to support SAMA evaluation. In the ER, Entergy described the 
13 peer review by the (former) Westinghouse Owner's Group (WOG) of the IP2 PSA model, 
14 conducted in May 2002, and of the IP3 PSA model, conducted in January 2001. The IP2 model 
15 reviewed was an updated version of the IPE that predated the May 2003 version described in 
16 Table G-3a. Similarly, the IP3 model reviewed was an updated version of the IPE that predated 
17 the June 2001 version described in Table G-3b. 

18 For both IP2 and IP3, the ER states that all of the technical elements were graded as sufficient 
19 to support applications requiring the capabilities defined for grade 2 (e.g., risk-ranking 
20 applications). In addition, most of the elements were further graded as sufficient to support 
21 applications requiring the capabilities defined for grade 3 (e.g., risk-informed applications 
22 supported by deterministic insights). 

23 For IP2, the ER states that there were no Level A findings (for which immediate model changes 
24 would have been appropriate) from the peer review. Although a number of minor model 
25 corrections were made following the peer review, no significant changes were made to the 
26 model structure or underlying assumptions in the May 2003 PSA update. The IP2 model was 
27 subsequently converted from the support-state RISKMAN model to a linked-fault-tree CAFTA 
28 model. Entergy indicates that the conversion effort included a number of modeling changes for 
29 consistency with other Entergy models and addressed the remaining findings and observations 
30 (F&Os) from the IP2 Peer Review (i.e., Level B, C, and D F&Os), where appropriate. In 
31 addition, the issues raised during the peer review of the IP3 model were also examined for 
32 applicability to IP2; all applicable issues were addressed consistent with the treatment used for 
33 IP3. For IP3, the ER states that all Level A and B F&Os from the IP3 peer review were 
34 addressed in the final version of the Revision 1 PSA model for IP3, which was issued in 
35 June 2001, and that less significant (Level C & D) F&Os were addressed, where appropriate. 

36 Entergy indicates that the model changes incorporated in the IP2 Revision 1 and the IP3 
37 Revision 2 PSA models also underwent an internal independent review by Entergy PSA staff 
38 and plant personnel and were subjected to a focused self-assessment to demonstrate technical 
39 quality in preparation for the NRC Mitigating Systems Performance Indicator (MSPI) program in 
40 2006. In addition, the IP2 model was also subjected to a weeklong review by a team of industry 
41 peers from outside the Entergy staff in July 2005. Finally, the ER indicates that the model 
42 changes in the IP2 Revision 1 and the IP3 Revision 2 PSA models were peer reviewed for 
43 accuracy and consistency by members of the Entergy Nuclear Systems Analysis Group not 
44 directly involved in their implementation (Entergy 2007). 
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1 Given that the IP2 and IP3 internal events PSA models have been peer reviewed and the peer 
2 review findings were either addressed or judged to have no adverse impact on the SAMA 
3 evaluation, and that Entergy has satisfactorily addressed the NRC questions regarding the PSA 
4 (NRC 2007, NRC 2008, Entergy 2008a, Entergy 2008b). The NRC staff concludes that the 
5 internal events Level 1 PSA model for the plants is of sufficient quality to support the SAMA 
6 evaluation. 

7 Section E.1.4 of the ER states that, for IP2, internal flooding was examined as part of the 
8 IPEEE, while Section E.3.4 indicates that internal flooding was included in the IP3 IPE. Internal 
9 flooding was later incorporated into the IP2 May 2003 PSA update, resulting in the consistent 

10 treatment of internal flooding for the two units. 

i 1 The IP2 IPEEE analysis of internal flooding yielded a CDF of 6.6x10·6 per year while the IP3 IPE 
12 internal flooding analysis yielded a CDF of 6.5x10·6 per year. For each plant, three scenarios 
13 accounted for more than 80 percent of the flood CDF. All these scenarios result in a reactor trip 
14 and the nonrecoverable loss of safety-related switchgear from flooding sources located in or 
15 adjacent to each unit's 480-V switchgear room. 

16 The internal flooding analysis was included in the WOG peer review. In response to an RAI, 
17 Entergy provided a detailed discussion on the incorporation of peer review comments for IP2 
18 and IP3. For IP2, the licensee indicated that there were only two WOG peer review findings 
19 associated with the internal flooding analysis. 

20 The first finding related to use of a flooding event screening criterion of 1 x1 0.6 per year in the 
21 analysis. That criterion, however, was only applied to a scenario involving the potential for 
22 intercompartmental flooding from the EDG building to the electrical tunnel and involved leakage 
23 that could be accommodated by existing plant drains rather than catastrophic failure. Therefore, 
24 it was determined that screening of this scenario was appropriate and a model change was not 
25 needed. 

26 The second finding was a general concern that the flooding study had not been updated since 
27 1993. The IP2 internal flooding analysis was subsequently updated in 2005 (Entergy 2008a). 
28 For IP3, the licensee indicated that the IP3 WOG peer review concluded that the internal 
29 flooding analysis demonstrated a superior combination of industry data and models to obtain 
30 plant-specific piping rupture frequencies. The peer review identified four F&Os related to the 
31 internal flooding analysis. One F&O was a strength that warranted no change to the model. 
32 The other findings related to incorporation of historical data, assembly of walkdown records, and 
33 consideration of applicable draft American Society of Mechanical Engineers (ASME) standards 
34 to enhance the flooding analysis. The findings related to the incorporation of historical data and 
35 to the assembly of walkdown records were resolved during preparation of the final version of 
36 Revision 1 of the IP3 PSA model. The draft ASME standards identified by the review team were 
37 reviewed, and no modeling changes were warranted. Therefore, all internal flooding review 
38 comments that affect the model were addressed in the model used for the SAMA analysis 
39 (Entergy 2008a). 

40 As indicated above, the current IP2 and IP3 PSA models do not include external events. In the 
41 absence of such an analysis, Entergy used the IP2 and IP3 IPEEEs, in conjunction with minor 
42 adjustments in fire and seismic scenarios, to identify the highest risk accident sequences and 
43 the potential means of reducing the risk posed by those sequences, as discussed below. 
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1 The IP2 and IP3 IPEEEs were submitted in December 1995 (Con Ed 1995) and September 
2 1997 (NYPA 1997), in response to Supplement 4 of GL 88-20 (NRC 1991). These submittals 
3 included a seismic PRA analysis, a fire PRA, a high-wind risk model, and a screening analysis 
4 for other external events. While no fundamental weaknesses or vulnerabilities to severe 
5 accident risk in regard to the external events were identified, several opportunities for risk 
6 reduction were identified and implemented, as discussed below. In letters dated August 13, 
7 1999, and February 15, 2001, the NRC staff concluded that the submittals for IP2 and IP3 
8 generally met the intent of Supplement 4 to GL 88-20, and that the licensee's IPEEE process is 
9 capable of identifying the most likely severe accidents and severe accident vulnerabilities (NRC 

10 1999, NRC 2001). For IP3, the NRC staff identified an issue related to misdirection of manual 
11 fire suppression, which can fail equipment, but decided to resolve that issue separately from the 
12 IPEEE. 

13 The IPEEE seismic analyses employed a seismic PSA following the guidance of NUREG-1407. 
14 The IPEEE estimated a seismic CDF of 1.46x10·5 and 4.4x10·5 per year for IP2 and IP3, 
15 respectively. Components related to decay heat removal were modeled in the seismic PSA for 
16 both units. No unique decay-heat removal vulnerabilities were found for either unit based on the 
17 quantitative risk results. Seismic-induced flooding and fires were examined as part of the 
18 IPEEE process for both units. Specific seismic-fire interactions were identified by Entergy, as 
19 listed in Table 2.12 of NUREG-1742 (NRC 2002). However, upon further consideration, the 
20 NRC staff concluded that the contribution to the CDF is small because the conditional 
21 probability of a fire, given an earthquake, is small (NRC 2001). For IP2 and IP3, the IPEEEs 
22 also addressed the issue of relay chattering through a detailed examination of the relays used in 
23 IP2 and IP3 against the low-capacity relay list found in Appendix D of Electric Power Research 
24 Institute (EPRI) NP-7148-Sl. A list of the dominant contributors to the seismic CDF for IP2 and 
25 IP3 is provided in Tables G-4a and G-4b, based on the information provided in response to an 
26 RAI (Entergy 2008a). 

27 In Section 4.21.5.4 of the ER, Entergy noted that conservative assumptions were used in the 
28 seismic analyses, including the use of a single, conservative surrogate element to model the 
29 most seismically rugged components, the assumption that redundant components are 
30 completely correlated in determining the probability of seismic-induced failure, and the 
31 assumption that seismic-induced ATWS events are not recoverable. For purposes of the SAMA 
32 evaluation, Entergy performed a reevaluation of the seismic CDF, as discussed below. For IP2, 
33 as a result of an IPEEE recommendation, the CCW surge tank hold-down bolts were upgraded. 
34 This effectively eliminated the contribution from the failure of the CCW surge tank, reducing the 
35 seismic CDF for IP2 from 1.46x10·5 per year to approximately 1.06x10·5 per year. For IP3, no 
36 seismic improvements were recommended. However, Entergy reevaluated the seismic PSA to 
37 reflect updated random component failure probabilities and to model recovery of onsite power 
38 and local operation of the turbine-driven AFW pump. This reduced the seismic CDF for IP3 
39 from 4.4x10·5 per year to 2.65x10·5 per year. These reduced CDF values were used in 
40 developing the external events multipliers in the SAMA benefit analysis, as discussed later. 
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Table G·4a. IP2 Seismic Scenarios and Their Contribution to Seismic CDF 

Seismic Scenario Description 

Failure of CCW, primarily caused by failure of surge tank hold
down bolts 

Failure of the turbine building frame and consequential failure of 
control building 

Collapse of IP1 super heater stack onto control building 

Loss of 480 V emergency power 

Loss of service water (seismic failure of service water pumps) 

Seismic-induced loss of offsite power 

Other 
Total Seismic CDF from Dominant Scenarios 

CDF (per year) 

Frequency 

4.2x10-6 

3.5x10-6 

3.0x10-6 

1.3x10-6 

1.3x10-6 

4.4x10-7 

7 .4x1 0-7 

1.46x10-s 

Percent 
Contribution 

29 

24 

21 

9 

9 

3 

5 
100 

Table G·4b. IP3 Seismic Scenarios and Their Contribution to Seismic CDF 

Seismic Scenario Description 

Loss of 480-V ac electric power with consequential RCP seal 
LOCA 

Loss of CCW with consequential RCP seal LOCA 

Loss of offsite power with seismic failures of the RHR heat 
exchangers, the condensate stage tank, containment instrument 
racks, and AFW 

Surrogate element (represents screened out, rugged 
components and structures, where failure leads to core 
damage) 

Seismic-induced A TWS 

Total Seismic CDF from Dominant Scenarios 
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CDF (per year) 

Frequency 
Percent 

Contribution 

1.9x1O-5 43 

1.0x10-5 23 

9.2x1O-6 21 

3.5x1O-6 8 

2.2x10-6 5 

4.4x10·s 100 
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1 The IPEEE fire analyses employed a combination of PRA with the EPRI's fire-induced 
2 vulnerability evaluation methodology. The evaluation was performed in four phases: 

3 (1) 

4 (2) 

5 (3) 

Qualitative screening; 

Quantitative screening; 

Fire damage evaluation screening; 

6 (4) Fire scenario evaluation and quantification. 

7 Each phase focused on those fire areas that did not screen out in the prior phases. The final 
8 phase involved using the IPE model for internal events to quantify the CDF resulting from a fire-
9 initiating event. Each fire area that remained after screening was then treated as a separate 

10 initiating event and was propagated through the model with the appropriate model modifications. 
11 The CDF for each area was obtained by accounting for the frequency of a fire in a given fire 
12 area; the conditional core damage probability associated with that fire scenario in the fire area, 
13 including, where appropriate, the impact of fire suppression; and fire propagation. The potential 
14 impact on containment performance and isolation was evaluated following the core damage 
15 evaluation. The total fire CDF from the IPEEE was estimated to be 1.8x10-s per year for IP2 
16 (Con Ed 1995) and 5.6x10-s per year for IP3 (NYPA 1997). 

17 In Section 4.21.5.4 of the ER, Entergy noted that conservative assumptions were used in the 
18 I PEEE fire analyses, including overestimation of the frequency and severity of fires; 
19 conservative treatment of open, hot short, and short-to-ground circuits; and assumption of a 
20 plant trip for all fires. For purposes of the SAMA evaluation, Entergy performed a reevaluation 
21 of the fire CDF, as discussed below. 

22 For IP2, Section E.1.3.2 of the ER notes that the IP2 IPEEE fire model had the following known 
23 conservatisms: 

24 The main feedwater and condensate systems were assumed to be unavailable in all 
25 scenarios, even when their power source was not affected by the fire scenario. 

26 The pressurizer PORV block valves were assumed to be in the limiting position (open or 
27 closed) to maximize the impact of the fire. 

28 All sequences involving RCP seal LOCAs were assumed to lead to complete seal 
29 failure. 

30 For the purpose of the SAMA evaluation, Entergy reevaluated the dominant IPEEE fire 
31 sequences (sequences with CDF contributions greater than 1x10-7 per year) to reduce the 
32 conservatisms associated with main feedwater and condensate unavailability and PORV block 
33 valve assumptions and to reflect updated modeling associated with RCP-seal LOCAs. In 
34 response to a RAI, Entergy explained that other portions of the fire analysis methodology and 
35 modeling were not revised as part of the SAMA update. Entergy also noted that preliminary fire 
36 analysis results were inadvertently included in the ER and provided a corrected, revised IP2 fire 
37 CDF value of 8.4x10-6 per reactor year (Entergy 2008a). These revised results are included in 
38 Table G-5a and were used in developing the external events multiplier in the SAMA benefit 
39 analysis. 

40 Similarly, for IP3, Section E.3.3.2 of the ER notes that the IP3 IPEEE fire model had known 
41 conservatisms in estimating the fire ignition frequency (e.g., an air compressor ignition 

December 2010 G-13 NUREG-1437, Supplement 38 



Appendix G 

1 frequency did not take into account that the compressor would operate only for a total of about 
2 5 days per year). Also, at the time of IPEEE, the automatic suppression systems in some plant 
3 areas were placed in "manual" mode because of concerns with seismic interactions. 
4 Subsequently, some fire suppression systems were extensively modified so that the 
5 suppression mode could have been returned to "automatic." As part of the update for the 
6 purpose of SAMA evaluations, Enterg~ performed a reanalysis of the fire CDF and provided a 
7 revised IP3 fire CDF value of 2.55x10- per year (Entergy 2007). These revised results are 
8 included in Table G-5b and were used to develop the external events multiplier in the SAM A 
9 benefit analysis. 

10 Table G-5a. IP2 Fire Areas and Their Contribution to Fire CDF 

Fire Area Area Description 
CDF (per year) 

IPEEE Fire Reanalysis 

1A Electrical tunnel/pipe penetration area 9.2x10-7 6.6x10-7 

2A Primary water makeup area 1.1x10-6 5.1x1Q-7 

11 Cable spreading room 4.3x10-6 2.0x10-6 

14 Switchgear room 3.8x10-6 1.4x10-6 

15 Control room 7.1x1Q-6 3.0x10-6 

74A Electrical penetration area 1.1 x1 0-6 7.3x10-7 

6A Drumming and storage station 1.5x10-9 1.5x10-9 

32A Cable tunnel 9.6x10-B 9.6x10-B 

1 CCW pump room 2.2x10-9 2.2x10-9 

22/63A Service water intake 7.5x1Q-9 7.5x1Q-9 

23 AFW pump room 6.2x10-9 6.2x1Q-9 

Total Fire CDF from Major Fire Areas 1.8x10-5 8.4x10-6 

11 Table G-5b. IP3 Fire Areas and Their Contribution to Fire CDF 

Fire Area 

14 

11 

15 

14/37 A 

10 

102A 

Area Description 

480-V switchgear room 

Cable spreading room 

Control room 

480-V switchgear room/south turbine 
building 

Diesel generator 31 

Diesel generator 33 

NUREG-1437, Supplement 38 G-14 

CDF (per year) 
IPEEE Fire Reanalysis 

3.5x10-5 1.3x1Q-5 

6.8x10-6 

3.7x10-6 

4.5x10-6 

2.1x10-6 

1.9x10-6 

5.3x1Q-6 

3.7x10-6 

2.0x1Q-6 

4.7x1Q-9 

December 2010 
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Fire Area 

60A 

lOlA 

7A 

December 2010 

Area Description 

Upper electrical tunnel 

Diesel generator 32 

Lower electrical tunnel 

G-15 

Appendix G 

CDF (per year) 
IPEEE Fire Reanalysis 

3.4xl0·7 

2.8xl0·7 

5.2xl0-9 

2.8xl0-7 
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Fire Area 

23 

37A 

17A 

Table G-5b (continued) 

Area Description 

AFW pump room 

south turbine building elevation 15 ft 

primary auxiliary building (PAB) corridor 

Total Fire CDF from Major Fire Areas 

CDF (per year) 
IPEEE Fire Reanalysis 

2.3x10·7 2.3x10·7 

3.8x10·8 3.8x10·8 

3.2x10·8 3.2x10·8 

2.6x10·5 

2 For high-wind and tornado events, the ER noted that IP2 structures and systems predate the 
3 1975 Standard Review Plan (SRP) criteria. Therefore, a detailed PRA was developed as part of 
4 the IPEEE analysis to address the impact of high-wind events at IP2. The equipment of 
5 concern includes that located within sheet metal clad structures (e.g., the gas turbine and EDG 
6 components) and equipment in the yard, including the condensate storage tank (CST) and 
7 service water pumps. The CDF for high-wind events was estimated in the IPEEE to be 
8 3.03x10·5 per year. In Section E.1.3.3.1 and E.1.4.3 of the ER, Entergy noted that its planned 
9 removal of the gas turbines from service would reduce the probability of recovering power from 

10 the offsite gas turbine location (as modeled in the PRA), but as shown by a sensitivity analysis 
11 this impact would be offset by the increased reliability and ruggedness of the new IP2 
12 SBO/Appendix R diesel generator relative to that of the gas turbines. Accordingly, Entergy used 
13 the IPEEE high-wind CDF of 3.03x10·5 per year in determining the external event multiplier for 
14 IP2, as discussed later. 

15 The IP3 structures and systems also predate the SRP criteria, but the IPEEE found the 
16 estimated CDF for high-wind events to be below the 1 x1 0.6 per year screening criterion (from 
17 NUREG-1407). This conclusion is based in part on the assumption that high water levels are 
18 maintained in the condensate storage and city water storage tank, thus preventing significant 
19 wind load and pressure differential damage to the tanks that provide water to the AFW system 
20 (NYPA 1997). Because of the low CDF value, the IP3 external-event multiplier does not 
21 explicitly account for risks associated with high-wind and tornado events. 

22 The IP2 and IP3 IPEEE submittals examined a number of other external hazards, including 
23 external flooding, ice formation, and accidents involving hazardous chemicals, transportation 
24 (e.g., accidental aircraft impacts), or nearby industrial facilities. These evaluations followed the 
25 screening and evaluation approaches specified in Supplement 4 to GL 88-20 (NRC 1991). No 
26 risks to the plant from external floods, ice formation, or accidents involving hazardous 
27 chemicals, transportation, or nearby facilities, were identified that might lead to core damage 
28 with a predicted frequency in excess of 1 X 10.6 per year (Con Ed 1995, NYPA 1997). For IP3, 
29 scenarios involving hydrogen explosions within the turbine bUilding, the pipe trench between the 
30 PAB and containment, the hydrogen shed area in the containment access facility, and the pipe 
31 chase on the 73-ft elevation of the northeast corner of the PAB were identified that, in total, 
32 could result in core damage with an estimated frequency slightly above 1 x1 0.6 per year. As a 
33 reSUlt, Phase II SAMA 53 was identified to evaluate the change in plant risk from plant 
34 modifications to install an excess flow valve to reduce the risk associated with hydrogen 
35 explosions inside the turbine building or PAB. Entergy noted that the risks from deliberate 
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1 aircraft impacts were explicitly excluded, since this was being considered in other forums, along 
2 with other sources of sabotage. 

3 Based on the aforementioned results, Entergy estimated that the external event CDF is 
4 approximately 2.8 and 4.52 times that of the internal-event CDF for IP2 and IP3, respectively. 
5 For IP2, this factor was based on an internal event CDF of 1.79x10-5 per year, a seismic CDF of 
6 1.06x10-5 per year, a fire CDF of 8.4x1 0-6 per year, and a high-wind CDF contribution of 
7 3.03x10-5 per year. For IP3, this factor was based on an internal-event CDF of 1.15x1 0-5 per 
8 year, a seismic CDF of 2.65x10-5 per year, and a fire CDF of 2.55x10-5 per year. Accordingly, 
9 the total CDF from internal and external events would be approximately 3.8 times the internal-

10 event CDF for IP2 and 5.5 times the internal event CDF for IP3. 

11 In the SAMA analysis submitted in the ER, Entergy increased the benefit that was derived from 
12 the internal-event model by a factor 3.8 and 5.5 to account for the combined contribution from 
13 internal and external events for IP2 and IP3, respectively. For SAMA candidates that address 
14 only a specific external event and have no bearing on internal-event risk (e.g., IP2 SAMA 66-
15 Harden EDG Building Against High Winds), Entergy derived the benefit directly from the 
16 external-event risk model and then increased the benefit by the multipliers identified earlier. 
17 This resulted in a bounding benefit for the SAM A candidates addressing a specific external 
18 event. The NRC staff agrees with the licensee's overall conclusion concerning the impact of 
19 external events and concludes that the licensee's use of a multiplier of 3.8 and 5.5 for IP2 and 
20 IP3, respectively, to account for external events is reasonable for the purposes of the SAMA 
21 evaluation. This is discussed further in Section G.6.2. 

22 The NRC staff reviewed both the general process used by Entergy to translate the results of the 
23 Level 1 PSA into containment releases and the results of the Level 2 analysis, as described in 
24 the ER and in response to the NRC staff's RAls (Entergy 2007, Entergy 2008a). The 
25 containment designs and the Level 2 analyses are similar for IP2 and IP3. The NRC staff notes 
26 that, after reviewing information provided by Entergy, the current Level 2 PSA models are based 
27 on the IPE models, with updates to reflect changes to the plant and modeling techniques, 
28 including a 3.3 percent and 4.8 percent power uprate for IP2 and IP3, respectively; inclusion of 
29 additional PDSs to improve the Level1-Level 2 PSA interface; and updated accident 
30 progression and source term analyses using a later version of the MAAP computer code. 

31 The Level 1 core damage sequences are placed into one of 57 PDS bins that provide the 
32 interface between the Level 1 and Level 2 analyses. The PDSs are defined by a set of 
33 functional characteristics for system operation that are important to accident progression, 
34 containment failure, and source-term definition. The Level 2 models use a single CET with 
35 functional nodes representing both systemic and phenomenological events. The CET is used to 
36 determine the appropriate release category for each Level 2 sequence. CET nodes are 
37 evaluated using supporting fault trees and logic rules. 

38 Entergy characterized the releases for the spectrum of possible radionuclide release scenarios 
39 using a set of nine release categories, defined based on the timing and magnitude of the 
40 release and whether the containment remains intact, fails, or is bypassed. The frequency of 
41 each release category was obtained by summing the frequency of the individual accident 
42 progression CET endpoints binned into the release category. The release characteristics for 
43 each category were obtained by frequency weighting the release characteristics for each CET 
44 endstate contributing to the release category. The source-term release fractions for the CET 
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1 endstates were estimated based on the results of plant-specific analyses of the dominant CET 
2 scenarios using the MAAP (Version 4.04) computer program. The release categories and their 
3 frequencies and release characteristics are presented in Tables E.1-10 and E.3-10 of the ER. 

4 During the review of the Level 2 analysis, the NRC staff could not determine the modeling 
5 approach used to assess the likelihood of a thermally induced SGTR (TI-SGTR) following core 
6 damage in the current IP2 and IP3 PSAs. Entergy explained that TI-SGTR events are 
7 considered in the Level 2 analyses for two conditions: 

8 (1) High reactor cooling system (RCS) pressure and steam generators dry (no secondary-
9 side cooling); 

10 (2) 
11 

High RCS pressure and steam generators initially dry, with recovery of secondary-side 
cooling before challenging the steam generator tubes. 

12 The first condition applies to transient event sequences in which RCS pressure is at the 
13 pressurizer PORV setpoint at the time of core damage. No credit is taken for recovery of 
14 secondary-side cooling in these sequences. Entergy states that a TI-SGTR probability of 0.01 
15 is used for this case, based on Table 2-1 of NUREG/CR-4551, Volume 2, Revision 1, Part 1, 
16 which shows a distribution that ranges from 1 x1 0-5 to 0.1208 and a mean value of 0.018. The 
17 second condition applies to SSO sequences in which RCS pressure is at the pressurizer PORV 
18 setpoint at the time of core damage. Entergy states that a TI-SGTR probability of 5x1 0-4 is used 
19 for this SSO case, based on the expectation that the steam generators will not dry out until after 
20 battery depletion and that secondary-side cooling and other mitigating system functions could 
21 be recovered before that time. The value is stated as being derived from the transient case 
22 value of 0.01 combined with the human error probability of 5.2x10-2 for failure to align AFW 
23 following ac power recovery. Entergy explained that a stuck-open main steam safety valve or 
24 other secondary-side depressurization event is required to create the large differential pressure 
25 needed for the conditional TI-SGTR probabilities assumed above and that the Level 2 analyses 
26 conservatively did not account for the probability that these additional failures do not occur 
27 (Entergy 2008b). A sensitivity analysis that increases the probability of the TI-SGTR was 
28 developed at the staff's request and is described in Section G.6.2. 

29 The NRC staff's reviews of the Level 2 IPEs for IP2 and IP3 concluded that the analyses 
30 addressed the most important severe accident phenomena normally associated with large dry 
31 containments and identified no significant problems or errors (NRC 1995, NRC 1996). It should 
32 be noted, however, that the current Level 2 models are revisions to those of the IPE. The Level 
33 2 PSA models were included in the WOG peer reviews mentioned previously. The changes to 
34 the Level 2 models to update the methodology and to address the peer review 
35 recommendations are described in Sections E.1.4 and E.3.4 of the ER (Entergy 2007) and in 
36 response to an RAI concerning peer review findings related to the Level 2 PSA model (Entergy 
37 2008a). 

38 In the RAI response, Entergy provided a detailed discussion of all the changes that resulted 
39 from the incorporation of the WOG peer review of the Level 2 PRA. For I P2, the licensee 
40 indicated that there were two Level C F&Os related to the Level 2 analysis. One issue dealt 
41 with treatment of containment failure from energetic events (e.g., direct containment heating, 
42 hydrogen combustion, in-vessel steam explosions, and ex-vessel steam explosions). The other 
43 issue related to treatment of a stuck-open main steam safety valve following an SGTR core 
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1 damage event. Entergy indicated that all peer review recommendations associated with the 
2 WOG review were incorporated in Revision 0 of the IP2 PSA (3/2005). 

3 For IP3, Entergy indicated that there were six F&Os from the WOG peer review team related to 
4 the Level 2 analysis: 

5 • One F&O was related to the containment strength that was considered for a plant-
6 specific containment structural analysis. 

7 • One Level A F&O recommended that the LERF definition include the release of iodine 
8 as well as cesium and tellurium. 

9 • Two Level B F &Os were related to justification for the value used for ex-vessel 
10 explosions, and an overestimation of the "Alpha mode" -induced containment failure 
11 probability. 

12 • One Level C F &0 recommended crediting repair and recovery of systems that affect 
13 containment performance. 

14 • One Level D F&O was related to documentation. 

15 Entergy indicated that all Level A and B F &Os were resolved and that changes were 
16 incorporated as necessary in Revision 1 of the IP3 PSA (6/2001). Entergy also stated thatthe 
17 Level C and D F &Os were addressed, as appropriate, in the next revision of the model 
18 (Revision 2, 2/2007). 

19 Based on the NRC staff's review of the Level 2 methodology, the fact that the Level 2 model 
20 was reviewed in more detail as part of the WOG peer review and updated to address peer 
21 review findings, and Entergy's responses to the RAls, the NRC staff concludes that the Level 2 
22 PSAs for IP2 and IP3 are technically sound and provide an acceptable basis for evaluating the 
23 benefits associated with various SAMAs. 

24 As indicated in the ER, the estimated IP2 and IP3 reactor core radionuclide inventories used in 
25 the MACCS2 input are based on the current core configuration and a power level of 3216 
26 megawatt thermal (MWt). The information was derived from Westinghouse Electric Company, 
27 Core Radiation Sources to Support IP2 Power Uprate Project, CN-REA-03-4 (31712005), and 
28 Westinghouse Electric Company, Core Radiation Sources to Support IP3 Stretch Power Uprate 
29 (SPU) Project, CN-REA-03-40 (5/19/2005). In response to an RAI, Entergy confirmed that the 
30 current core design and operational practice are consistent with this analysis and that there are 
31 no planned future changes to reactor power level or fuel management strategies that would 
32 affect the reactor core radionuclide inventory used in the MACCS2 analysis (En~ergy 2008a). 

33 The NRC staff reviewed the process used by Entergy to extend the containment performance 
34 (Level 2) portion of the PSA to an assessment of offsite consequences (essentially a Level 3 
35 PSA). This included consideration of the source terms used to characterize fission product 
36 releases for the applicable containment release categories and the major input assumptions 
37 used in the offsite consequence analyses. The MACCS2 code was used to estimate offsite 
38 consequences. Plant-specific input to the code includes the source terms for each release 
39 category and the reactor core radionuclide inventory (both discussed above), site-specific 
40 meteorological data, projected population distribution within an 80-kilometer (50-mile) radius for 
41 the year 2035, emergency evacuation modeling, and economic data. This information is 
42 provided in Sections E.1.5 and E.3.5 of the ER for IP2 and IP3, respectively (Entergy 2007). 
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1 As described in Sections E.1.5.2.6 and E.3.5.2.6 of the ER, meteorological data for as-year 
2 period from January 2000 to December 2004 were obtained from the Indian Point onsite 
3 meteorological monitoring system. The 5-year data included 43,848 consecutive hourly values 
4 of wind speed, wind direction, precipitation, and temperature. Missing data were estimated 
5 using data substitution methods. These methods include substitution of missing data with valid 
6 data from the previous hour and with data collected from other elevations on the meteorological 
7 tower. The data for the 5-year period were averaged to provide a data file consisting of one 
8 year of hourly readings representative of site meteorology. This data file was used as input to 
9 the MACCS2 code for the SAMA analysis reported in the ER. 

10 Subsequent to issuance of the DSEIS, a problem with the process used to numerically average 
11 the site-specific meteorological data was identified. Entergy determined that the method used 
12 to average the wind direction data was faulty and resulted in a lower frequency of winds blowing 
13 toward the south than actually observed. Since a majority of the population near Indian Point is 
14 in the southern semicircle of the 50-mile radius, this error resulted in a smaller population dose 
15 and a smaller offsite economic cost than would be expected using the corrected method. 
16 Accordingly, the dose and economic impacts of a severe accident and the estimated benefits of 
17 candidate SAM As would be larger than was reported in the ER (Entergy 2009). 

18 To address the meteorological data error's impact on the SAMA evaluation, Entergy performed 
19 a separate MACCS2 analysis for each of the five single years of meteorological data. Entergy 
20 compared the results and selected the year that resulted in the largest population dose (year 
21 2000) as the representative year for use in the SAMA analysis. This approach circumvents the 
22 problem associated with averaging wind directions, and is consistent with the intent of the ER to 
23 provide results for representative site meteorology. Entergy updated the population dose and 
24 offsite economic cost values for each containment release mode, and the estimated benefits for 
25 each SAMA based on the meteorological data for year 2000. The correction in meteorological 
26 data resulted in approximately a factor of 4 increase in population dose and offsite economic 
27 cost values, and resulted in several additional SAMAs becoming potentially cost-beneficial 
28 (Entergy 2009). This is discussed further in Section G.6.1. The NRC staff concludes that the 
29 updated approach taken for collecting and applying the meteorological data in the SAM A 
30 analysis is reasonable and acceptable. This is discussed further in section G.2.3. 

31 The population distribution which the licensee used as input to the MACCS2 analysis was 
32 estimated for the year 2035 based on information from the New York Statistical Information 
33 System from 2000 to 2030, the New Jersey Department of Labor and Workforce Development 
34 from 2000 to 2025, the Connecticut State Data Center from 2000 to 2020, and the Pennsylvania 
35 State Data Center from 2000 to 2020. These data were used to project county-level resident 
36 populations to the year 2035 using regression analysis. The 2035 transient population was 
37 assumed to be the 2004 transient-to-permanent population ratio multiplied by the extrapolated 
38 permanent population. The 2004 transient data were obtained from State tourism agencies. 
39 The NRC staff notes that Entergy's projected 2035 population within a 50-mile radius of IP2 and 
40 IP3 reported in Tables E.1-12 and E.3-12 of the Entergy ER (19.2 million people) is 
41 approximately 15 percent greater than the 50-mile population obtained from NRC SECPOP2000 
42 code (16.8 million) for the year 2003 (NRC 2003). This represents an average annual growth 
43 rate of 0.4 percent, which comports with Entergy's estimated growth rates reported in Section 
44 2.6.1 of the ER. The NRC staff considers the methods and assumptions for estimating 
45 population reasonable and acceptable for the purposes of the SAMA evaluation.' 
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1 Entergy did not credit evacuation either as part of the base-case analysis or for estimating the 
2 benefit from SAMA cases. Entergy assumed a "no evacuation scenario" to conservatively 
3 estimate the population dose. In response to an NRC staff RAI, Entergy clarified that the "no 
4 evacuation scenario" assumes that individuals within the 10-mile evacuation zone continue 
5 normal activity following a postulated accident without taking emergency response actions such 
6 as evacuation or sheltering. Relocation actions within a 50-mile radius of the plant are still 
7 modeled in the "no evacuation scenario." As such, individuals within hot spots or high-radiation 
8 areas anywhere within the 50-mile zone are assumed to be relocated outside the 50-mile zone 
9 until long-term protective actions reduce radiation levels (Entergy 2008a). As used in the 

10 MACCS2 code, "evacuation" refers to the prompt movement of the population out of an affected 
11 region (e.g., certain sectors of the EPZ) during the emergency-phase time period immediately 
12 following an accident, in accordance with the emergency evacuation plan. "Relocation" refers to 
13 the movement of the population out of an affected region (e.g., within hot spots or high radiation 
14 areas) during the intermediate phase or long term phase based on longer-term dose 
15 considerations. The NRC staff concludes that the evacuation and relocation assumptions and 
16 analysis are generally conservative and acceptable for the purposes of the SAMA evaluation. 

17 Much of the site-specific economic data was obtained from the 2002 Census of Agriculture 
18 (USDA 2002). These include the value offarm and nonfarm wealth. Other data, such as 
19 population relocation cost, daily cost for a person who is relocated, and cost of farm and 
20 nonfarm decontamination were obtained from the Code Manual for MACCS2 (NRC 1997c). 
21 The data from the MACCS2 Code Manual were inflation-adjusted using the consumer price 
22 index corresponding to the year 2005. Information on regional crops was obtained from the 
23 2002 Census of Agriculture. Crops for each county were mapped into the seven MACCS2 crop 
24 categories. 

25 MACCS2 requires an average value of nonfarm wealth (identified as VALWNF in MACCS2). 
26 The county-level nonfarm property value was used as a basis for deriving VALWNF and 
27 resulted in a value of $163,631 per person. This does not explicitly account for the economic 
28 value associated with tourism and business. In the ER, Entergy assessed the impact of 
29 including tourism and business losses using a sensitivity case. This sensitivity case assumed a 
30 loss of $208,838 per person in the affected region, as opposed to $163,631 per person in the 
31 base case. The NRC staff questioned the basis for the modified VALWNF value ($208,838 per 
32 person) and the rationale for treating the loss of tourism and business in a sensitivity case rather 
33 than in the baseline analysis (NRC 2007). In response, Entergy described the basis for the 
34 modified VALWNF value and explained that the impact of lost tourism and business was not 
35 modeled in the baseline analysis because the level of tourism and business activity can be re-
36 established in time. Nevertheless, Entergy provided the results of a revised uncertainty analysis 
37 using the modified VALWNF value (Entergy 2008a). As a reSUlt, three additional potentially 
38 cost-beneficial SAMAs were identified (SAMAs 9 and 53 for IP2 and SAMA 53 for IP3). In 
39 response to an RAI, Entergy indicated that these SAMAs have been submitted for engineering 
40 project cost-benefit analysis to obtain a more detailed examination of their viability and 
41 implementation costs (Entergy 2008b). As described in Section G.6.2, the NRC staff has 
42 adopted the case incorporating lost tourism and business as its base case, given that it may 
43 take years to re-establish the level of tourism and business activity following a severe accident. 

44 In the draft SEIS, the NRC staff reached a preliminary conclusion that the methodology used by 
45 Entergy to estimate the offsite consequences for IP2 and IP3 provides an acceptable basis from 
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1 which to proceed with an assessment of candidate SAMAs. A further assessment of the 
2 methodology was subsequently performed by the NRC staff of issues raised ina petition by 
3 New York State (NYS) to intervene in the license renewal proceeding. As described below in 
4 Section G.2.3, the NRC staff reaffirms its original conclusion that the methodology used by 
5 Entergy to estimate the offsite consequences for Indian Point, -as amended in Entergy's SAMA 
6 re-analysis (Entergy 2009), provides an acceptable basis from which to proceed with an 
7 assessment of candidate SAMAs. 

8 G.2.3 Review of Issues Related to NYS Contentions 12 and 16 

9 On November 30,2007, New York State (NYS) filed a petition to intervene in the Indian Point 
10 license renewal proceeding, in which it filed various contentions, including two contentions 
11 challenging Entergy's SAMA analysis, asserting that the analysis was flawed based, in part, on 
12 its use of certain input data for the MACCS2 code and the A TMOS air dispersion module. The 
13 Atomic Safety Licensing Board (Board) admitted NYS Contentions 12 and 16 related to the 
14 SAMA analysis on July 31, 2008. 

15 On February 27,2009, NYS filed Amended Contentions 12A and 16A, challenging the NRC 
16 staff's evaluation and preliminary conclusions regarding Entergy's SAMA analysis as set forth in 
17 the DSEIS. On June 16, 2009, the Board admitted amended contentions NYS 12A and 16A, 
18 and consolidated them with original contentions NYS 12 and 16. As admitted by the Board, 
19 NYS Contention 12/12A challenges whether specific inputs and assumptions related to clean-up 
20 and decontamination costs are correct for the area surrounding Indian Point, and NYS 
21 Contention 16/16A challenges: (1) whether the population projections used by Entergy are 
22 underestimated, (2) whether the ATMOS module in MACCS2 is being used beyond its range of 
23 validity (beyond thirty-one miles), and (3) whether use of MACCS2 with the ATMOS module 
24 leads to non-conservative geographical distribution of radioactive dose within a fifty-mile radius 
25 of Indian Point. 

26 On March 11, 2010, NYS filed Amended Contentions 12B and 16B, challenging various aspects 
27 of Entergy's December 2009 SAMA Reanalysis - which, using revised meteorological data, had 
28 produced revised estimates of offsite population doses and economic costs, and revised SAMA 
29 analysis results (including six additional potentially cost-beneficial SAMAs). On June 30, 2010, 
30 the Board admitted NYS Contentions 12B and 16B (in part), and consolidated them with NYS 
31 Contentions 12/12A and 16/16A. Entergy Nuclear Operations, Inc. (Indian Point Nuclear 
32 Generating Units 2 and 3), LBP-10-13, 71 NRC _ (2010), slip op. at 10, 14-15. 

33 In reviewing the issues raised in these contentions, the NRC staff obtained the technical 
34 assistance of Sandia National Laboratory (Sandia). The NRC staff and Sandia performed a 
35 comprehensive review of relevant documents and references, including the ER, the draft SEIS, 
36 the MACCS2 input decks for Indian Point and associated documentation, the NYS contentions 
37 and supporting documents and references, the Board's rulings on the contentions, and other 
38 relevant filings in the adjudicatory proceeding. A summary of the staff's assessment of the 
39 issues raised in the admitted contentions is provided below. 

40 Clean-up and Decontamination Costs (NYS Contention 12/12A112B) 

41 NYS Contention 12/12A112B argues that the size of the particles dispersed from a severe 
42 reactor accident would be comparable to those released in nuclear weapons tests, smaller than 
43 the particle size considered in MACCS2, and that it will be more expensive to decontaminate 
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1 and clean-up a suburban/urban area in which small-sized radionuclide particles have been 
2 dispersed. NYS defines large-sized particles as ranging in size from "tens to hundreds of 
3 microns" and defines small particles as ranging in size from "a fraction of a micron to a few 
4 microns". 

5 The staff and Sandia reviewed the inputs and assumptions regarding particle size distribution 
6 and decontamination costs used in the SAMA analysis, and determined that the particle size 
7 utilized in the analysis was reasonable and acceptable. In this regard, in the MACCS2 input 
8 files (atmbi2NS.inp and atmbi3NS.inp), Entergy used a dry deposition velocity value of 0.01 
9 meters per second (m/s) for all aerosol particles. A deposition velocity of 0.01 m/s corresponds 

10 to approximately a 5 to 10 micron radius particle, based on gravitational settling of small 
11 spheres in dilute laminar flow fields. Thus, the MACCS2 dispersion does not assume that the 
12 dispersion will consist of large-sized radionuclide particles as NYS contends. While smaller (or 
13 larger) particle sizes could have been used in the analysis, the particle size utilized in the 
14 analysis was relatively small, is consistent with the accepted SAMA analyses performed for 
15 other nuclear power plants, and is acceptable. With respect to the estimated decontamination 
16 costs used in Entergy's MACCS2 SAMA analysis, the staff found that Entergy's estimated 
17 decontamination costs were reasonable and acceptable, as described below. 

18 In the MACCS2 input files, Entergy used decontamination cost parameters that were typically 
19 higher than the MACCS2 Sample Problem A values by a factor of 1.7. (Sample Problem A 
20 values were primarily developed for the Surry plant analysis in NUREG-1150 and represent best 
21 estimate information for that site and time.) As described in the ER, the values were obtained 
22 by adjusting the generic Sample Problem A economic data with the consumer price index of 
23 195.3, which accounts for inflation between 1986 and 2005. Farm and nonfarm values for 
24 Indian Point were based on site-specific data and were not extrapolated from Sample Problem 
25 A. NYS suggests that in place of the "outdated" decontamination cost figures used by Entergy, 
26 the methodology described in a Sandia document, SAND96-0957, "Site Restoration: Estimation 
27 of Attributable Costs from Plutonium-Dispersal Accident" should be used in establishing 
28 decontamination values for input to MACCS2. The NRC staff does not consider the 
29 methodology for clean-up of a nuclear weapons accident relevant to clean-up following a 
30 nuclear power plant (NPP) accident. Nonetheless, at the staff's request, Sandia performed a 
31 comparison of the decontamination cost factors derived from the Site Restoration study to those 
32 used in the SAMA analysis. The approach to the cost comparison included identifying basic 
33 considerations of each type of accident (e.g., contaminants, half life of contaminants, and health 
34 and safety considerations), identifying the decontamination methods required, and comparing 
35 the Site Restoration study cost values (as applied to the urban area of New York City) to those 
36 used in Entergy's analysis. 

37 Sandia noted that the primary constituent in weapons grade plutonium, Pu239, is an alpha 
38 emitter, whereas the primary contaminant from an NPP accident, Cs137, is a gamma emitter. 
39 As such, Pu239 is more difficult and expensive to characterize and verify in the field than 
40 gamma emitters like Cs137. Furthermore, Pu239 is primarily an inhalation hazard with half-life 
41 of 24,000 years, whereas Cs137 is primarily an external health hazard with half-life of about 30 
42 years. The need for evacuating the public is much greater with plutonium because if inhaled, 
43 the health consequences can be severe. 

44 Both the Site Restoration study and the MACCS2 model consider the extent of decontamination 
45 required in determining decontamination costs. This is typically expressed as a 
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1 decontamination factor (DF) which represents the ratio of the contamination level before and 
2 after clean-up. The Site Restoration study provides cost estimates for remediation of light 
3 contamination (DF=2 to 5), moderate contamination (DF=5 to 10), and heavy contamination 
4 (DF> 10). Appendix F of the Site Restoration study describes the decontamination methods for 
5 light, moderate, and heavy contamination by plutonium. For the Indian Point MACCS2 model, 
6 Entergy provided decontamination cost input values for two levels of remediation, specifically, a 
7 DF of 3 and a DF of 15. Sandia considered the decontamination activities described in the Site 
8 Restoration study together with the differences in health hazards posed by Pu239 versus 
9 Cs137, and concluded that the activities required to support clean-up of moderate plutonium 

10 contamination align more closely with clean-up activities for heavy cesium contamination. 
11 Sandia performed the comparison of decontamination cost values on this basis. 

12 Sandia conservatively limited its cost comparison to urban areas (non-farmland) because urban 
13 areas are more costly to decontaminate than farmland, and because farmland makes up a very 
14 small percentage of land area within the Indian Point area, with most counties having less than 
15 1 percent farmland. To further simplify the cost analysis and provide a comparison of the 
16 highest cost areas, the cost comparison was performed only for New York City, which includes 
17 five counties (the Bronx, Kings, New York, Queens, and Richmond). The population density of 
18 New York City is about 12,000 persons/km2. 

19 As described above, the decontamination activities for moderate plutonium contamination are 
20 most directly comparable to the decontamination activities for heavy cesium contamination. The 
21 Site Restoration study (Table 6-2) provides an estimated cost of $178.4 million/km2 for clean-up 
22 of moderate plutonium contamination in urban areas, or $14,900 per person when expressed on 
23 a per capita basis for New York City. In contrast, a cost of $13,824 per person was used in 
24 Entergy's MACCS2 analysis for decontamination of heavy cesium contamination. Thus, the 
25 decontamination cost from the Site Restoration study ($14,900 per person) is not significantly 
26 diff.erent than the value used by Entergy in the SAMA analysis ($13,824 per person). If the Site 
27 Restoration study values were escalated to 2005 dollars, as were the values used in the SAM A 
28 analysis, the difference would be greater, but would still be within a factor of about 2, The 
29 differential dollar cost attributable to this difference would vary depending upon the size of the 
30 area (Le., the number of people) that would need to be evacuated. Thus, using the Site 
31 Restoration study values, decontamination could cost more than was estimated in Entergy's 
32 analysis; however, it could also cost less than Entergy estimated, inasmuch as the SAMA 
33 analysis assumed the dispersal of "heavy contamination." Considering the uncertainties 
34 inherent in such predictions, Entergy's decontamination cost estimates appear reasonable and 
35 acceptable. Further, Entergy's decontamination cost estimates are consistent with those used 
36 in accepted SAMA analyses performed for other nuclear power plants. 

37 Population Projections (NYS Contention 16/16A/16B) 

38 NYS Contention 16/16A116B argues that Entergy's projections of the 2035 population living 
39 within the 50-mile radius of Indian Point underestimate the potential exposed population. The 
40 staff and Sandia reviewed Entergy's baseline and projected population values and its population 
41 projection methodology, and developed independent estimates of the baseline and projected 
42 population. Entergy obtained population estimates directly from State agency reports for 
43 periods ranging from 2000 to 2020 and 2000 to 2030, depending on the State data available. 
44 Entergy projected total permanent populations to the year 2035 for 25 of the 28 Gounties that 
45 are within or encroach upon the limit of 50 miles from Indian Point using linear extrapolation. 
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1 Entergy used areal weighting, which assumes a constant population distribution over the area 
2 assessed (Le., in each of the 160 cells within the 16 sectors and radial rings representing the 
3 50-mile radius surrounding the IP site), to establish fractional population within 50 miles of 
4 Indian Point. Entergy then adjusted this permanent population projection upward to account for 
5 the presence of the transient (tourist) population as estimated from available tourist information. 
6 For the remaining three counties, including New York (Manhattan), Rockland, and Westchester 
7 counties, Entergy used polynomial regression for projecting the population. A polynomial 
8 regression appears to have been used for these counties because State data shows a decrease 
9 in the population of these counties. The population for these counties was projected by the 

10 State to increase from 2000 to 2020 and then decrease from 2020 to 2030 resulting in a peak 
11 population in 2020. Because there is a peak within the projection period, Sandia agreed that 
12 use of a polynomial projection to the year 2035 is a more appropriate approach than a linear 
13 projection for these counties. Entergy estimated the year 2000 permanent population within the 
14 50-mile radius of Indian Point to be 16,914,178. Entergy projected the permanent population 
15 out to 2035 to be 18,879,657, an increase of 12.43 percent. The population Entergy used in its 
16 SAMA analysis was 19,228,714, which accounts for the transient popUlation, as described 
17 above. 

18 Sandia performed an independent assessment of the population data within a 50-mile radius of 
19 Indian Point using the SECPOP2000 computer program. The population data in SECPOP2000 
20 is based on 2000 U.S. Census Bureau data. The population for the year 2000 estimated by 
21 SECPOP2000 is 16,800,272; this compares very closely with Entergy's year 2000 estimate of 
22 the permanent population within the 50-mile radius (16,914,178). 

23 Sandia also performed two analyses of projected population growth to the year 2035, and 
24 determined that Entergy's projected population growth was reasonable. The first evaluation 
25 was based on the US Census Bureau's projected growth from 2000 to 2008 for the Northeast 
26 region of the US. During these 8 years, the projected growth is 2.344 percent; based on this 
27 number, the annualized growth rate for the Northeast region of the country is 0.2900 percent. 
28 Assuming a constant growth rate between the years 2000 and 2035 results in an estimated 
29 growth of 10.67 percent. This estimate is lower than the Entergy value of 12.43 percent. The 
30 second evaluation used the same year 2000 population for the 28 counties surrounding Indian 
31 Point as used by Entergy, but used a simpler method than Entergy for extrapolating out to 2035. 
32 The annualized growth rate was calculated starting from the 2000 census values to the final 
33 (latest) year projected by each of the states. Assuming this growth rate to continue through 
34 2035, the estimated growth for the 28 counties is 15.98 percent. This value is larger than 
35 Entergy's projected growth of 12.43 percent, but the difference is small. Thus, the two 
36 evaluations performed by Sandia bound the Entergy projection for population growth. 

37 

38 Finally, Sandia performed a separate population projection for the five counties comprising New 
39 York City. For New York, Queens, and Richmond Counties, Sandia projected slightly higher 
40 populations than Entergy. For Bronx and Kings Counties, Entergy projected higher populations. 
41 The difference between the Sandia and Entergy population projections for all 5 counties is only 
42 0.39 percent. The NRC staff concludes that Entergy's population data and projected population 
43 growth analysis provide reasonable (and slightly conservative) population values for its SAMA 
44 analysis. 
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1 Validity of ATMOS Model (NYS Contention 16/16A116B) 

2 NYS Contention 16/16A116B argues that the A TMOS air dispersion module utilized in the 
3 MACCS2 code is being used beyond its range of validity (beyond thirty-one miles), which could 
4 affect the validity of decontamination cost estimates for areas beyond that range. The NRC 
5 staff and Sandia National Laboratory addressed this issue in detail, in the NRC staff's October 
6 13, 2009 response to a NYS motion for partial summary disposition. In brief, the NRC staff and 
7 Sandia considered the State's concern, and concluded that ATMOS air dispersion module 
8 provides an acceptable means for estimating potential plume travel and dispersion in a 
9 probabilistic statistical analysis, and is acceptable for use with the MACCS2 code, in which a 

10 probabilistic analysis is performed for a large number of meteorological trials, which are subject 
11 to hourly variation. Further, this conclusion is supported by a comparison of the results 
12 produced by MACCS2 analyses using the A TMOS module with the results of analyses 
13 performed with other codes. 

14 ATMOS is a Gaussian plume model within MACCS2 that treats plume segments under different 
15 weather conditions based on hourly changes from the site meteorological data. The 
16 meteorological data considered for each segment include wind speed, direction, stability class, 
17 and precipitation. Once a plume is formed, the direction does not change; however, the wind 
18 speed, stability class, and precipitation rate can change hour-by-hour based on the 
19 meteorological data. 

20 The MACCS2 code considers, among other things, phenomena related to atmospheric transport 
21 and deposition under time-variant meteorology, short- and long-term mitigative actions, potential 
22 exposure pathways, deterministic and stochastic health effects, and economic costs. The 
23 MACCS2 code samples the meteorological data from an entire year and uses wind rose data to 
24 account for the plume traveling through all 16 compass sectors to ensure that all the potential 
25 plume paths are accounted for in the calculations. This ensures that likely impacts for the entire 
26 area within a 50-mile radius have an accurate statistical model for likelihood of a plume reaching 
27 that area and its expected concentration. The MACCS2 model generates average or expected 
28 values of metrics of interest considering all of the relevant dose pathways, including the food 
29 and water pathway, and covering essentially a lifetime of exposure to a contaminated 
30 environment. 

31 Questions regarding the adequacy of averaging metrics of interest over numerous weather 
32 sequences have been studied in detail. This included a detailed code comparison completed in 
33 2004 with the objective of determining if the average atmospheric transport and dispersion 
34 results from codes such as MACCS2 are sufficiently accurate that more complex models are not 
35 required. In that study, results from the MACCS2 code were directly compared to those from 
36 the LODI (Lagrangian Operational Dispersion Integrator) code and the RASCAL 3.0 
37 (Radiological Assessment System for Consequence Analysis, Version 3.0) code. 

38 LODI is a state-of-the-art, three-dimensional (3D) advection dispersion code that uses a 
39 Lagrangian stochastic Monte Carlo method. LODI is coupled to ADAPT (Atmospheric Data 
40 Assimilation and Parameterization Technique), which provides time-varying, 3D fields of mean 
41 winds, turbulence, pressure, temperature, and precipitation based on observed meteorology. 
42 LODI is an element of the National Atmospheric Release Advisory Center (NARAC) emergency 
43 response modeling system at Lawrence Livermore National Laboratory (LLNL) which is a 
44 national support and resource center for planning, real-time assessment, emergency response, 
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1 and detailed studies of incidents involving the spread of hazardous material accidentally or 
2 intentionally released into the atmosphere. 

3 RASCAL 3.0 is used by the NRC for emergency response applications where a rapid response 
4 is required. The NRC evaluates accident conditions using RASCAL and compares results to 
5 those produced by NARAC during an accident. RASCAL 3.0 contains atmospheric transport 
6 and dispersion components that are intermediate in complexity between MACC$2 and ADAPT/ 
7 LODI. RASCAL employs time-varying, two-dimensional meteorological fields of wind, stability, 
8 and precipitation based on surface-level meteorological observations as input to a Lagrangian 
9 trajectory transport model and a Gaussian puff dispersion model. While the dispersion portions 

10 of RASCAL 3.0 are similar to those of MACCS2, the transport portions are significantly different. 
11 The capabilities of RASCAL 3.0 are similar to those of the dispersion models CALPUFF and 
12 AERMOD, which were recommended by NYS. 

13 As documented in NUREG/CR-6853, "Comparison of Average Transport and Dispersion Among 
14 a Gaussian, a Two-Dimensional, and a Three-Dimensional Model," this comparison shows that 
15 MACCS2 provides results consistent with those from the more complex plume models at 
16 distances up to 100 miles. This is well beyond the 50-mile radius considered in the SAMA 
17 analysis. The MACCS2 predictions for average, time-integrated, ground-level air concentrations 
18 (which directly relates to inhalation and cloudshine doses), and for average deposition (which 
19 directly relates to groundshine and ingestion pathway doses) were very comparable to 
20 predictions made by the state-of-the-art NARAC codes, ADAPT/LODI, at all distances. The 
21 direct comparison to state-of-the-art codes demonstrates that MACCS2 is well within its range 
22 of validity when used to perform SAM A analyses. 

23 Geographical Distribution of Radioactive Contamination and Dose (NVS Contention 
24 16/16A116B) 

25 NYS Contention 16/16A116B also argues that use of MACCS2 with the ATMOS module leads to 
26 a non-conservative geographical distribution of radioactive dose and radionuclide contamination 
27 within a 50-mile radius of Indian Point, which could affect the validity of dose and contamination 
28 cost estimates within that area. The staff and Sandia considered the State's concerns regarding 
29 A TMOS, and concluded that A TMOS provides an acceptable plume model for the calculation of 
30 doses and radioactive contamination in a SAM A analysis. In response to this concern, Sandia 
31 assessed the impact of using a Gaussian plume model on accident consequences, and 
32 evaluated the population distribution and meteorological data used in Entergy's SAMA analysis. 

33 The Gaussian plume model used in ATMOS assumes that the plume travels in a straight line. 
34 For Indian Point, this would minimize the distance the plume would travel in reaching the 
35 highest population areas, which are near the periphery of the 50-mile radius. The Gaussian 
36 plume model provides further conservatism under variable terrain conditions. Specifically, when 
37 variable terrain features such as river embankments or mountains intervene between a source 
38 and an observation pOint, these features would tend to disperse and dilute the plume as it is 
39 forced to move around obstacles. The plume model conservatively estimates that the plume 
40 travels in a straight line over or through the obstacle, thereby resulting in larger accumulated 
41 radiological doses and higher estimates of economic consequences in areas farther from the 
42 plant. 

43 Although there are large geographic variations of population density within 50 miles of Indian 
44 Point, the evaluation of population distribution shows that the largest populations are located at 
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1 the furthest distances within the 50-mile radius surrounding the site (Le., in the New York City 
2 metropolitan area located about 30 to 50 miles south [SSE to SSW] of the Indian Point site). 
3 The shorter path of travel associated with the Gaussian plume model, together with the 
4 dominant wind direction being toward New York City (discussed below), ensures that a 
5 conservatively large amount of contaminant reaches the areas with higher population density in 
6 the MACCS2 analysis. Accordingly, use of the ATMOS module would result in a conservative 
7 geographical distribution of radioactive dose within a 50-mile radius of Indian Point relative to 
8 other atmospheric transport models. 

9 Sandia reviewed the MACCS2 input files used in the Entergy baseline analysis to determine 
10 whether input parameter selection might contribute to non-conservative geographical 
11 distribution of radioactive dose within the 50-mile radius of Indian Point. Most of the input 
12 parameters used by Entergy in the MACCS2 analyses were standard choices consistent with 
13 Sample Problem A that is distributed with the MACCS2 code. The following input choices were 
14 specifically reviewed by Sandia: 

15 • Meteorology - In the SAMA analysis described in the ER, Entergy averaged 
16 meteorological data for a 5-year period to provide a data file consisting of one year of 
17 hourly readings representative of site meteorology. After the staff raised questions 
18 concerning the weather data used in the analysis, Entergy submitted an updated 
19 MACCS2 input file which uses a single weather year with conservative data and corrects 
20 the wind rose data. The use of a single year's data is consistent with regulatory 
21 guidance; further, the wind direction in the updated file is predominantly to the south 
22 (toward New York City), consistent with information reported elsewhere for Indian Point 
23 (e.g., in annual effluent reports between 1999 through 2002). Thus, the staff's concern 
24 regarding wind direction has been resolved in the updated analysis. 

25 • Population - The population values in the MACCS2 input files are cOflsistent with the 
26 values reported in the ER. The population values were also found to be consistent with 
27 the US Census data as discussed above. The 2035 projected population value of 
28 19,228,712 used by Entergy was reviewed and found to be reasonable. Sandia 
29 confirmed that Entergy's population projections for New York City, which is in the 
30 dominant downwind plume direction, are reasonable. Further, Entergy's use of 
31 populations accounting for tourists was found to be reasonable and to provide a slightly 
32 higher estimated cost. 

33 • Dry Deposition Velocity - The dry deposition velocity of 0.01 m/s corresponds to a 
34 relatively small particle size. Within the plume model, small particle sizes will travel 
35 greater distances than large particle sizes. Therefore, smaller particle sizes would favor 
36 deposition at the higher population locations farther from the site, and would likely result 
37 in greater population dose and greater decontamination costs because the areas farther 
38 away from the plant are more densely populated urban areas which have higher 
39 decontamination costs. While smaller or larger particle sizes could have been used in 
40 the analysis, the particle size that Entergy used is reasonable and acceptable. 

41 • Plume representation - Releases to the environment were modeled as a single 
42 Gaussian plume in the SAMA analysis. While Entergy's analysis utilized a single plume, 
43 MACCS2 has the ability to divide the plume into a number of plume segments. Use of 
44 additional plume segments would likely result in some variation in wind direction, 
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dispersing the radiation and resulting in lower peak doses to the public. For purposes of 
a SAM A analysis, however, the results of a single isolated meteorological data trial is not 
at issue; rather, the analysis should model the results of numerous meteorological trials 
that provide a mean dispersion over the entire 50-mile radius. Such modeling 
necessarily includes variations in wind direction. The end result of conducting multiple 
meteorological trials is the calculation of a mean atmospheric transport, which describes 
the expected amount and timing of the contaminant release reaching any area within a 
50-mile radius. This calculation allows for the determination of the mean effect on dose 
and economic costs for each modeled event that could occur at some time in the future 
under unknown weather conditions. The NRC staff notes that a SAM A analysis is not 
meant to provide a prediction of the contamination for any specific weather event; rather, 
it provides a mean result for a type of event under the mean potential circumstances. 
The use of a single Gaussian plume in each trial in the SAMA analysis provides a 
reasonable and acceptable approach for this purpose. 

15 • Spatial grid - The MACCS2 analysis considered consequences with a 50-mile radius of 
16 the Indian Point site. This is consistent with NRC guidance for regulatory analysis as 
17 provided in NU REG/BR-0184. 

18 • Decontamination costs - Decontamination costs were based on Sample Problem A and 
19 adjusted for inflation using the consumer price index factor. A comparison of Entergy's 
20 input values with those derived from the Site Restoration study shows the values are in 
21 reasonable agreement. 

22 • Emergency evacuation - The emergency phase evacuation was not modeled in the 
23 Entergy analysis. Entergy claims that this is more conservative than using the radial 
24 evacuation approach applied in Sample Problem A. The emergency evacuation 
25 treatment is not expected to significantly affect the SAMA results (e.g., total population 
26 dose and offsite economic cost risk) because these metrics are typically driven by 
27 doses/deposition well beyond the 10-mile emergency planning zone. 

28 Based on the NRC staff's and Sandia's review, the ATMOS module and MACCS2 input 
29 parameters used by Entergy are reasonable and acceptable, and do not result in a non-
30 conservative geographical distribution of radioactive dose and contamination within a 50-mile 
31 radius of Indian Point. 

32 Summary 

33 The NRC staff, with the assistance of Sandia National Laboratory, evaluated the concerns 
34 raised in NYS Contentions 12/12A112B and 16/16A116B. Based on this review, the staff 
35 concludes that the issues raised in these contentions do not alter the staff's conclusions, set 
36 forth in the DSEIS, regarding the acceptability of Entergy's SAMA analysis. Accordingly, the 
37 NRC concludes that Entergy's use of the MACCS2 code, including the inputs and ATMOS 
38 module used to estimate offsite consequences for Indian Point, as amended in Entergy's SAMA 
39 re-analysis, provides an acceptable methodology for use in the assessment of candidate 
40 SAMAs. 

41 G.3 Potential Plant Improvements 
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1 This section discusses the process for identifying potential plant improvements, an evaluation of 
2 that process, and the improvements evaluated in detail by Entergy. 

3 G.3.1. Process for Identifying Potential Plant Improvements 

4 Entergy's process for identifying potential plant improvements (SAMAs) consisted of the 
5 following elements: 

6 • The review of the most significant basic events from the current, plant-specific PSA; 

7 • The review of potential plant improvements identified in the IP2 and IP3 IPE and IPEEE; 

8 • The review of Phase II SAMAs from license renewal applications for nine other 
9 pressurized water reactors; 

10 • The review of dominant contributors to seismic and fire events in the current seismic and 
11 fire analyses; 

12 • The review of other NRC and industry documentation discussing potential plant 
13 improvements. 

14 Based on this process, an initial set of 231 candidate SAMAs for IP2 and 237 candidate SAMAs 
15 for IP3, referred to as Phase I SAMAs, was identified. In Phase I of the evaluation, Entergy 
16 performed a qualitative screening of the initial list of SAMAs and eliminated SAMAs from further 
17 consideration using one of the following criteria: 

18 • The SAMA is not applicable at IP2 and IP3 because of design differences. 

19 • The SAMA has already been implemented at IP2 and IP3. 

20 • The SAMA is similar in nature and could be combined with another SAMA candidate. 

21 Based on this screening, 1631P2 SAMAs and 1751P3 SAMAs were eliminated, leaving 68 
22 unique SAMAs for IP2 and 62 unique SAMAs for IP3. The remaining SAMAs, referred to as 
23 Phase II SAMAs, are listed in Tables E.2-2 and E.4-2 of the ER (Entergy 2007). In Phase II, a 
24 detailed evaluation was performed for each of the remaining SAMA candidates, as discussed in 
25 Sections G.4 and G.6 below. To account for the potential impact of external events, the 
26 estimated benefits based on internal events were multiplied by a factor of 3.8 for IP2 and 5.5 for 
27 IP3, as previously discussed. 

28 G.3.2. Review of Entergy's Process 

29 Entergy's efforts to identify potential SAMAs focused primarily on areas associated with internal 
30 initiating events but also included explicit consideration of potential SAMAs for seismic and fire. 
31 The initial list of SAMAs generally addressed the accident sequences considered to be 
32 important to CDF from functional, initiating event, and risk-reduction worth (RRW) perspectives 
33 at IP2 and IP3 and included selected SAMAs from prior SAMA analyses for other plants. 

34 Entergy provided a tabular listing of the PSA basic events, sorted according to their RRW for 
35 CDF (Entergy 2007). SAM As affecting these basic events would have the greatest potential for 
36 reducing risk. Entergy used an RRW cutoff of 1.005, which corresponds to about a 0.5-percent 
37 change in CDF, given the 100 -percent reliability of the SAMA. This equates to a benefit of 
38 approximately $7,000 for IP2 and IP3 (based on a total benefit of about $1.3 million for each unit 
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1 for eliminating all severe accidents caused by internal events). Entergy also provided and 
2 reviewed the LERF-based RRW events down to an RRW of 1.005. Entergy correlated the top 
3 CDF and LERF events with the SAMAs evaluated in Phase I or Phase II and showed that, with 
4 a few exceptions, all of the significant basic events are addressed by one or more SAMAs 
5 (Entergy 2007). Of the basic events of high-risk importance that are not addressed by SAMAs, 
6 each is closely tied to other basic events that had been addressed by one or more SAMAs. 

7 Entergy considered the potential plant improvements described in the IPE and IPEEE in the 
8 identification of plant-specific candidate SAMAs for internal and external events. As a result of 
9 the IPE, four major procedural/hardware improvements were identified for each unit. The IP2 

10 enhancements are to (1) upgrade IP2 gas turbine black-start capability, (2) install an additional 
11 EDG building fan, (3) monitor changes in the operating position of PORV block valves, and (4) 
12 implement periodic testing of all the EDG building fans. The IP3 enhancements are to (1) revise 
13 emergency operating procedures (EOPs) to instruct operators to align the backup city water 
14 supply to the AFW pumps, should the CST outlet valve fail as indicated by a low-suction-flow 
15 alarm, (2) revise the alarm response procedure for a high AFW pump room temperature, to 
16 direct operators to open the rollup door to the AFW pump room for ventilation, (3) install a 
17 switchgear room high-temperature alarm and implement an associated procedure to direct 
18 operators to block open doors to the 480-V ac switchgear room, and (4) revise EOPs to 
19 emphasize the need to align the safe-shutdown equipment to MCC 312A during events 
20 involving the loss of all 480-V ac safeguard buses while offsite power is available, as well as 
21 during fire-related events. These improvements have all been implemented and therefore were 
22 not considered further in the SAMA analysis. 

23 As a result of the IPEEEs, several improvements were identified for external events. The IP2 
24 enhancements are to (1) replace the hold-down bolts for the CCW surge tank with higher tensile 
25 strength bolts, (2) add surveillance of the control building drain flapper valve flow, (3) add 
26 weather stripping to doors between the transformer area and the switchgear room, and (4) add 
27 screens on the 480-V switchgear room equipment. The IP3 enhancements are to (1) restore 
28 the carbon dioxide (C02) suppression system to automatic mode within the switchgear room, 
29 (2) reroute the EDG exhaust fans and the auxiliary cables so that a fire in a single EDG cell 
30 would not affect multiple EDGs, and (3) install an excess flow valve to reduce the risk 
31 associated with hydrogen explosions inside the turbine building or PAB. With the exception of 
32 the last item, all of these improvements have been implemented and therefore were not 
33 considered further in the SAMA analysis. As noted in Section E.3.3.3 of the ER, IP3 SAMA 53 
34 (install an excess flow valve to reduce the risk associated with hydrogen explosions) was 
35 proposed as a result of the IPEEE analysis and retained for the Phase II evaluation. 

36 Several concerns were raised in the IPEEE regarding the seismic-induced failures of fire 
37 protection equipment (primarily for IP3). As mentioned above, these seismic-fire interactions 
38 were judged to be of little risk significance (NRC 2001). One plant improvement identified in 
39 Table 2.4 of NUREG-1742 (NRC 2002) addressed the potential spurious operation of the EDG 
40 room's CO2 system and subsequent shutdown of the EDG ventilation system during a seismic 
41 event. Entergy subsequently installed a quality assurance Category I, seismic class I actuation 
42 permission auxiliary control panel for CO2 discharge into the EDG building. Since shutdown of 
43 EDG ventilation caused by spurious operation of the CO2 system during a seismic event is not 
44 considered in the seismic PSA model, the seismic CDF was not affected by this modification. 
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1 As noted in Section E.1.3.3.1 of the ER, the IP2 CDF for SBO events with gas turbines 
2 unavailable could be reduced by (1) aligning the IP3 Appendix R diesel to IP2, (2) installing an 
3 IP2 Appendix R diesel, (3) upgrading the EDG building for high winds, and (4) protecting the 
4 alternate power source from tornadoes and high winds. However, with the exception of the third 
5 item, these modifications were not evaluated as candidate SAMAs because a modification to 
6 replace the existing gas turbines with an IP2 SBO/Appendix R diesel generator capable of being 
7 used to recover power to the vital buses following an SBO was planned for the near future. The 
8 planned modification included provisions for aligning the IP3 Appendix R generator to IP2 and 
9 for protecting the new alternate power source from tornadoes and high winds.' 

10 F or a number of the Phase II SAMAs listed in the E R, the NRC staff found that information 
11 provided did not sufficiently describe the proposed modifications or other considerations that 
12 might have been taken into account in estimating the benefit and implementation cost. 
13 Therefore, the NRC staff requested, and the licensee provided, more information on certain 
14 proposed modifications listed for the Phase II SAMA candidates (NRC 2007, Entergy 2008a). 

15 For several SAMA candidates, the NRC staff questioned if lower cost alternatives could have 
16 been considered, including: 

17 • The implementation of improved instrumentation and procedures to help cool down and 
18 depressurize the RCS before RWST depletion. 

19 • The implementation of a procedure for recovery of the steam dump to condenser from 
20 the unaffected steam generator. 

21 • The implementation of a procedure for recovery of the main feedwater valve/condensate 
22 post-SI actuation. 

23 • The purchase or manufacture of a "gagging device" that could be used to close a stuck-
24 open steam generator safety valve on an SGTR before core damage occurred. 

25 • The reactivation of the IP3 postaccident containment venting system (a system that is 
26 still active on IP2 but was deactivated on IP3). 

27 In response, Entergy indicated that most of the low-cost alternatives to aid in the mitigation of an 
28 SGTR (four out of the five alternatives dismissed above) have been already implemented and 
29 provided specific reasons why the cost of these alternative SAM A candidates would be high 
30 enough that the decision on the final SAMA selection would not have been affected. However, 
31 the alternative associated with the gagging device was found to be potentially cost beneficial 
32 (Entergy 2008a, Entergy 2008b). The evaluation of these SAMAs is discussed further in 
33 Section G.6.2. 

34 The NRC staff notes that the set of SAMAs submitted is not all inclusive, since additional, 
35 possibly even less expensive, design alternatives can always be postulated. However, the NRC 
36 staff concludes that the benefits of any additional modifications are unlikely to exceed the 
37 benefits of the modifications evaluated and that the alternative improvements would not likely 
38 cost less than the least expensive alternatives evaluated, when the subsidiary costs associated 
39 with maintenance, procedures, and training are considered. 

1 Installation of this diesel was made a condition of acceptance of the License Renewal Application (LRA) for review. 
The diesel was installed and operated prior to 4/30/2008. See Entergy letter NL-08-074, Indian Point, Units 2 and 3, 
Amendment 4 to LRA April 30, 2008 (ML 081280491). 
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1 The NRC staff concludes that Entergy used a systematic and comprehensive process for 
2 identifying potential plant improvements for IP2 and IP3 and that the set of SAMAs evaluated in 
3 the ER, together with those identified in response to the NRC staff inquiries, is reasonably 
4 comprehensive and therefore acceptable. The search included reviewing insights from the 
5 plant-specific risk studies and reviewing plant improvements considered in previous SAMA 
6 analyses. While explicit treatment of external events in the SAMA identification process was 
7 limited, the NRC staff recognizes that the prior implementation of plant modifications for seismic 
8 and fire events, and the absence of external-event vulnerabilities, reasonably justifies examining 
9 primarily the internal-event risk results for this purpose. 

10 G.4 Risk-Reduction Potential of Plant Improvements 

11 Entergy evaluated the risk-reduction potential of the remaining 68 IP2 and 62 IP3 SAMAs. The 
12 SAMA evaluations were performed using realistic assumptions with some conservatism. On 
13 balance, such calculations overestimate the benefits and are conservative. . 

14 For all of the SAMAs, Entergy used model requantification to determine the potential benefits. 
15 The CDF and population-dose reductions were estimated using the latest version of the IP2 and 
16 I P3 PSA models. The changes made to the models to quantify the impact of the SAMAs are 
17 detailed in Tables E.2-2 and E.4-2 of the ER (Entergy 2007). Table G-6 lists the assumptions 
18 considered to estimate the risk reduction for each of the evaluated SAMAs, the estimated risk 
19 reduction in terms of the percentage of reduction in CDF and population dose, and the 
20 estimated total benefit (present value) of the averted risk. The estimated benefits reported in 
21 Table G-6 reflect the combined benefit for both internal and external events and the correction 
22 of the meteorological data error discussed previously. The determination of the benefits for the 
23 various SAMAs is further discussed in Section G.6. 

24 The NRC staff questioned the assumptions used in evaluating the benefits or risk-reduction 
25 estimates of a number of SAMAs provided in the ER (NRC 2007). For example, the NRC staff 
26 requested information regarding the plant features or modeling assumptions that result in the 
27 CCW pumps having limited risk importance. In response, Entergy stated that both units are 
28 unique in that the capability exists to initiate backup cooling to key components in the event the 
29 primary CCW cooling function is lost. The use of backup city water cooling to the charging 
30 pumps enables continued seal injection and therefore reduces the likelihood of an RCP seal 
31 LOCA. In IP2, city water backup or primary water can be used to cool the safety injection and 
32 residual heat removal (RHR) pumps. In IP3, city water backup is available to cool RHR 
33 Pump 31. Also, CCW is not required in either plant during the injection phase of the response 
34 to a LOCA. The NRC staff considers the explanation of the plant features, as clarified, to be 
35 reasonable and therefore acceptable for the purposes of the SAMA evaluation. 

36 For a number of the Phase II SAMAs listed in the ER, the description of the improvement and 
37 the associated analyses appeared either inconsistent between the two units or were unclear. 
38 Therefore, the NRC staff asked the applicant to provide more detailed descriptions of the 
39 modifications for several of the Phase II SAMA candidates (NRC 2007). In response, Entergy 
40 provided additional information on those SAMA candidates that further explained the SAMA 
41 modifications and the differences between units that account for the different analysis 
42 assumptions for each unit (Entergy 2008a). Entergy also provided further clarifications and 
43 discussion regarding the analysis assumptions and their bases. As an example, the licensee 
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1 clarified a major difference in operation of a turbine-driven AFW pump between the two units 
2 that affects the disposition of several SAM A candidates. In its response, Entergy indicated that 
3 the units respond differently upon depletion of the station batteries. IP2 has pneumatic level 
4 and pressure instruments that allow operators to monitor key parameters and effectively control 
5 AFW flow after the batteries are depleted, whereas IP3 does not have this instrumentation. 
6 Although it is still possible for the operators to manipulate AFW flow, the current IP3 model does 
7 not credit this manual operation. . 

8 In the SAMA analysis submitted in the ER, Entergy increased the benefit that was derived from 
9 the internal-event model by factors of 3.8 and 5.5 to account for the combined contribution from 

10 internal and external events for IP2 and IP3, respectively. The NRC staff agrees with the 
11 licensee's overall conclusion concerning the impact of external events and concludes that the 
12 licensee's use of a multiplier of 3.8 and 5.5 for IP2 and IP3, respectively, to account for external 
13 events is reasonable for the purposes of the SAMA evaluation. This is discussed further in 
14 Section G.6.2. 

15 For SAMA candidates that only address a specific external event and have no bearing on 
16 internal-event risk (e.g., IP2 SAMA 66-Harden EDG Building Against High Winds), Entergy 
17 derived the benefit directly from the external-event risk model and then increased the benefit by 
18 the multipliers identified earlier. The NRC staff notes that the use of multipliers for these 
19 SAMAs (conceptually, to account for additional benefits in internal events) is unnecessary, since 
20 these SAMAs have no bearing on internal events. However, use of the multipliers adds 
21 conservatism to the benefit estimate for these SAM A candidates. 

22 IP3 SAMA 53 (install an excess-flow valve.to reduc.e the risk associated with hydrogen 
23 explosions) was identified to reduce the risk associated with hydrogen explosions inside the 
24 turbine building or PAB. The proposed plant modification involves the installation of a 
25 nonelectric excess-flow valve. The benefit of this SAMA is also calculated in a bounding 
26 manner. As discussed in Section G.6.2, this SAMA was found to be potentially cost beneficial, 
27 based on revised analyses submitted in response to an NRC request. 

28 The NRC staff has reviewed Entergy's bases for calculating the risk reduction for the various 
29 plant improvements and concludes that the rationale and assumptions for estimating risk 
30 reduction are reasonable and generally conservative (i.e., the estimated risk reduction is higher 
31 than what would actually be realized). Accordingly, the NRC staff based its estimates of averted 
32 risk for the various SAMAs on Entergy's risk reduction estimates. 

33 G.S Cost Impacts of Candidate Plant Improvements 

34 Entergy estimated the costs of implementing the candidate SAMAs through the application of 
35 engineering judgment and use of other licensees' estimates for similar improvements. The ER 
36 stated that the cost estimates conservatively did not include the cost of replacement power 
37 during extended outages required to implement the modifications, nor did they include 
38 contingency costs associated with unforeseen implementation obstacles. The cost estimates 
39 provided in the ER also did not account for inflation, which is considered another conservatism. 

40 The NRC staff reviewed the bases for the licensee's cost estimates. For certain improvements, 
41 the NRC staff also compared the cost estimates to estimates developed elsewhere for similar 
42 improvements, including estimates developed as part of other licensees' analyses of SAMAs for 
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1 operating reactors and advanced light-water reactors. The NRC staff reviewed the costs and 
2 found them to be reasonable and generally consistent with estimates provided in support of 
3 other licensees' analyses. 
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Table G-S. Final Potentially Cost-Beneficial SAMAs for IP2 and IP3 1 

Total Benefit % Risk 
Reduction ($) 

SAMA Assumptions 

CDF 
Population Baseline I. (lnt Baseline With 

Dose + Ext Events) Uncertainty 

IP2 SAMAs 
9 - Create a reactor cavity flooding Eliminate containment failure 0 47 6.3M 13M 

system . caused by concrete-core 
interaction. 

21 - Install additional pressure or leak Eliminate ISLOCA events. 0.8 11 2.1M 4.4M 
monitoring instrumentation for 
ISLOCA. 

22 - Add redundant and diverse limit Reduce ISLOCA frequency by 50 0.4 6 1.lM 2.3M 
switches to each containment percent. 
isolation valve. 

28 - Provide a portable diesel-driven Eliminate failure of local operation 5 9 l.4M 2.9M 
battery charger. of the turbine-driven AFW pump 

durinQ SBO scenarios. 
44 - Use fire water system as backup Eliminate failure of the turbine- 33 14 2.4M 4.9M 

for steam generator inventory. driven AFW pump and local 
operation of AFW durinQ SBO. 

53 - Keep both pressurizer PORV Eliminate failure of PORV block 18 3 660K 1.4M 
block valves open. valves to open. 

54 - Install flood alarm in the 480-V ac Reduce control building flooding 20 39 5.6M 12M 
switchqear room. initiator frequencies by a factor of 3. 

56 - Keep RH R heat exchanger Eliminate failure of RHR heat 2 0.2 49K lOOK 
discharge MOVs normally open. exchanger discharge MOVs to 

open. 
60 - Provide added protection against Eliminate flood initiated by a break 5 9 1.3M 2.7M 

flood propagation from stairwell 4 in fire protection piping in 
into the 480-V ac switchgear room. stairwell 4. 

61 - Provide added protection against Eliminate flood initiated by a break 10 19 2.8M 5.8M 
flood propagation from the deluge in the 10-inch fire protection piping 
room into the 480-V ac switchgear in the deluge room at elevation 15 
room. feet. 

Cost 
($) 

4.1M' 

3.2M$ 

2.2M$ 

938K$ 

1.7M 

800K 

200K 

82K 

216K 

192K 
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SAMA 

62 - Provide a hard-wired connection 
to an 51 pump from A555 power 
supply. 

65 - Upgrade the A555 to allow timely 
restoration of seal injection and 
coolinQ. 

7 - Create a reactor cavity flooding 
system. 

18 - Route the discharge from the 
M55Vs through a structure where 
spray water would condense the 
stream and remove fission 
products. 

19 - Install additional pressure or leak 
monitoring instrumentation for 
15LOCAs. 

52 - Open city water supply valve for 
alternative AFW pump suction. 

53 - Install an excess flow valve to 
reduce the risk associated with 
hydroQen explosions. 

55 - Provide the capability of powering 
one 51 pump or RHR pump using 
the Appendix R bus (MCC 312A). 

61 - Upgrade the A555 to allow timely 
restoration of seal injection and 
coolinQ. 

Table G-6 (continued) 

% Risk 

Assumptions 
Reduction 

Population 
CDF Dose 

Eliminate failure to align A555 3 6 
power to 51 and charging pumps 
following loss of power from 480V 
buses. 
Eliminate control building flooding 20 39 
initiators. 

IP3 SAMAs4 

Eliminate containment failures due a 24 
to core-concrete interactions 
Reduce 5GTR accident source a 11 
terms by a factor of 2. 

Eliminate 15LOCA events 1 7 

Eliminate loss of the normal suction 1 1 
path to the AFW system. 
Eliminate hydrogen ruptures inside 2 2 
the turbine building . 

Eliminate operator failure to align 16 18 
MCC 312A. 

Eliminate control building flooding 17 20 
initiators. 

Total Benefit 
($) 

Baseline I. (lnt Baseline With 
+ Ext Events) Uncertainty 

850K 1.8M 

5.6M 12M 

5.0M 7.3M 

4.8Mo 15Mo 

2.1M 3.1M 

250K 360K 

500K 720K 

4.1M 5.9M 

4.4M 6.3M 

Cost 
($) 

1.5MoS 

560K 

4.1MoS 

12Mj 

2.8M"' 

50K 

228K 

1.3M 

560K 
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% Risk Total Benefit 
($) Reduction Cost Assumptions ($) SAMA Population Baseline'" (lnt Baseline With CDF Dose + Ext Events) Uncertainty 

62 - Install flood alarm in the 480-V ac Eliminate control building flooding 17 20 4.4M 6.3M 197K 
switchqear room. initiators. 

, The information was reproduced by combining the information from ER Tables E.2-2 and E.4-2 and Entergy's SAMA re-analysis (Entergy 2009). 

2 Reported benefit values account for risk reduction in both internal and external events and include the economic impact of lost tourism and business following a 
severe accident. The values do not account for analysis uncertainties. 

3 The cost estimate is based on a revised value provided in Entergy's SAMA re-analysis (Entergy 2009) 

4 SAMA 30 was identified as cost beneficial in the ER. However, an error in the original benefit calculation was discovered subsequent to submittal of the ER. as 
described in Entergy's response to RAI 5g (Entergy 2008a). Reported values in Table G-6 reflect correction of the calculational error. SAMA 30 is no longer cost 
beneficial after corrections. 

5 The benefit estimate is based on revised TI-SGTR sensitivity study results provided in Entergy's SAMA re-analysis (Entergy 2009). 
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1 The NRC staff questioned the high cost estimate ($800,000) for changing the pressurizer PORV 
2 block valves from normally closed to normally open in conjunction with IP2 SAMA 53 (NRC 
3 2008a). In response, Entergy clarified that a modification had been previously implemented 
4 allowing closure of the block valves when operating pressure is less than 2235 pounds per 
5 square inch gauge (psig). If the reactor coolant pressure increases to 2300 psig, the current 
6 circuitry alarms and sends a signal to open the block valves. The SAMA would reverse this 
7 operating approach and may require adding or changing the auto-open feature to a lower value. 
8 Entergy provided a breakdown of the estimated cost, which included a $236,000 contingency 
9 cost. As Section 4.21 of the ER states that contingency costs are excluded, the staff requested 

10 clarification of this apparent inconsistency. In response, Entergy stated that the site-specific 
11 implementation cost estimates include some contingency costs to account for the high degree of 
12 uncertainty associated with the preliminary cost estimates and that, given the bounding nature 
13 of the benefit analysis, it is reasonable to include contingency costs in these estimates. To 
14 eliminate the confusion between Section 4.21 of the ER and the stated practice above, Entergy 
15 revised Section 4.21, eliminating the contingency exclusion clause (Entergy 2008b). 
16 Considering that this SAMA has been added to the list of potentially cost-beneficial SAMAs (see 
17 Section G.6), the staff finds the cost estimate for SAMA 53 to be acceptable. In addition, no 
18 other improvement cost estimates were identified as outliers. Therefore, the impact of including 
19 contingency costs does not appear to be consequential. 

20 As part of Entergy's SAM A re-analysis (using corrected meteorological data), Entergy subjected 
21 a subset of the SAMAs to more comprehensive and precise cost estimating techniques -
22 specifically, those SAMAs that appeared to be cost-beneficial based on the new benefit 
23 estimate and the original implementation cost estimate. For two IP2 SAMAs (lP SAMAs 17 and 
24 40) and four IP3 SAMAs (lP3 SAMAs 17, 20, 40, and 50), the updated (increased) cost estimate 
25 resulted in the SAM A becoming non-cost-beneficial (i.e., the SAMA would be cost-beneficial 
26 based on the cost estimate reported in the ER, but not cost-beneficial based on the revised cost 
27 estimate). For each of these SAMAs, the NRC Staff requested that Entergy provide the basis 
28 for the revised cost estimate and a breakdown of the cost estimate in terms of the major cost 
29 factors. Entergy provided this additional information by letter dated January 14, 2010 (Entergy 
30 2010). As stated in the response, the revised cost estimates were developed using Entergy's 
31 standard process for developing conceptual-level project cost estimates utilizing spreadsheets 
32 containing 2009 rates for material, labor, insurance, fees, etc. Also, Entergy determined that 
33 one SAMA that was previously identified as potentially cost beneficial was no longer cost 
34 beneficial based on correction of an error in the ER (IP3 SAMA 30) (Entergy 2008b, Entergy 
35 2009). 

36 The NRC staff reviewed this additional cost information to determine the degree to which the 
37 revised cost estimates and their constituent costs comport with the nature, magnitude and 
38 complexity of each change. The NRC staff notes that the associated modifications all involve 
39 either major plant modifications (e.g., erecting a barrier to protect the containment liner, 
40 installing secondary side guard pipes) or changes to safety-related systems, structures, or 
41 components (e.g., increasing secondary side pressure capacity, enhancing the RCS 
42 depressurization capabilities). In addition to hardware costs, the modifications would require 
43 extensive design work and safety analysis calculations, including seismic analyses, thermal 
44 analyses, and analyses for piping or penetration interferences: The cost estima~es reported in 
45 previous SAMA analyses for similar modifications are typically on the order of $1 M or more. 
46 Entergy's cost estimates are consistent with these values. The NRC staff also notes that for 

December 2010 G-39 NU REG-1437, Supplement 38 



Appendix G 

1 each of these SAMAs the revised cost estimates are at least 50 percent greater than the revised 
2 benefit estimates even when the benefit estimates are increased to account for uncertainties. 
3 Accordingly, Entergy's revised cost estimates appear reasonable, and result in an appropriate 
4 determination that these candidate SAMAs are not cost-beneficial. 

5 The NRC staff concludes that the cost estimates provided by Entergy are sufficient and 
6 appropriate for use in the SAMA evaluation. 

7 G.6 Cost-Benefit Comparison 

8 Entergy's cost-benefit analysis and the NRC staff's review are described in the fpllowing 
9 sections. 

10 G.G.1. Entergy's Evaluation 

11 The methodology used by Entergy was based primarily on the NRC's guidance for performing a 
12 cost-benefit analysis (Le., NUREG/BR-0184, "Regulatory Analysis Technical Evaluation 
13 Handbook" (NRC 1997a). The guidance involves determining the net present value for each 
14 SAMA according to the following formula: 

15 Net Value = (APE + AOC + AOE + AOSC) - COE, where 

16 APE = present value of averted public exposure ($) 

17 

18 

AOC 

AOE 

present value of averted offsite property damage costs ($) 

present value of averted occupational exposure costs ($) 

19 AOSC = present value of averted onsite costs ($) 

20 COE = cost of enhancement ($) 

21 If the net value of a SAM A is negative, the cost of implementing the SAMA is larger than the 
22 benefit associated with the SAMA, and it is not considered cost beneficial. Entergy's derivation 
23 of each of the associated costs is summarized below. 

24 NUREG/BR-0058 has recently been revised to reflect the agency's policy on discount rates. 
25 Revision 4 of NUREG/BR-0058 states that two sets of estimates should be developed-one at 
26 3 percent and one at 7 percent (NRC 2004). Entergy performed the SAMA analysis using 
27 7 percent and provided a sensitivity analysis using the 3 percent discount rate in order to 
28 capture SAMAs that may be cost-effective using the lower discount rate, as well as the higher, 
29 baseline rate (Entergy 2007). This analysis is sufficient to satisfy NRC policy in Revision 4 of 
30 NUREG/BR-0058. 

31 Averted Public Exposure (APE) Costs 

32 The APE costs were calculated using the following formula: 

33 APE = Annual reduction in public exposure (~person-rem/year) 

34 x monetary equivalent of unit dose ($2000 per person-rem) 

35 x present value conversion factor (10.76 based on a 20-year period with 
36 a 7 percent discount rate) 
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1 As stated in NUREG/BR-0184 (NRC 1997a), the monetary value of the public health risk after 
2 discounting does not represent the expected reduction in public health risk caused by a single 
3 accident. Rather, it is the present value of a stream of potential losses extending over the 
4 remaining lifetime (in this case, the renewal period) of the facility. Thus, it reflects the expected 
5 annual loss caused by a single accident, the possibility that such an accident could occur at any 
6 time over the renewal period, and the effect of discounting these potential future losses to 
7 present value. For the purposes of initial screening, which assumes elimination of all severe 
8 accidents caused by internal events, Entergy calculated an APE of approximately $474,000 for 
9 IP2 and $527,000 for IP3 for the 20-year license renewal period. Based on Entergy's SAMA re-

10 analysis (using corrected meteorological data), these values increase to $1.88M for IP2 and 
11 $2.04M for IP3. 

12 Averted Offsite Property Damage Costs (AOC) 

13 The AOCs were calculated using the following formula: 

14 AOC = Annual CDF reduction 

15 x offsite economic costs associated with a severe accident (on a per-
16 event basis) 

17x present value conversion factor 

18 For the purposes of initial screening, which assumes all severe accidents caused by internal 
19 events are eliminated, Entergy calculated an annual offsite economic cost of about $45,000 for 
20 IP2 and $53,000 for IP3 based on the Level 3 risk analysis. This results in a discounted value 
21 of approximately $483,000 for IP2 and $568,000 for IP3 for the 20-year license renewal period. 
22 Based on Entergy's SAMA re-analysis (using corrected meteorological data), these values 
23 increase to $2.28 million for IP2 and $2.81 million for IP3. 

24 Averted Occupational Exposure (AOE) Costs 

25 The AOE costs were calculated using the following formula: 

26 AOE = Annual CDF reduction 

27 x occupational exposure per core damage event 

28 x monetary equivalent of unit dose 

29 x present value conversion factor 

30 Entergy derived the values for AOE from information provided in Section 5.7.3 of the regulatory 
31 analysis handbook (NRC 1997a). Best estimate values that provided for immediate 
32 occupational dose (3300 person-rem) and long-term occupational dose (20,000 person-rem 
33 over a 10-year cleanup period) were used. The present value of these doses was calculated 
34 using the equations provided in the handbook, in conjunction with a monetary equivalent of unit 
35 dose of $2000 per person-rem, a real discount rate of 7 percent, and a time period of 20 years 
36 to represent the license renewal period. For the purposes of initial screening, which assumes 
37 all severe accidents caused by internal events are eliminated, Entergy calculated an AOE of 
38 approximately $7,000 for IP2 and $4,000 for IP3 for the 20-year license renewal period. 
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1 Averted Onsite Costs 

2 Averted onsite costs (AOSC) include averted cleanup and decontamination costs and averted 
3 power replacement costs. Repair and refurbishment costs are considered for recoverable 
4 accidents only and not for severe accidents. Entergy derived the values for AOSC based on 
5 information provided in Section 5.7.6 of NUREG/BR-0184, the regulatory analysis handbook 
6 (NRC 1997a). 

7 Entergy divided this cost element into two parts-the onsite cleanup and decontamination cost, 
8 also commonly referred to as averted cleanup and decontamination costs (ACC), and the 
9 replacement power cost (RPC). 

10 ACCs were calculated using the following formula: 

11 ACC = Annual CDF reduction 

12 x present value of cleanup costs per core damage event 

13 x present value conversion factor 

14 The total cost of cleanup and decontamination subsequent to a severe accident is estimated in 
15 NUREG/BR-0184 to be $1.5x1 09 (undiscounted). This value was converted to present costs 
16 over a 1 O-year cleanup period and integrated over the term of the proposed license extension. 
17 For the purposes of initial screening, which assumes all severe accidents caused by internal 
18 events are eliminated, Entergy calculated an ACC of approximately $208,000 for IP2 and 
19 $133,000 for IP3 forthe 20-year license renewal period. 

20 Long-term RPCs were calculated using the following formula: 

21 RPC = Annual CDF reduction 

22 x present value of replacement power for a single event 

23 x factor to account for remaining service years for which replacement 
24 power is required 

25 x reactor power scaling factor 

26 Entergy based its calculations on the value of 1071 megawatt electric (MWe) and scaled up 
27 from the 910 MWe reference plant in NUREG/BR-0184 (NRC 1997b). Therefore, Entergy 
28 applied a power-scaling factor of 1071/910 to determine the RPCs. For the purposes of initial 
29 screening, which assumes all severe accidents caused by internal events are eliminated, 
30 Entergy calculated an RPC of approximately $166,000 for IP2 and $107,000 for IP3, and an 
31 AOSC of approximately $374,000 for IP2 and $240,000 for IP3 for the 20-year license renewal 
32 period. 

33 Using the above equations and corrected meteorological data, Entergy determined that the total 
34 present dollar-value equivalent associated with completely eliminating severe accidents caused 
35 by internal events is approximately $4.5 million at IP2 and $5.1 million at IP3. Use of a 
36 multiplier of 3.8 for IP2 and 5.5 for IP3 to account for external events increases the present 
37 dollar value to $17 million for IP2 and $28 million for IP3 and represents the present dollar value 
38 associated with completely eliminating the risk of severe accidents caused by all internal and 
39 external events at IP2 and IP3, respectively. 

40 Entergy's Results 
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1 If the implementation costs for a candidate SAMA exceeded the calculated benefit, the SAMA 
2 was considered by Entergy not to be cost beneficial. In the baseline analysis (using a 7 percent 
3 discount rate) and the sensitivity analysis (using a 3 percent discount rate) contained in the ER, 
4 Entergy identified 10 potentially cost-beneficial SAMAs (five for IP2 and five for IP3). Based on 
5 consideration of analysis uncertainties, Entergy identified two additional potentially cost-
6 beneficial SAMAs for IP2 in the ER (lP2 SAMAs 44 and 56). 

7 In response to an NRC staff request, Entergy provided the results of a revised uncertainty 
8 analysis in which the impact of lost tourism and business was accounted for in the baseline 
9 analysis (rather than as a separate sensitivity case). The revised uncertainty analysis resulted 

10 in the identification of two additional potentially cost-beneficial SAMAs for IP2 (lP2 SAMAs 9 
11 and 53) and one additional potentially cost-beneficial SAMA for IP3 (lP3 SAM A 53), as reported 
12 in the DSEIS. 

13 Based on the SAMA re-analysis (using corrected meteorological data), Entergy identified three 
14 additional potentially cost-beneficial SAM As for I P2 (lP2 SAMAs 21,22, and 62) and three 
15 additional potentially cost-beneficial SAM As for IP3 (IP3 SAMAs 7,18, and 19). 

16 In sum, the potentially cost-beneficial SAMAs for IP2 are the following: 

17 • SAMA 9 - Create a reactor cavity flooding system to reduce the impact of core-concrete 
18 interaction from molten core debris following core damage and vessel failure. 

19 • SAMA 21 -Install additional pressure or leak monitoring instrumentation to reduce the 
20 frequency of interfacing system loss of coolant accidents. 

21 • SAMA 22 - Add redundant and diverse limit switches to each containment isolation 
22 valve. This modification would reduce the frequency of an interfacing system loss of 
23 coolant accident. 

24 • SAMA 28 - Provide a portable diesel-driven battery charger to improve dc power 
25 reliability. A safety-related disconnect would be used to charge a selected battery. This 
26 modification would enhance the long-term operation of the turbine-driven AFW pump on 
27 battery depletion. 

28 • SAMA 44 - Use fire water as a backup for steam generator inventory to increase the 
29 availability of the steam generator water supply to ensure adequate inventory for the 
30 operation of the turbine-driven AFW pump during SBO events. 

31 • SAM A 53 - Keep both pressurizer PORV block valves open. This modification would 
32 reduce the CDF contribution from loss of secondary heat sink by improving the 
33 availability of feed and bleed. 

34 • SAMA 54 - Install a flood alarm in the 480-V ac switchgear room to mitigate the 
35 occurrence of internal floods inside the 480-V ac switchgear room. 

36 • SAMA 56 - Keep RHR heat exchanger discharge valves, motor-operated valves 746 
37 and 747, normally open. This procedure change would reduce the CDF contribution from 
38 transients and LOCAs. 

39 • SAMA 60 - Provide added protection against flood propagation from stairwell 4 into the 
40 480-V ac switchgear room to reduce the CDF contribution from flood sources within 
41 stairwell 4 adjacent to the 480-V ac switchgear room. 
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1 • SAMA 61 - Provide added protection against flood propagation from the deluge room 
2 into the 480-V ac switchgear room to reduce the CDF contribution from flood sources 
3 within the deluge room adjacent to the 480-V ac switchgear room. 

4 • SAMA 62 - Provide a hard-wired connection to a safety injection (SI) pump from the 
5 alternate safe shutdown system (ASSS) power supply. This modification would reduce 
6 the CDF from events that involve loss of power from the 480V vital buses. 

7 • SAMA 65 - Upgrade the alternate safe shutdown system (ASSS) to allow timely 
8 restoration of RCP-seal injection and cooling from events that cause a loss of power 
9 from the 480-V ac vital buses. 

10 The potentially cost-beneficial SAMAs for IP3 are the following: 

11 • SAMA 7 - Create a reactor cavity flooding system. This modification would enhance 
12 core debris cooling and reduce the frequency of containment failure due to core-
13 concrete interaction. 

14 • SAMA 18 - Route the discharge from the main steam safety valves through a structure 
15 where a water spray would condense the steam and remove fission products. 

16 • SAMA 19 - Install additional pressure or leak monitoring instrumentation to reduce the 
17 frequency of interfacing system loss of coolant accidents. 

18 • SAMA 52 - Institute a procedure for opening the city water supply valve for alternative 
19 AFW system pump suction to enhance the availability of the AFW system. 

20 • SAMA 53 - Install an excess flow valve to reduce the risk associated with hydrogen 
21 explosions inside the turbine building or PAB. 

22 • SAMA 55 - Provide the capability of powering one safety injection pump or RH R pump 
23 using the Appendix R diesel (MCC 312A) to enhance RCS injection capability during 
24 events that cause a loss of power from the 480-V ac vital buses. 

25 • SAMA 61 - Upgrade the ASSS to allow timely restoration of RCP-seal injection and 
26 cooling from events that cause a loss of power from the 480-V ac vital buses. 

27 • SAMA 62 - Install a flood alarm in the 480-V ac switchgear room to mitigate the 
28 occurrence of internal floods inside the 480-V ac switchgear room. 

29 In response to an NRC staff inquiry regarding estimated benefits for certain SAMAs and lower 
30 cost alternatives, one additional potentially cost-beneficial SAMA was identified (regarding a 
31 dedicated main stream safety valve gagging device for SGTR events in both units) (Entergy 
32 2008b), and one SAMA that was previously identified as potentially cost beneficial was found no 
33 longer cost beneficial based on correction of an error in the ER (lP3 SAMA 30) (Entergy 2008a, 
34 Entergy 2009). The potentially cost-beneficial SAMAs and Entergy's plans for further evaluation 
35 of these SAMAs are discussed in more detail in Section G.6.2. 

36 G.1.2 Review of Entergy's Cost-Benefit Evaluation 

37 The cost-benefit analysis performed by Entergy was based primarily on NUREG/BR-0184 (NRC 
38 1997a) and was implemented consistent with that guidance. 
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1 SAMAs identified primarily on the basis of the internal events analysis could provide benefits in 
2 certain external events, in addition to their benefits in internal events. To account for the 
3 additional benefits in external events, Entergy multiplied the internal event benefits for each 
4 internal event SAMA by an amount equal to the ratio of the sum of the internal and external 
5 event CDF to the internal event CDF. This ratio is approximately 3.8 for IP2 and 5.5 for IP3. 
6 Potential benefits in external events were estimated in this manner, since the external-event 
7 models are generally less detailed than the internal-event models and do not lend themselves to 
8 quantifying the benefits of the specific plant changes associated with internal-event SAMAs. 
9 For example, the benefits of a procedural change associated with an important internal event 

10 sequence cannot be readily assessed using the seismic-risk model if that operator action or 
11 system is not represented in the seismic-risk model. The use of a multiplier on the benefits 
12 obtained from the internal events PSA to incorporate the impact of external events implicitly 
13 assumes that each SAMA would offer the same percentage reduction in external-event CDF 
14 and population dose as it offers in internal events. While this provides only a rough 
15 approximation of the potential benefits, such an adjustment was considered appropriate, given 
16 the large risk contribution from external events relative to internal events and the lack of 
17 information on which to base a more precise risk reduction estimate for external events. In view 
18 of the remaining conservatism in the external events CDF, and the licensee's further evaluation 
19 of the impacts of the use of a multiplier on the SAMA screening (as part of the uncertainty 
20 assessment discussed below), the NRC staff agrees that the use of these multipliers for 
21 external events is reasonable. 

22 For SAMA candidates that only address a specific external event and have no bearing on 
23 internal-event risk, Entergy derived the benefit directly from the external-event risk model and 
24 then increased the benefit by the multipliers identified earlier. The NRC staff notes that the use 
25 of multipliers for these SAMAs (conceptually, to account for additional benefits in internal 
26 events) is unnecessary, since these SAMAs have no bearing on internal events. However, use 
27 of the multipliers adds conservatism to the benefit estimate for these SAMA candidates. 

28 Entergy considered the impact that possible increases in benefits from analysis uncertainties 
29 would have on the results of the SAMA assessment. In the ER, Entergy presents the results of 
30 an uncertainty analysis of the internal-event CDF for IP2 and IP3, which indicates that the 95th 
31 percentile value is a factor of 2.1 times the mean CDF for IP2 and 1.4 times the mean CDF for 
32 IP3. Entergy assessed the impact on the SAMA screening if the estimated benefits for each 
33 SAMA were further increased by these uncertainty factors. For purposes of this assessment, 
34 Entergy applied a multiplier of 8 to the internal-event benefits for each unit to account for both 
35 internal and external events, with analysis uncertainty. The mlJltiplier of 8 slightly exceeds the 
36 product of the external-event multiplier and the uncertainty factor for each unit (i.e., 
37 3.80x2.1 0= 7.98 for IP2, and 5.53x1.40= 7.73 for IP3) and adds a small amount of additional 
38 conservatism. Although not cost beneficial in the baseline analysis, Entergy included any 
39 additional SAMAs identified as potentially cost beneficial in the uncertainty analysis within the 
40 set of potentially cost-beneficial SAMAs that it intends to examine further for implementation. 

41 Entergy also provided the results of additional sensitivity analyses in the ER, including use of a 
42 3 percent discount rate, use of a longer plant life, and the consideration of economic losses by 
43 tourism and business (which were not included in the baseline analysis). These analyses did 
44 not identify any additional potentially cost-beneficial SAMAs beyond those already identified 
45 through the uncertainty analysis. 
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1 The NRC staff questioned the rationale for treating the loss of tourism and business in a 
2 sensitivity case rather than in the baseline analysis (NRC 2007). Incorporation of tourism and 
3 business losses within the baseline analysis could result in identification of additional cost-
4 beneficial SAM As, particularly when the baseline benefits are multiplied to account for 
5 uncertainties. In response, Entergy explained that the impact of lost tourism and business was 
6 not modeled in the baseline analysis because the level of tourism and business activity can be 
7 reestablished in time. Nevertheless, Entergy provided the results of an additional uncertainty 
8 case showing the impact of lost tourism and business combined with analysis uncertainty. This 
9 uncertainty case resulted in the identification of two additional potentially cost-beneficial SAMAs 

10 for IP2 (lP2 SAMAs 9 and 53) and one additional potentially cost-beneficial SAM A for IP3 (lP3 
11 SAMA 53). Given that it may take years to reestablish the level of tourism and business activity 
12 following a severe accident. the NRC staff has conservatively adopted the case incorporating 
13 lost tourism and business as its base case and has reflected the results of that case in 
14 Table G-6. 

15 In responding to an NRC RAI, Entergy identified and corrected an error in the benefit analysis 
16 for IP3 SAMA 30 (provide a portable battery charger for monitoring instrumentation necessary to 
17 allow manual operation of the turbine-driven AFW pump), which results in this SAMA no longer 
18 being potentially cost beneficial. As indicated in ER Section E.4.3, the benefit of this SAMA was 
19 estimated based on the assumption that the SAMA would increase the time available to recover 
20 offsite power before local operation of AFW is required from 2 hours to 24 hours, and would also 
21 reduce internal switchgear room floods by 5 percent (which bounds the benefit of using a 
22 portable diesel-driven battery charger in switchgear flood events). According to Entergy, the 
23 original analysis inadvertently reduced the contribution from internal switchgear room floods by 
24 more than 5 percent (Entergy 2008a). Entergy's reevaluation of the benefits for this SAMA, 
25 consistent with the intended bounding case, resulted in a reduction in the baseline benefit to 
26 about $146,000, including the impacts of lost tourism and business and analysis uncertainties 
27 (Entergy 2008a), and $309,000 using the same assumptions and corrected site meteorological 
28 data (Entergy 2009). The revised benefit estimate using corrected site meteorology is reflected 
29 in Table G-6. The NRC staff notes that the benefit associated with several other SAM A 
30 candidates that could increase the time available to recover offsite power before local operation 
31 of AFW is required from 2 hours to 24 hours (e.g., IP3 SAMA 24 (provide additional dc battery 
32 capacity) was estimated at about $51,000, including the impacts of lost tourism and business 
33 and analysis uncertainties. Therefore, a revised benefit estimate of $146,000 (before correcting 
34 site meteorological data) for IP3 SAMA 30, which also includes the additional benefit from 
35 reducing the contribution of internal switchgear room floods by 5 percent, appears reasonable. 
36 In the ER. Entergy indicated that the implementation cost associated with IP3 SAMA 30 (i.e., 
37 $494,000) was specifically estimated for IP3. The proposed plant modification involves 
38 purchasing, installing, and maintaining a diesel-driven generator to charge the 125-V dc 
39 batteries. Safety-related quick-disconnects would be used to charge the selected battery. The 
40 diesel generator would be installed in a weather enclosure outside the turbine or control 
41 building, requiring fire barrier penetration sealing. Calculation of cable size, as well as 
42 procedure development and training, would be required (Entergy 2007). In view of the scope of 
43 these modifications and the fact that the modifications involve a safety-related dc system, the 
44 estimated costs appear reasonable. As part of Entergy's SAMA re-analysis (using corrected 
45 meteorological data) Entergy provided an updated site-specific cost estimate of $938,000 for 
46 SAMA 30 based on more comprehensive and precise cost estimating techniques (Entergy 
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1 2009). However, the NRC staff notes that SAMA 30 would not be cost-beneficial regardless of 
2 which cost estimate is used. Accordingly, the NRC staff agrees that this SAM A would not be 
3 cost beneficial for IP3. 

4 The NRC-sponsored severe accident analyses performed subsequent to the time of the IPE 
5 suggest that the probability of a TI-SGTR, given a core-damage event with high primary-side 
6 pressure and a depressurized, dry secondary side, may be higher than the value used in the 
7 IP2 and IP3 PSAs. In response to an NRC request, Entergy provided the results of a sensitivity 
8 study in which it increased the conditional TI-SGTR probability from 0.01 (used in the baseline 
9 analysis) to 0.25, which is comparable to the values reported in NUREG-1570 (NRC 1998). 

10 Entergy identified the candidate SAM As potentially affected by the TI-SGTR assumption and 
11 reassessed the benefits for these SAMAs, subject to the increased conditional failure probability 
12 and the impact of analysis uncertainties. Entergy identified no additional cost-beneficial SAMAs 
13 as a result of this reassessment. Entergy also noted that the IP2 and IP3 steam generators 
14 have only 0.19 percent and 0.12 percent of the tubes plugged for IP2 and IP3, respectively, and 
15 would be classified as "pristine," in accordance with the Westinghouse criteria for categorizing 
16 steam generator tube integrity. With no observed corrosion, Entergy concludes-and the NRC 
17 staff concurs-that this sensitivity study is conservative relative to the application of the 
18 NUREG-1570 results for pristine generators (Entergy 2008b). 

19 As part of Entergy's SAMA re-analysis, Entergy revisited this sensitivity study using corrected 
20 site meteorological data. Due to the higher offsite consequences in the re-analysis, additional 
21 SAMAs were identified as potentially impacted by the TI-SGTR assumption (relative to the 
22 original study) and were re-evaluated. Based on the re-evaluation, one additional SAM A was 
23 found to be potentially cost-beneficial for IP3 {lP3 SAMA 18) (Entergy 2009). ' 

24 The NRC staff noted that for certain SAMAs considered in the ER, there may be alternatives 
25 that could achieve much of the risk reduction at a lower cost. The NRC staff asked the licensee 
26 to evaluate several lower cost alternatives to the SAMAs considered in the ER, including 
27 SAMAs that had been found to be potentially cost beneficial at other PWR plants. These 
28 alternatives were (1) implementation of improved instrumentation and/or procedures to aid in 
29 the mitigation of a SGTR, (2) implementation of a procedure for recovery of steam dump to 
30 condenser from the unaffected steam generator to aid the mitigation of a SGTR, 
31 (3) implementation of a procedure for recovery of the main feedwater/condensate after safety 
32 injection actuation to aid in the mitigation of a SGTR, (4) reactivation of the IP3 postaccident 
33 containment venting system, and (5) purchase or manufacture of a "gagging device" that could 
34 be used to close a stuck-open steam generator safety valve on a faulted steam generator 
35 before core damage occurs (NRC 2007a, NRC 2007b). Entergy provided a further evaluation of 
36 these alternatives, as summarized below. 

37 • Improve SGTR instrumentation and/or valve procedures. Operator actions to cool and 
38 depressurize the RCS to cold shutdown conditions following a SGTR before depleting 
39 RWST inventory are already contained in EOPs. EOPs also direct plant personnel to 
40 initiate RWST makeup, given a low RWST level without a corresponding increase in the 
41 containment recirculation sump water level, or if the ruptured steam generator narrow-
42 range level indication is high. 
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1 • Institute a procedure for recovery of steam dump to condenser. Procedures for recovery 
2 of steam dump to condenser from the unaffected steam generator are currently available 
3 at both units. 

4 • Recover main feedwater/condensate. For IP2, the operators are currently directed to 
5 attempt to establish a secondary heat sink with AFW, main feedwater, or condensate, 
6 should the AFW system initially not function or subsequently fail during implementation 
7 of the EDPs. For IP3, procedural guidance currently exists for re-establishing 
8 condensate flow, but there is no guidance to use main feedwater following a loss of the 
9 secondary heat sink. Thus, the development of guidance on aligning main feedwater for 

10 secondary heat removal was evaluated as a potential SAMA for IP3. 

11 • Reactivate the IP3 containment venting system. IP3 has three alternate methods of 
12 containment depressurization and combustible gas control. These methods are 
13 backflow to the steam ejector line, containment pressure relief line, and the containment 
14 purge system. All of the venting functions require similar operator actions. Given these 
15 various alternatives, failure to vent would be dominated by human error and would not 
16 be substantially reduced by providing an additional means of venting. 

17 With regard to the steam generator safety gagging device, which was found to be potentially 
18 cost beneficial at another pressurized-water reactor seeking license renewal, Entergy provided 
19 a separate assessment of the benefits and implementation costs. Entergy estimated the benefit 
20 associated with successfully gagging a stuck-open main steam safety valve following an SGTR 
21 by assuming all early steam generator isolation failures and all TI-SGTRs would be eliminated. 
22 The total benefits were estimated to be about $2.9 million for IP2 and $4.4 million for IP3 
23 (Entergy 2008b). Based on Entergy's SAMA re-analysis (using corrected meteorological data), 
24 these values would increase to about $13 million for IP2 and $19 million for IP3 (Entergy 2009). 
25 The implementation cost, including purchasing and storing a dedicated gagging devise, revising 
26 procedures, and providing training, was estimated to be about $50,000 for each unit. As such, 
27 the results indicate that this SAMA is potentially cost beneficial for both units. Entergy indicates 
28 that this additional SAMA has been submitted for an engineering project cost-benefit analysis 
29 for a more detailed examination of its viability and implementation cost (Entergy 2008b). The 
30 NRC staff concurs with Entergy's findings regarding these alternative SAMAs because the NRC 
31 staff finds the additional information provided by Entergy for the aforementioned alternative 
32 SAMAs to be technically sound. 

33 The NRC staff notes that all of the 12 potentially cost-beneficial SAMAs for IP2 (lP2 SAMAs 9, 
34 21, 22, 28, 44, 53, 54, 56, 60, 61, 62 and 65) and eight potentially cost-beneficial SAMAs for 
35 IP3 (lP3 SAMAs 7,18,19,52,53,55,61, and 62), identified in either Entergy's baseline 
36 analysis or supplemental analyses provided in response to the NRC requests, as well as the 
37 additional SAMA regarding a dedicated gagging device for SGTR events (applicable to both 
38 units), are included within the set of SAMAs that Entergy will consider further for 
39 implementation. The NRC staff concludes that, with the exception of the potentially cost-
40 beneficial SAM As discussed above, the costs of the other SAMAs would be higher than the 
41 associated benefits (i.e., no additional SAMAs appear to be cost-beneficial). 

42 G.7 Conclusions 
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1 Entergy compiled a list of 231 candidate SAMAs for IP2 and 237 SAM As for IP3, based on a 
2 review of the most significant basic events from the current plant-specific PSA, insights from the 
3 plant-specific IPE and IPEEE, and a review of other industry documentation. An initial 
4 screening removed SAMA candidates that (1) were not applicable at IP2 and IP3, (2) were 
5 already implemented or their intent had been met, or (3) were similar in nature and could be 
6 combined with another SAM A candidate. Based on this screening, 163 IP2 and 175 IP3 
7 SAMAs were eliminated, leaving 68 IP2 and 62 IP3 candidate SAMAs for evaluation. 

8 For the remaining SAMA candidates, more detailed evaluation was performed as shown in 
9 Table G-6. The cost-benefit analyses in the ER showed that five IP2 and five IP3 SAMA 

10 candidates were potentially cost beneficial in either the baseline analysis or sensitivity analysis 
11 using a 3 percent discount rate. Entergy performed additional analyses to evaluate the impact 
12 of parameter choices and uncertainties on the results of the SAM A assessment. As a result, 
13 four additionallP2 SAMAs and one additionallP3 SAMA were identified as potentially cost 
14 beneficial. In addition, a SAMA regarding a dedicated gagging device for SGTR events was 
15 identified as potentially cost beneficial for both units. Correction of an error in the benefit 
16 analysis for IP2 SAMA 30 resulted in it no longer being considered cost beneficial. Subsequent 
17 to issuance of the DSEIS, in response to NRC Staff questions, Entergy identified an error in the 
18 Indian Point site meteorology file used to calculate offsite consequences of severe accidents, 
19 and submitted a SAMA re-analysis based on corrected meteorological data (Entergy 2009). 
20 The SAM A re-analysis resulted in identification of three additional potentially cost beneficial 
21 SAMAs for IP2 (IP2 SAMAs 21,22, and 62) and three potentially cost beneficial SAMAs for IP3 
22 (IP3 SAMAs 7,18, and 19). Entergy has indicated that all 12 potentially cost-beneficial SAMAs 
23 for IP2 (lP2 SAMAs 9, 21, 22, 28, 44, 53, 54,56, 60, 61, 62, and 65) and eight potentially cost-
24 beneficial SAMAs for IP3 (lP3 SAMAs 7,18,19,52,53,55,61, and 62), as well as the 
25 additional SAMA regarding a dedicated gagging device for SGTR events, will be considered 
26 further for implementation at IP2 and IP3. 

27 The NRC staff reviewed the Entergy analysis and concludes that the methods used and the 
28 implementation of those methods were sound. The treatment of SAMA benefits and costs 
29 support the general conclusion that the SAMA evaluations performed by Entergy are reasonable 
30 and sufficient for the license renewal submittal. Although the treatment of SAMAs for external 
31 events was somewhat limited, the likelihood of there being cost-beneficial enhancements in this 
32 area was minimized by improvements that have been realized as a result of the IPEEE process 
33 and inclusion of a multiplier to account for external events. 

34 The NRC staff concurs with Entergy's identification of areas in which risk can be further reduced 
35 in a cost-beneficial manner through the implementation of the identified, potentially cost-
36 beneficial SAMAs. Given the potential for cost-beneficial risk reduction, the NRC staff agrees 
37 that further evaluation of these SAMAs by Entergy is warranted. However, these SAMAs do not 
38 relate to adequately managing the effects of aging during the period of extended operation. 
39 Therefore, they need not be implemented as part of license renewal pursuant to Title 10 of the 
40 Code of Federal Regulations, Part 54, "Requirements for Renewal of Operating Licenses for 
41 Nuclear Power Plants" (10 CFR Part 54). 
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32 IP2 and IP3 Nuclear Generating Unit Nos. 2 and 3 (TAC Nos. MD5411 and MD5412), April 9, 
33 2008. ADAMS Accession No. ML080880104. 
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ATTACHMENT 2 

To 

NRC STAFF'S (1) CROSS-MOTION FOR SUMMARY DISPOSITION, 
AND (2) RESPONSE TO NEW YORK STATE'S MOTION FOR 

SUMMARY DISPOSITION, OF CONTENTION NYS-35/36 
(SEVERE ACCIDENT MITIGATION ALTERNATIVES) 

Supplements to "Generic Environmental Impact Statement for 
License Renewal of Nuclear Plants," NUREG-1437, in Which 

the NRC Staff Determined Not to Require the Implementation of 
Potentially Cost-Beneficial SAMAs as a Condition for License Renewal, 

Where the SAMAs Did Not Pertain to Managing the Effects of Aging 

February 7,2011 



1. NUREG-1437, Supplement 1 Calvert Cliffs FSEIS October 1999 

2. NUREG-1437, Supplement 3 Arkansas (ANO) 1 FSEIS April 2001 
3. NUREG-1437, Supplement 8 McGuire 1 and 2 FSEIS December 2002 

4. NUREG-1437, Supplement 9 Catawba 1 and 2 FSEIS December 2002 

5. NUREG-1437, Supplement 12 Fort Calhoun 1 FSEIS August 2003 

6. NUREG-1437, Supplement 13 H.B. Robinson 2 FSEIS December 2003 

7. NUREG-1437, Supplement 14 R.E. Ginna FSEIS JanuarY 2004 

8. NUREG-1437, Supplement 16 Quad Cities 1 and 2 FSEIS June 2004 
9. NUREG-1437, Supplement 17 Dresden 2 and 3 FSEIS June 2004 
10. NUREG-1437, Supplement 18 J.M. Farley 1 and 2 FSEIS March 2005 
11 .. NUREG-1437, Supplement 19 Arkansas (ANO) 2 FSEIS April 2005 
12. NUREG-1437, Supplement 20 D.C. Cook 1 and 2 FSEIS May 2005 
13. NUREG-1437, Supplement 22 Millstone 2 and 3 FSEIS July 2005 
14. NUREG-1437, Supplement 23 Point Beach 1 and 2 FSEIS August 2005 
15. NUREG-1437, Supplement 24 Nine Mile Point 1 & 2 FSEIS May 2006 
16. NUREG-1437, Supplement 25 Brunswick 1 and 2 FSEIS April 2006 
17. NUREG-1437, Supplement 26 Monticello FSEIS October 2006 
18. NUREG-1437, Supplement 27 Palisades FSEIS October 2006 
19. NUREG-1437, Supplement 28 Oyster Creek FSEIS January 2007 

20. NUREG-1437, Supplement 29 Pilgrim FSEIS July 2007 
21. NUREG-1437, Supplement 30 Vermont Yankee FSEIS August 2007 
22. NUREG-1437, Supplement 31 J.A. FitzPatrick FSEIS January 2008 
23. NUREG-1437, Supplement 32 Wolf Creek FSEIS May 2008 
24. NUREG-1437, Supplement 33 Shearon Harris 1 FSEIS August 2008 
25. NUREG-1437, Supplement 34 Vogtle 1 and 2 FSEIS December 2008 
26. NUREG-1437, Supplement 35 Susquehanna 1 & 2 FSEIS March 2009 
27. NUREG-1437, Supplement 36 Beaver Valley 1 & 2 FSEIS May 2009 
28. NUREG-1437, Supplement 37 Three Mile Island 1 FSEIS June 2009 
29. NUREG-1437, Supplement 38 Indian Point 2 and 3 FSEIS December 2010 
30. NUREG-1437, Supplement 39 Prairie Island 1 and 2 Draft SEIS October 2009 
31. NUREG-1437, Supplement 40 Kewaunee FSEIS August 2010 
32. NUREG-1437, Supplement 41 Cooper FSEIS July 2010 
33. NUREG-1437, Supplement 42 Duane Arnold FSEIS October 2010 

34. NUREG-1437, Supplement 43 Palo Verde [1, 2 & 3] FSEIS January 2011 

35. NUREG-1437, Supplement 45 Hope Creek 1 and 2 Draft SEIS October 2010 

No potentially cost-beneficial SAMAs were identified in NUREG-1437, Supplement 2 (Oconee), 
Supplement 4 (Hatch), Supplement 5 (Turkey Point), Supplement 6 (Surry), Supplement 7 
(North Anna), Supplement 10 (Peach Bottom), Supplement 11 (St. Lucie), Supplement 15 (Sum 
Supplement mer), or Supplement 21 (Browns Ferry). Supplement 44 has not yet been issued. 
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Postulated Accidents 

The SAMA has a positive net value under bounding risk reduction assumptions when AOSCs are 
included. However, the level of risk reduction assumed in the bounding case does not appear to be 
achievable, given that all AFW hardware and human-actiorrrelated failures would not realistically be 
eliminated through this change. In this regard, BGE's best estimate of risk reduction appears more 
representative of the level of risk reduction that might be achieved. Under best-estimate risk reduction 
assumptions, the SAMA has a negative net value, even when AOSCs are included. 

5.2.7 Conclusions 

BGE completed a comprehensive effort to identify and evaluate potential cost-beneficial plant 
enhancements to reduce the risk associated with severe accidents at CCNPP. As a result of this 
assessment, BGE identified and committed to pursue one enhancement In accordance with the CCNPP 
modification process. this Involves the installation of a watertight door between the service water pump 
room and the adjacent fan room to reduce the likelihood of core damage from Intemal flooding events. 
BGE also committed to further evaluate the adequacy of CCNPP procedures regarding response to 
intemal floods following resolution of the hardware flooding enhancement. BGE concluded that no 
additional mitigation altematives are cost-beneficial and warrant Implementation at CCNPP. 

Based on the staffs review of SAMAs for CCNPP, several SAMAs appear to be cost-beneficial when 
evaluated using the guidance in NUREGIBR"()184 (NRC 1997b). Three SAMAs (36,488, and 74) have 
a positive net value under both bounding and best-estimate risk reduction assumptions when AOSCs 
are included. The most rlsk-sJgnificant enhancement, SAMA 48a, has a CDF reduction of 
approximately 30 percent under bounding assumptions, and 10 percent under best-estimate 
assumptions. All remaining SAMAs have either a very small negative net value, or offer minimal risk 
reduction (i.e., a reduction of only a few percent) under best estimate risk reduction assumptions. 

Although a limited number of SAMAs (four) appear to be cost beneficial and to offer a level of risk 
reduction, those SAMAs do not relate to adequately managing the effects of aging during the period of 
extended operation. Therefore, they need not be implemented as part of license renewal pursuant to 
10 CFR Part 54. 

5.3 References 

10 CFR 50.59, ·Changes. tests, and experiments: 

10 CFR Part 51, -Environmental Protection Regulations for Domestic Ucensing and Related Regulatory 
Functions: 

10 CFR 51.53. ·Postconstruction environmental reports.-

NUREG-1437, Supplement 1 5-29 October 1999 



Generic Environmental 
Impact Statement for 
License Renewal of 
Nuclear Plants 

Supplement 3 

Regarding the 
Arkansas Nuclear One, Unit 1 

Final Report 

Manuscript Completed: March 2001 
Date Published: April 2001 

Division of Regulatory Improvement Programs 
Office of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

NUREG-1437 
Supplement 3 
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Including replacement power costs, Entergy estimated the benefit of this SAMA to be in the 
range of $51,000 to $n,OOO without doubling for external events. Entergy did not provide a 
formal cost estimate for this SAMA, but indicated that the cost would be less than twice the 
benefit. If the costs associated with this training are comparable to implementing a procedure 
change (estimated by Entergy to be $30,000 or more), then this action would have a positive 
net value. 

Although not age-related, Entergy further evaluated this SAMA from a training perspective and 
concluded that this operator action was already adequately addressed in the operations training 
cycle (Entergy 2001). Specifically, the task of shifting the ECCS suction to the reactor building 
sump is already included in ANO's operator training program. The task is covered in the 
Reactor Operator Program in the simulator malfunction guide for LOCAs, and is intrinsic in the 
performance of the Emergency Operating Procedure for an ESAS actuation as part of the 
requalification process. There is also a Job Performance Measure for specifically evaluating 
the performance of shifting the ECCS suction to the sump, to evaluate the trainee's 
performance of the task. Although this task is not drilled routinely due to time constraints, ANO 
does perform training on the task as part of the coverage of different portions of the Emergency 
Operating Procedures as necessary. 

Based on the updated cost-benefit and sensitivity analyses, the staff finds the cost-benefit 
comparison methods sound and the results reasonable. 

5.2.7 Conclusions 

Entergy completed an extensive effort to identify and evaluate potential cost-beneficial plant 
enhancements to reduce the risk associated with severe accidents at ANO-1. A list of 
candidate SAMAs was compiled from a review of the ANO-1 IPE submittal, the updated PSA, 
and the IPEEE for plant-specific enhancements, reviews of SAMA analyses submitted in 
support of original licensing and license renewal activities for other operating nuclear power 
plants and advanced light water reactor-plants, and reviews of other NRC and industry 
documentation discussing potential plant improvements. The staff concluded that the SAMA 
candidate identification efforts were reasonable and that the list of candidate SAMAs was 
sufficient. 

After screening out SAMA candidates that were not applicable to ANO-1 or had already been 
implemented, Entergy performed a second screening based on the potential costs and benefits. 
The risk-reduction benefits were determined using the ANO-1 PSA (an updated version of the 
ANO-1 IPE) supplemented with a MACCS2 analysis to determine the offsite consequences and 
economic impacts. The ANO-1 PSA does not include an analysis of the risk associated with 
external initiating events. To compensate for this situation, Entergy bounded the potential 
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benefits by doubling the results from the ANO-1 PSA. While unorthodox, the NRC staff 
concluded that this method was sufficient for the purposes of SAMA evaluation. 

The original risk-reduction benefit analysis followed the guidance of NUREG/BR-01 B4 (NRC 
1997c), except that Entergy did not include replacement power costs as part of the averted 
onsite costs. In this analysis, Entergy concluded that only one SAMA was marginally cost
beneficial. Replacement power costs can have a significant influence on the cost-benefit 
am;lIysis. 

At the request of the staff, Entergy provided a revised assessment of the appropriate SAMAs 
with replacement power costs included. As a result of this reassessment, the "marginally" cost
beneficial SAMA .129 became more cost-beneficial. All other SAMA candidates retained 
negative net values. SAMA 129 involves improvements in training and awareness associated 
with operator actions required to swapover from the injection phase to low-pressure recircula
tion during a large LOCA. This SAMA does not relate to adequately managing the effects of 
aging during the period of extended operation and based' on further information provided by 
Entergy, appears to be adequately addressed within the current operations training cycle. 
Therefore, no further action is necessary as part of license renewal pursuant to 10 CFR 
Part 54. 

5.3 References 

10 CFR Part 51, Subpart A, Appendix B, Table B-1, "Summary of Findings on NEPA Issues for 
License Renewal of Nuclear Power Plants." 

10 CFR 51.53(c), "Operating license renewal stage." 

10 CFR Part 54, "Requirements for renewal of operating licenses for nuclear power plants." 

Arkansas Power and Light (APL). 1981. ANO Emergency Plan. Russellville, Arkansas. 

Entergy Operations, lnc. 1993. Letter from James J. Fisicaro (Entergy) to U.S. Nuclear 
Regulatory Commission, Subject: Arkansas Nuclear One - Unit 1, Docket No. 50-313, License 
No. DPR-51, Individual Plant Examination for Severe Accident Vulnerabilities, Generic Letter 
88-20 (TAC No. M74376), April 29, 1993. 

Entergy Operations, Inc. 1996. Letter from Dwight C. Mims (Entergy) to U.S. Nuclear 
Regulatory Commission, Subject: Individual Plant Examination of External Events (IPEEE) and 
Unresolved Safety Issue A·46 Summary Reports for Arkansas Nuclear One, Unit 1 (ANO-1), 
May 31, 1996. 
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back-up power to the air-return fans is not needed. This further supports the position 
that the benefits are large and that a hydrogen-related SAMA may be' cost-beneficial. 

• The effect of implementing the SAMA in the near term rather than delaying 
implementation until the 'start of the license renewal period (i.e., use of a 40-year rather 
than a 2o-year, period in the value impact analyses) is bounded by the sensitivity study 
that assumed a 3-percent discount rate • 

• _ The Revision 3 PRA results would reduce the averted risk benefits by about half. While 
'this is a substantial reCluction, It does not eliminate'the generic concern that the benefits 
of additional hydrogen control are large.' , ' " " : 

The NRC has recognized that ice condenser containments like McGuire's are vulnerable to ' 
hydrogen burns In the absence of power to the hydrogen ignitor system. This issue is 
sufficientlY important for all PWRs with Ice condenser containments that NRC has made the 
issue a Generic Safety Issue (GSI), GSI-189;;: Susceptibility of Ice Condenser and Mark III 
Containments to Early Failure from Hydrogen Combustion During a Severe Accident (NRC 
2002b). As part of the resolution of GSI-189, NRC Is evaluating potential improvements to , 
hydrogen control provisions In Ice condenser plants to reduce their vulnerability to hydrogen
related containment failures In SBO. This wlll.includ~ an assessment of the costs and benefits 
of supplying igniters from alternate power sources, such as a back-up generator, as well as . 
containment analyses to establish whether air-return fans also need an ac-Independent power 
source, as part of this modification. The need for plant design and procedural changes will be 
resolved as part'of GS'I-189 and addressed for McGuire and other ice condenser plants as a ' 
current operating license issue. . '.: ", ,-

, 

5.2.7 Coriclusions 
'1 ~ - t , 

Duke completed a comprehensive effort to identify and evaluate potential cost-beneficial plant 
enhancements to reduce the risk associated with severe accidents at McGuire. As a result' of 
this assessment, Duke concluded that no additional mitigation alternatives are cost-beneficial 
and war:ran~ fmple~e~tation at McGuire. .-: __ , , 

"0 " - ~ • ~... ~ 4 -:. _0 l..., t .. ! . r ,.- • , 

Based on its review of SAMAs for McGuire, the staff concurs that none of the candidate SAMAs 
are cost-beneficial with the possible exception of one SAMA related to hydrogen control in SBO 
events. )Thls conclusion Is consistent with the low level of risk indicated in the McGuire PRA -

• • • ..,' . , .. •• I.. .. _1 • • \ ~ ~ ,. I • ... 

and the fact that Duke has already implemented numerous plant Improvements Identified from 
previous plant-specific risk studies. Dukeis position is that SAMAs that' provide hydrogen . . 
control In S80 events are not cost-effective because back-up power would also need to be ' 
supplied to the air-return fans from ac-independent power ,sources, in order to ensure mixing of 
the conta'inment atmosphere'; the cost of powe'ring 'both 'the igniters and the air-return ,fans, --

.. • \.,. •• ../1" ..... ,. I , •• j ., 

would exceed the expected benefit. However, based on available technical information, it is not 
clear that operation of an air-return fan is necessary to provide effective -hydrogen control. If 
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only the igniters need to be powered during SBO, a less-expensive option of powering a subset 
of igniters from a back-up generator, addressed by Duke in responses to RAls (Duke 2002a; 
NRC 2002a), is wit~in the range of averted risk benefits and would warrant further 
consideration. Even if air.return fans are judged to be necessary to ensure effective hydrogen 
control in SSCs, the results of sensitivity studies suggest that this combined SAMA might also 
be cost-beneficial. 

The staff concludes that one of the SAMAs related to hydrogen control in SSO sequences 
(supplying existing hydrogen igniters with back-up power from an independent power source 
during SBO events) is cost-beneficial under certain assumptions, which are being examined in 
connection with resolution of GSI-189. However, this SAMA does not relate to adequately 
managing the effects of aging during the period of extended operation. Therefore, it need not 
be implemented as part of license renewal pursuant to 10 CFR Part 54. The need for plant 
design and procedural changes will be resolved as part of GSI-189 and addressed for McGuire 
and all other Ice condenser plants as a current operating license Issue. 

5.3 References 

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing 
of Production and Utilization Facilities." 

1 0 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions." 

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 

10 CFR Part 100. Code of Federal Regulations, Title 10, Energy, Part 100, "Reactor Site 
Criteria." 

Duke Power Company (Duke Power). 1991. Letter from T. C. McMeekin, DPC to NRC. 
Subject: Evaluation of the McGuire Units 1 and 2 Individual Plant examination (IPE) - Internal 
Events, dated November 4, 1991. 

Duke Power Company (Duke Power). 1994. Letter from T. C. McMeekin, DPC to NRC. 
Subject: Individual Plant EXamination of External Events (IPEEE) Submittal, McGuire Nuclear 
Station, dated June 1, 1994. 

Duke Energy Corporation (Duke). 1998. Probabilistic Risk Assessment, Individual Plant 
Examination, McGuire Nuclear Station, dated March 19, 1998. 
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1 The NRC has recognized that ice-c~mdenser containments like Catawba's are vulnerable to 
2 hydrogen burns in the absence of power to the in-place hydrogen ignitor system. This is 
3 sufficiently important for all PWRs with ice-condenser containments that NRC has made the 
4 issue a Generic Safety Issue, GSI-189 - Susceptibility of Ice-Condenser and Mark III 
5 Containments to Early Failure from Hydrogen Combustion During a Severe Accident 
6 (NRC 2002b). As part of the resolution of GSI-189, NRC Is evaluating potential improvements 
7 to hydrogen control provisions in ice-condenser plants to reduce their vulnerability to hydrogen-
8 related containment failures in SBO. This will include an assessment of the costs and benefits 
9 of supplying Igniters from alternate power sources, such as a back-up generator, as well as 

10 containment analyses to establish' whether air-return fans also need an ac-independent power 
11 source, as part of this modification. The need for plant design and procedural changes will be 
12 resolved as part of GSI-189 and addressed for Catawba and other ice-condenser plants as a 
13 current operating license issue. 
14 
15 5.2.7 Conclusions 
16 
17 Duke completed a comprehensive effort to identify and evaluate potential cost-beneficial plant 
18 enhancements to reduce the risk associated with severe accidents at Catawba. As a result of 
19 this assessment, Duke concluded in the ER that no additional mitigation alternatives are cost-
20 beneficial and warrant implementation at Catawba. Based on its review of SAMAs for Catawba, 
21 the staff concludes that two of the SAMAs are cost-beneficial under certain assumptions. 
22 These SAMAs involve Installing a watertight wall around the 6900/4160 V transformers and 
23 providing back-up power to the hydrogen igniters for SBO events. 

25 Based on the analyses presented, the staff concludes that installing a watertight wall around the 
26 transformer is cost-beneficial. However, as this SAMA does not relate to adequately managing 
27 the effects of aging during the period of extended operation, it need not be implemented as part 
28 of license renewal pursuant to 10 CFR Part 54. The staff intends to pursue this matter as a 
29 current operating license issue. By letter dated August 8, 2002, Duke committed to designing 
30 and scheduling the installation of flood protection for the 6~00/4160 V transformers 
31 (Duke 2002c). 

33 Duke's pOSition, regarding the SAMA that would establish hydrogen control in SBO events by 
34 providing back-up power to igniters, is that this SAMA is not cost-effective because back-up 
35 power would need to be supplied to the air-return fans from ae-Independent power sources in 
36 order to ensure mixing of the containment atmosphere, and the cost of powering both the 
37 Igniters and the air-return fans would exceed the expected benefit. However, based on 
38 available technical information, it is not clear that operation of air-return fans is necessary to 
39 provide effective hydrogen control. If only the igniters need to be powered during SBO, a less-
40 expensive option of powering a subset of Igniters from a back-up generator, addressed by Duke 
41 In responses to RAJs (Duke 2002a; NRC 2002a), is within the range of the averted risk benefits 
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and would warrari(further consideration. Even if air-return fans are judged to be necessary to . 
ensure ~ffective hydrogen control in SBOs,·the results of sensitivity studies suggest that this' 
coinbine~ SAMA might al~o bOe cost-beneficial.: .0 ;-. .' 

t, ,.-<. , . , , 

The staff concludes that the SAMA that would establish hydrogen control in SBO events by .. , 
providing back-up power to igniters is cost-beneficial under certain assumptions, which are 
being'examlned In conneCtion with'resolution of GSI-189. : However, this SAMA does not relate t 

to:adequately managing t~e effects of aging during fhe pe'riod of extended 'operation. ' 
Therefore, it need 'not be implemented as part 'of license renewal pursuant to 10 CFR Part 54. 
The need for plant design and procedural changes will be resolved as part of GSI-189 and . 
addressed fo~ Catawba and all other ice-condenser plants as a current operating: license issue. . . .. ~ ." ~ 

• t 

, . 
5.3 References '., 

15 10 CFR Part.50, ,Code of Federal Regulations,oTitle~ 1~, Energy, Part 50, "Domestic Licensing of 
16 Production and Utilization Facilities." - , 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

10 CFR Part 51, Code of Federal Regulations, Title 10, Energy, Part 51, "Erivironme~tal 
Protection Regulations for Domestic Licensing and Related Regulatory Functions." 

.. .. - ~ t • 

• I _ .. 

10 CFR Part 54, Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of ,Operating Licenses for Nuclear Power P~ants." 

. r" .... ..'" I' ~ 

10 CFR Part 100, Code of Federal Regulatioris~'Title'10, Energy, Part 100, "Reactor Site 
Criteria." . 

Duke Energy Corporation (Duke). 2001a. Applicarii~'Environmental Report-Operating , 
License Renewal Stage Catawba Nuclear Station Units 1 and 2. Charlotte, North Carolina.' .' 

: , r 

Duke Energy.Corporati<?1') (Duke). 2.001b. Prob'abilistic Risk Assessment Revision 2b, Catawca 
Nuclear Station, dated April 18, 2001. 

. ~ . . 
Duke EnergY,CorporatJon (D_u~e). 2002a. ,Letter from M. S. Tuckman of Duke Energy 
Corporation to U.S. Nuclear Regulatory Commission. Subject: Response to Request for ~. 

.. -, .. ~ I r... I I • I : 

Additional Information In Support of the Staff Review of the Application to Renew The FacilitY 
Operating Licenses of McGuire Nuclear Station Units 1 and 2 and Catawba Nuclear Station , 
Units 1 and .2, .Fet?~ary 1, 2002. .., ", . , , . 
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extemal-event risk profile at Fort Calhoun Station, Unit 1, any additional benefits that might 
accrue due to extemal events would be relatively small. 

• Risk-reduction and cost estimates were generally found to be conservative. As such, 
uncertainty In the costs of any of the contemplated SAMAs would not likely have the effect 
of making them cost-beneficial. 

• Sensitivity calculations were performed with respect to the discount rate (as low as 
3 percent) and various MACCS2 parameters, Including evacuation speed, meteorological 
data, and flsslon-product release. Using the 3-percent discount rate, two addltIQnaI SAMA 
candidates, SAMAs 4 and 54, were introduced as cost-beneflcfal. SAMA 4 was added to 
the list of SAMA Improvements, while SAMA 54 was dismissed on other sound technical 
grounds. The results of the MACCS2 parameter sensitivity studies showed that none of the 
risk benefits were increased by more than about 10 percent. Since this Is less than the 
margin between cost and benefit for the SAMAs considered, the uncertainties in these 
parameters would not aHer the conclusions. 

5.2.7 Conclusions 

The OPPD compiled a list of 190 SAMA candidates using the SAMA analyses, as submitted In 
support of licensing activities for other nuclear power plants: NRC and Industry documents 
discussing potential plant Improvements: and the plant-specific Insights from the OPPD IPE, 
IPEEE, and current PM model. A qualitative screening removed SAMA candidates that 
(1) had already been implemented at Fort Calhoun Station, Unit 1, (2) modified features not 
applicable to Fort Calhoun Station, Unit 1, (3) would Involve major plant design and/or structural 
changes that would dearly be well in excess of the MAB, (4) would provide only minimal risk 
reduction, or (5) duplicated other SAMAs or could be consolidated with one or more other 
SAMAs being considered. A total of 170 SAMA candidates was eliminated based on the above 
criteria. leaving 20 SAMA candidates for further evaluation. 

Using guidance In NUREGlBR-0184 (NRC 1997b), the current PM model, and a Level 3 
analysis developed specifically for SAMA evaluation, an MAB of about $784,000 was 
calculated, representing the total present-dollar-value equivalent associated with completely 
eliminating severe accidents at Fort Calhoun Station, Unit 1. Of the 20 SAMAs, 14 were 
screened from further evaluation because the Implementation costs were greater than this MAB 
or exceeded twice the estimated benefit for that specific SAMA. The factor of 2 was used to 
account for uncertainties In the analysis and the potential impact of extemal events on the 
results of the SAMA evaluations. The end result was that six SAMA candidates were 
determined to be cost-beneflclal. Upon completion of a 3-percent discount rate sensitMty 

(
study. one additional SAMA candidate was determined to be sufficiently cost-beneficial to be 
added to the list. The OPPD plans to implement these seven cost-beneflclal SAMAs by 2005. J 
NUREG-1437. Supplement 12 5-26 August 2003 
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However, these SAMAs do not relate to adequately managing the effects of aging during the ] 
period of extended operation: therefore, they are not required as part of license renewal 
pursuant to 10 CFR Part 54. 

e staff reviewed the OPPD analysis and concluded that the metllodts used and the 
Implementation of those methods were sound. The treatment of SAMA benefits and costs; the 
generally large, negative net benefits; and the Inherently small baseline risks support the 
general conclusion that the SAMA evaluations performed by the OPPD are reasonable and . 
sufficient for the Reense renewal submittal. The unavaDabllity of an extemal-event PAA model 
precluded a quantitative evaluation of SAMAs· specifically aimed at reducing the risk of external· 
event Initiators; however, significant Improvements have been realized as a resUlt of the IPEEE 
process at Fort calhoun Station, Unit 1 that would minimize the likelihood of identifying cost
benefICIal enhancements In this area. 

Based on Its review of the OPPD SAMA analyses, the staff concurs that, with the exception of 
the seven candidate SAMAs Identified for Implementation, none of the remaining candidate 
SAMAs are cost-beneflClaJ. This Is based on a conservatiVe treatment of costs and benefits. 
This conclusion Is consistent with the low residual level of risk Indicated In the Fort Calhoun 
Station, Unit 1 PAA and the fact that Fort Calhoun Station, Unit 1 has already Implemented 
plant Improvements Identified from the IPE and IPEEE process to reduce plant risk. 

5.3 References 

10 CFR Part 51. Code of Federal Regulations, TItle 10, Energy, Part 51. -Environmental 
ProtectiOn Regulations for Domestic licensing and Related RegulatOry Functions.-

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, -Requirements for 
Renewal of Operating licenses for Nuclear Power Pl8nts.- " 

Gates, W. G. 1993. Letter from W. G. Gates, VIce-President, Omaha Public Power District, to 
Document Control Desk, U.S. Nuclear RegulatorY CommissIon. SubJect: ~RC Generic Letter 
88·20 Submittal for Fort calhoun Station, 'ndivldual Plant Examination for Severe Accfdent 
Vulnerabmtles.- December 1, 1993. 

Kenyon,T. J." 2002a. Letter from T. J. Kenyon, U.S. Nuclear Regulatory Commission, to R. T. 
Rldenoure, Omaha Public Power DIstrict. Subject: ~,Request for AddiUonallnformation Related 
to the Staff's Review of Severe Accident Mitigation Altematlvesfor R. calhoun. - . July 16, 2002. 

Kenyon, T. J. 2002b. Note to Docket File from T. J. Kenyon, U.S. Nuclear Regulatory 
Commission. Subject: -a8r1fication to Omaha PubDc power District's (OPPD'e) Response to 
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CP&l estimated the cost of replacing the cast-Iron AHA valve yokes (to Increase their seismic 
capacity) to be $105K with additional replacement power costs of $240K to $1.2M depending 
on the particular outage in which the replacement is performed. CP&l concluded that 
replacement of the cast-Iron RHR valve yokes was not cost-beneficial because the benefits of 
averted offsite economic costs would be approximately $40K based on the seismic hazard . , 
estimates provided in EPAI NP6395-D (NAC 2003). The staff estimated the potential 
contribution to CDF and large early release frequency (LERF) from seismically-Induced failure' 
of the valves to be about 2 x 10-5 per year based on Livermore seismic hazard eStimates for the 
Robinson site reported in NUREG-1488 (NRC 1993), and estimates that elimination of the 
offsite costs associated with such a failure would have a bEmefit of approximately $1 M. Both 
the EPRI and Livermore hazard estimates are considered by the staff to be useful for decision 
making. The staff concludes that modification of the RHR valves to Increase their seismic " ' 
capacity would be cost-beneficial depending on the assumed seismic hazard estimates and the 
particular outage during which the modification would be implemented. ' 

CP&L's evaluation of the radiant heat shield on the 'electrical conduit t6 the'shutdown diesel 
generator showed a benefit of over $150K and ~ cost of under $50K. CP&L Is' evaluating 
possible designs for the radiant heat shield., The staff concludes that installation of the heat 
shield would be cost-beneficial. ' , 

5.2.6 Conclusions 

The staff reviewed the CP&L SAMA analysis and concl'uded that the methods used 'and the' 
implementation of those methods were sound. The treatment of SAMA benefits and Costs, the 
generally large negative net benefits, ,and the Inherently small baseline risks support the, 
general conclusion that the SAMA evaluations performed by CP&L are reasonable ,and' : 
sufficient for the license renewal submittal. However, the staff Identified two cost-beneficial 
SAMAs - modification' of RHR valve yokes to reduce the risk from seismically-Induced ISLOCAs 
and Installation of a radiant heat shield on the dedicated shutdown diesel generator eleCtrical 
conduit to reduce the risk from fire-induced SBOevents. 

Based on Its review of the 'OP&l SAMA analysis, the staff concludes that none of the 'candidate 
SAMAs are cost-beneficial, except as noted above for the RHR valves and dedicated shutdown 
diesel generator ~onduit heat shield. This is based on ,conservative treatment of costs and 
benefits. this conclusion Is consistent with the low 'resldualleveiof risk Indicated in the ' 
Robinson PSA and the' fact that RNP has already Implemented many plant improvements 
identified from the IPE and IPEEE process. The staff concludes that Installation of the heat 
shield would be cost-beneficial, and that modification of the RHR valves to Increase their 
seismic capacity would also be cost-beneficial depending on the assumed seismic hazard 
estimates and the particular outage during which ,t~e, modification would be implemented. 
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However, these SAMAs do not relate to adequately managing the effects of aging during the 
period of extended operation. Therefore, they need not be implemented as part of license 
renewal pursuant to 10 CFR Part 54. CP&l is further evaluating these two SAMAs and has not 
made any commitment to implement them. NRC will further evaluate the need for 
Implementation of these SAMAs as a current operating plant issue. 

5.3 References 

10 CFR 50. Code of Federal, Regulations, Title 10, energy, Part 50, "Domestic licensing of 
Production and Utilization Facilities" 

10 CFR 51. Code of Federal Regulations, Title 10, energy, Part 51, "Environmental Protection 
Regulations for Domestic Licensing and Related Regulatory Functions." 

1 0 CFR 54. Code of. Federal Regulations, Title 10, energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants.· 

10 CFR 100. Code of Federal Regulations, Title 10, energy, Part 100, "Reactor Site Criteria." 

Carolina Power & light Company (CP&l). 1992. letter from R. B. Starkey, Jr. (CP&l) to 
United States Nuclear Regulatory Commission Document Control Desk. Submittal of the RNP 
Steam Electric Plant Unit No.2 Individual Plant Examination (IPE), Serial NlS-92-246, 
August 31, 1992. 

Carolina Power & Ught Company (CP&l). 1995. letter from R. M. Krich (CP&l) to Document 
Control Desk (NRC). SUbJect: Response to Generic letter 88-20, "Individual Plant 
Examination of external Events (IPEEE) for Severe Accident Vulnerabilities," Supplement 4,· 
June 30, 1995. 

Carolina Power & Ught Company (CP&l). 2002. Applicant's environmental Report-operating 
Ucense Renewal Stage, H.B. Robinson Steam electric Plant Unit 2. Carolina Power & Light 
C,?mpany, Hartsville, South Carolina. June 2002. 

Carolina Power &, Ught Company (CP&l). 2003. letter from B. L Fletcher III, CP&l to , 
U.S. Nuclear Regulatory Co'mmission Document Control Desk. Subject: Response to Request 
for Additional Information Regarding Severe Accident Mitigation Alternatives Analysis, January 
2,2003. 

U.S. Nuclear Regulatory Commission. 1993. Revised Livermore SeismIc Hazard estimates for 
69 Nuclear Power Plant Sites East of the Rocky Mountains. NUREG-1488, Washington, D.C. 
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The staff reviewed calculation methods and logic arguments used by RG&E in the final cost
benefit comparisons and agreed with their conclusion that two of th~ original approximately 
200 SAMAs are cost beneficial. ' 

5.2.6 Conclusions 

The staff reviewed the SAMA analysis provided by RG&E and concluded that the methods used 
and the implementation 'of those methods were sound. The treatment of SAMA benefits and .. 
costs, the generally large negative net benefits, arid the inherently small baseli~e risks support 
the general conclusion that the SAMA evaluations performed by RG&E are reasonable and 
sufficient for the license renewal submittal. ' , 

Based on its review of the RG&E SAMA analysis, the staff concludes that two of the candidate 
SAMAs are cost-beneficial. This is based on conservative treatment of costs and benefits. 
This conclusion is consistent with the low residual level of risk indicated in the Ginna PSA and 
the fact that Ginna has already implemented many plant Improvements Identified from the IPE 
and IPEEE process. Although two SAMA candidates appear to be cost beneficial, they do not 
relate to adequately managing the effeets of aging during the period of extehded operation. ' 
Therefore, they need not be Implemented as part of the license renewal pursuant to 10 CFR 
Part 54. RG&E stated that it will consider Implementation of these SAMAs through its current 
plant change process. ' 

5.3 References 
, . 

10 CFR Part 50. ,Code of Federal Regulations, Title 1 O~ Energy, Part 50, "Domestic ~!censing 
of Production and Utilization Facilities." 

10 CFR Part 51. ,Code ot'Federal Regulations, Title 10, Energy, Part 51, "Environmental 
Prot~ction Regulations for Domestic Lice~sil1g and Related Regulatory Functions." . 

. . ". . , 

10 CFR Part 54. Code of Federal Regulations, Title 10; Energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 

. . . . ~.:\ 

10 CFR Part 100. Code of Federal Regulations, Title '1 0, Energy, Part'100, "Reactor Site 
Criteria." : ... - . 

. .' .' '. 

Rochester Gas & Electric Corporation (RG&E). 1994. ''Letter from R. C. Mecredy, RG&E, to the 
U.S. Nuclear Regulatory Commission. Subject: Generic Letter 88-20. March 15, 1994. . ' . . 
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from further consideration. Therefore, Exelon's final conclusion was that there were no cost
beneficial SAMAs (Exelon 2003b). 

The staff reviewed Exelon's calculation methods and logic arguments In the final cost-benefit 
comparisons and concluded that Exelon's original benefit estimates should be Increased by a 
factor of 10 to fully account for the potential impact of uncertainties and extemal events, 
especially fires. As a result, the staff concluded that four SAMAs were cost-beneflOlal: SAMA 6, 
develop procedures for locally starting equipment during a 125-V DC bus failure; SAMA 8, 
develop procedures to control feedwater flow without 125-V DC power; SAMA 10, develop 
procedures to terminate reactor depressurization at a high enough pressure to keep the reactor 
core isolation cooling system operable; and SAMA 14, develop procedures to control 
containment venting within a narrow band of pressure. The staff concluded that two additional 
SAMAs could be cost-beneficial if a more detailed evaluation of the external events benefits or 
the uncertainties were performed: SAMA 1, develop procedures to provide alternate safe 
shutdown makeup pump room cooling; and SAMA 2, develop procedures to use the fire 
protection system as a source of water for the drywall spray system. The numbered SAMAs 
(1 through 17) are the 17 SAMAs that were included In the final cost-benefit analysis after 
Exelon increased the benefit estimates by a factor of five In response to staff RAls. 

5.2.6 Conclusions 

The staff reviewed the Exelon SAMA analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs, the 
generally large negative net benefits. and the inherently small baseline risks support the 
general conclusion that the SAMA evaluations perfonned by Exelon are reasonable and 
sufficient for the Ucense renewal submittal. However, the staff concluded that four SAMAs were 
cost-beneficial: SAMA 6, develop procedures for locally starting equipment during a 125-V DC 
bus failure; SAMA 8. develop procedures to control feedwater flow without 126-V DC power; 
SAMA 10, develop procedures to terminate reactor depressurization at a high enough pressure 
to keep the reactor core Isolation cooling system operable; and SAMA 14, develop procedures 
to control containment venting within a narrow band of pressure. .The staff concluded that two 
additional SAMAs could be cost-beneficial H a more detailed evaluation of the extemal events 
benefits or the uncertainties were performed: SAMA 1, develop procedures to provide altemate 
safe shutdown makeup pump room cooling; and SAMA 2, develop procedures to use the fire 
protection system as a source of water for the drywall spray system. However. none of the six 
SAMAs relate to adequately managing the effects of aging during the period of extended 
operation. Therefore. they need not be implemented as part of Hcense renewal pursuant to 
10 CFR Part 54. 

The staff concludes that none of the other candidate SAMAs are cost-beneficlal. This 
conclusion is consistent with the low resicJuallevel of risk Indicated in the Quad Cities PM and 
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the fact that Quad Cities has already implemented many plant improvements identified from the 
IPE and IPEEE process. 

5.3 References 

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part SO, "Oomestic Ucensing 
of Production and Utilization Facilities." 

1 0 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental 
Protection Regulations for Domestic Ucensing and Related Regulatory Functions." 

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy. Part 54. "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 

1 0 CFR Part 100. Code of Federal Regulations. Title 10. Energy. Part 100. "Reactor Site 
Criteria." 

Commonwealth Edison Company (ComEd). 1993. Letter from Martin J. Vonk, Commonwealth 
Edison Company. to Thomas E. Murley. U.S. Nuclear Regulatory Commission. Subject: "Quad 
Cities Nuclear Power Station Units 1 and 2 Individual Plant Examination Submittal." 
December 13, 1993. 

Commonwealth Edison Company (ComEd). 1997. Letter from E. S. Kraft, Commonwealth 
Edison Company, to U.S. Nuclear Regulatory Commission Document Control Desk. SubJect: 
Quad Cities Nuclear Power Station Units 1 and 2 Final Report-Individual Plant Examination of 
External Events (IPEEE) Generic Letter 88·20, Supplement 4. February 17, 1997. 

Exelon Generation Company. LLC (Exelon). 20038. Appllcanrs Environmental 
Report-Operating License Renewal Stage, Quad Cities Nuclear Power Station Units t and 2. 
License Nos. DPR·29 and DPR.so. Exelon Generation Company, LLC. Warrenville, illinois. 
January 2003. 

Exelon Generation Company, LLC (Exelon). 2003b. Letter from Jeffrey A. BenJamin, Exelon, 
to U.S. Nuclear Regulatory Commission. Subject: Quad Cities Nuclear Power Station, Units 1 
and 2, Facility Operating Ucense Nos. DPR-29 and CPR-SO, NRC Docket Nos. 50-254 and 
50-265, Response to Request for Additionallnforrnation-Llcense Renewal Environmental 
Report for Quad Cities Nuclear Power Station. Units 1 and 2. July 17, 2003. 

U.S. Nuclear Regulatory Commission. 1996. Generic Environmental Impact Statement for 
License Renewal of Nuclear Plants. NUREG·1437. Volumes 1 and 2. Washington, D.C., 1996. 
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events analysis appropriately represent the potential (realistic) benefit rather than the maximum 
benefit, and revised the estimated averted costs and Implementation costs accordingly. As a 
result of this reassessment, the cost-benefit analysis showed that none of the candidate SAMAs 
were cost-beneficla1. Therefore, ExeJon's final conclusion was that there were no cost
beneficial SAMAs (Exelon 2003b). 

The staff reviewed Exelon's calculation methods and logic arguments In the final cost·benefit 
comparisons and concluded that Exelon's Original benefit estimates should be Increased by a 
factor of five to account for the potential Impact of external events. Based on this evaluation. 
and the use of realistic estimates of averted costs and Implementation costs. none of the 
SAMAs appear to be cost-beneficial. However, two SAMAs could be cost-beneficial given a 
more detailed evaluation of the external events benefits or when uncertainties are taken Into 
account: SAMA 3b, development of procedures to use a cross connect to the other unlfs low 
pressure coolant Injection system as an alternate source of water for containment spray; and 
SAMA 11, procedural changes to align low pressure coolant Injection or core spray to the 
condensate storage tank on loss of suppression pool cooling. 

5.2.6 Conclusions 

The staff reviewed the Exelon SAMA analysis and concluded that the methods used and the 
Implementation of those methods were sound. The treatment of SAMA benefits and costs, the 
generally large negative net benefits, and the Inherently small baseline risks support the 
general conclusion that the SAMA evaluations performed by Exelon are reasonable and 
sufficient for the license renewal submittal. However, the staff concluded that two SAMAs could 
be cost-beneficial given a more detailed evaluation of the external events benefits or when 
uncertainties are taken Into account: SAMA 3b, development of procedures to use a cross 
connect to the other unlfs low pressure coolant Injection system as an altemate source of water 
for containment spray; and SAMA 11, procedural changes to align low pressure coolant 
Injection or core spray to the concIensate storage tank on loss of suppression pool cooling. 
However, these SAMAs do not relate to adequately managing the effects of aging during the 
period of extended operation. Therefore. they need not be implemented as part of license 
renewal pursuant to 10 eFR Part 64. Exelon has not made any commitment to Implement 
these two SAMAs. 

The staff concludes that none of the other candidate SAMAs are cost-beneficial. Th!s 
conclusion Is consistent with the low residual level of risk Indicated In the Dresden PAA and the 
fact that Dresden has already Implemented many plant Improvements IdentHied from the IPE 
and IPEEE process. 
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5.2.5 Cost-Benefit Comparison' ,::,: .. i'_, ~,! <,' , 

The cost-benefit analysis performed by SNC was based primarily 'on 'NUREG/BR-0184 (NRC 
1997b) and was executed consistent with 'this gUidance. The total benefit associated with each 
of the 21 SAMAs Was evaluated by SNC;',These values'were determined for the various 
averted 'cOsts based on'the estimated anmicil re'ductlons in CDF 'and person-rem dose. : Based' :' 
on a revised'assessment (SNC 2004a); the'e'stimatedbenefits Were'then tripled to aCcount for' 
additional risk reduction In external events. ':.. ,- ~::: . :' ": :'", ' , , , ... 

. . ~:' .. -':' 

In response to an RAI, SNC considered the uncertainties associated with the Internal events' 
CDF. Since SNC does not currently have an uncertainty analysis for the Farley PRA, SNC 
estimated the uncertainty distribution by reviewing representative distributions for similar plants ' 
(SNC 2004a). To provide an upper bound estimate of the uncertainties in the CDF for internal 
and external events, the baseline benefit, which Includes a factor of three for external events, 
was increased by an additional faCtor of two,)tlelding an MAB of $4.2M. As'a'result, 'SN'C found ' 
three ofthe 21 SAMAs to be potentially cost beneficial: .. , ' , : , : ,-:," 

• . SAMA 7: Increase the charging pump lube 01/ capacity by adding a supplemental lube'oil-
reservoir for each charging pump;":' :,)";; ":;:",,' ., 

• SAMA11: Use existing hydro'test pump 'forreaCtor coolant pump' (RCP) seal injection; 
:' : ... ;:.; . ":' .. '~\.;,':~ '7.' .:. :"., . 

• SAMA 5166: Proceduralize local manual operation of auxiliary feedwater (AFW) when 
control power is lost. " , - , "', '.\ ,'" '~ ; ,- :- c' ~' ' , ' ' , '. 

In addition to the above SAMAs, ,the staff questioned SNC about lower cost 'alternatives to 
some of the SAMAs evaluated,'lncludingthe"-ilse of portable battery chargers and a direct-drive ' 
diesel AFW pump (NRC 2003).' In response (5NC 20046), SNC estimated that the costs for: . 
each of these modifications would easily exceed the $500,000 estimated benefit. Based on 
these estimates, SNC concludeCJ that neither of these' alternatives would be cost beneficial. . 
The staff Concurs with SNC's conClusion. ,-, '/:' '.::'. ~'.- , " ", ' . .).,~, :',; ,: : ~ , 

. ~'. j 7:: ~ I .' I."" : T I 

The staff concludes that, with the exception of the three potentially cost-ben'eficial SAMAs, the:', ",' 
costs of the SAMAs would be higher than the associated benefits. This conclusion is supported 
by uncertainty assessment and 'sensitivity analys'fs. Risk reduction and cost estimates 'were .,' 
found to be reasonable, and generally coriserVative.-'':'~ ... ' ... ' . " , 'I,,' 

5.2.6 Conclusions 
I, •• , , 

, -'. • I • " ••• , ,,~.', ..... , • • .' • • '.. 

The staff reviewed SNC's SAMA analysis'a'rid conclLided that th'e methods used and the" . . I," 
implementation of those methods were'sound: J'Saseij 'on' its review of the SNC SAMA analysis,' . , 
the staff concurs that out of the 124 candidate SAMAs only SAMAs 7, 11 and 166 are' ' ' ",' 
potentially cost beneficial. This is based on conservative treatment of costs and benefits. This 
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conclusion is consistent with the low residual level of risk indicated in the Farley PRA and the 
fact that Farley has already implemented all of the plant improvements identified from the IPE 
and IPEEE processes. Given the potential risk reduction and the relatively modest 
implementation costs of the three SAMAs identified above, the staff concludes that further 
evaluation to determine whether the SAMAs are cost beneficial. In response to an RAI, SNC 
stated that it planned to implement SAMA S166 (SNC has since implemented this SAMA), and 
will evaluate SAM As 7 and 11 for implementation (SNC 2004b). However, these SAMAs do not 
relate to adequately managing the effects of aging during the period of extended operation. 
Therefore, they need not be implemented as part of license renewal pursuant to 10 CFR 
Part 54. 

5.3 References 
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Production and Utilization Facilities." 
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Regulations for Domestic Licensing and Related Regulatory Functions." 

10 CFR 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 

10 CFR 100. Code of Federal Regulations, Title 10, Energy, Part 100, "Reactor Site Criteria." 

Southern Nuclear Operating Company (SNC). 1993. letter from J.D. Woodard (SNC) to U.S. 
NRC Document Control Desk. Subject: Joseph M. Farley Nuclear Plant, Results of Individual 
Plant Examination for Severe Accident Vulnerabilities (Generic Letter 88-20), June 14, 1993. 

Southern Nuclear Operating Company (SNC). 1995. Letter from D. Morey (SNC) to U.S. NRC 
Document Control Desk. Subject: Joseph M. Farley Nuclear Plant, Generic Letter 88-20, 
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Vulnerabilities," June 28, 1995. 

Southern Nuclear Operating Company (SNC). 2003. Joseph M. Farley Nuclear Plant 
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The staff reviewed Entergy's bases for calculating the risk reduction for the various plant 
improvements and concluded that the rationale and assumptions for estimating risk reduction 
were reasonable and generally conservative. Therefore, the staff based its estimates of 
averted risk for the various SAMAs on Entergy's risk reduction estimates. However, the staff 
concluded that the benefit estimates should be increased by a factor of five to account for the 
potential impacts of extemal events. 

The staff reviewed the cost estimates and concluded that the cost ranges provided by Entergy 
were reasonable and appropriate for use in the SAMA evaluation. 

5.2.5 Cost-Benefit Comparison 

For the 93 candidate SAMAs identified through the screening process, a more detailed 
assessment and cost estimate were developed. Entergy applied a multiplier of two to the 
averted cost estimates (for internal events) for each SAMA to account for external events. As a 
result of this assessment, the cost-benefit analysis showed that none of the candidate SAMAs 
were cost-beneficial. Therefore, Entergy concluded that there were no cost-beneficial SAMAs 
(Entergy 2004). 

The staff reviewed Entergy's calculation methods and logic arguments in the final cost-benefit 
comparisons and concluded that Entergy's original benefit estimates should be increased by a 
factor of five to account for the potential impact of extemal events. Based on this evaluation, 
and the use of more realistic estimates of risk reduction and/or implementation costs, two of the 
SAMAs appear to be cost-beneficial: SAM A AC/DC-16, which Involves development of 
procedures to emphasize the steps In plant recovery following station blackout, and SAMA 
CW-06, which involves procedural changes to shed component cooling water (CCW) loads to 
extend the CCW heat-up time in the event of a loss of essential raw cooling water. Additionally, 
two SAMAs could be cost-benencial when uncertainties are taken Into account. These SAMAs 
involve (1) installing backwash filters in place of tHe existing' raw cooling water system strainers 
(SAMA CW-27) and (2) replacing either containment sump valve 2CV-5649-1 or 2CV-5650-2 
with an air-operated valve (SAMA Co.20). 

5.2.6 Conclusions 

The staff reviewed the Entergy S~MA analYSis and concluded that the methods used and the 
implementation of those methods'were sound. The treatment of SAMA benefits and costs, the 
generally large negative net benefits, and the inherently small baseline risks support the' 
general conclusion that the SAMA evaluations performed by Entergy are reasonable and ] 
sufficient for the license renewal submittal. However, the staff concluded that two SAMAs 
appear to be cost-beneficial: SAMA AC/DC-16, development of procedures to emphasize the 
steps in plant recovery following station blackout; and SAMA CW-06, procedural changes to 
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shed CCW loads to extend the CCW heat-up time in the event of a loss of essential raw cooling 
water. Additionally, two SAMAs could be cost-beneficial when uncertainties are taken into ' 
account: (1) SAMA'CW-27, installation of backwash filters in' place of the existing craw cooling , 
water system strainers, and (2) SAMA CC-20, replacing either'con~a:i;,ment sump"valve 2CV- , 
5649-1 or 2CV-5650-2 with an air-operated valve. However, Ihes'e SAMAs do not relate to ' 
adequately managing the effects of aging du~il',1g th~ period of extended operation. Therefore, 
they need not be implemented as part of license renewal pu'rsuant to '10 CFR Part 54. Entergy 
has not made any commitment to implement these SAMAs. 

. .' .~ ~ . \: .':. .' " .' .' 
The staff concludes that none of the other candidate SAMAs are cost-beneficial. This 
conclusion is consistent with the low residuallevei 'Of risk Indicated in the 'ANO-2 PSA and the 
fact that ANq-2 has already implemented many plant Improvements identified from the IPE and 
IPEEE process. ' :'", ,,': ", 

5.3 References 

1 0 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing 
of Production and Utilization Facilities." 

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions." 

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 

10 CFR Part 100. Code of Federal Regulations, Title 10, Energy, Part 100, "Reactor Site 
Criteria." 

Entergy Operations, Inc. (Entergy). 1992. Letter from Entergy to NRC Document Control 
Desk. Subject: Arkansas Nuclear One, Units 1 and 2, Results of Individual Plant Examination 
for Severe Accident Vulnerabilities (Generic Letter 88-20), August 1992. 

Entergy Operations, Inc. (Entergy). 1996. Letter from Entergy to NRC Document Control 
Desk. Subject: Arkansas Nuclear One, Units 1 and 2. Generic Letter 88-20, Supplement 4, 
"Individual Plant Examination for External Events for Severe Accident Vulnerabilities," 
May 31. 1996. 

Entergy Operations, Inc. (Entergy). 2003. Applicant's Environmental Report - Operating 
License Renewal Stage, Arkansas Nuclear One, Unit 2. Russellville, Arkansas. October 2003. 
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• Minimize Consequences of'AC Bus Failures, 
• Improve Recovery from ISLOCA Events. 

The staff questioned the use of a factor of two to account for uncertainties in the evaluation, 
and requested additional justification (NRC 2004). In its response,.I&M considered the· 
uncertainties associated with the calculated CDF and the impact of other analysis assumptions 
on the results of the SAMA ass~ssment, and provided additional justification for its use of a 
factor of two to account for the evaluation uncertainties. The staff concludes that the use of the 
factor of two to account for uncertainties, coupled with the fact that the calculated benefits and 
the estimated implementation costs are generally conservative, provides a reasonable 
treatment of uncertainties and is adequate for the SAMA evaluation. 

The staft concludes that, with the. exception of the potentially cost-beneficial SAMAs identified in 
five different areas, the costs of the SAMAs would be higher than the associated benefits. This 
conclusion is supported by uncertainty assessment and sensitivity analysis. 

One of the potentially cost-beneficial SAMAs involves providing a backup AC power source for 
the d,stributed hydrog~n ignition system. The NRC staff is currently evaluating a potential 
requirement for a similar enhancement as part of the resolution of Generic Safety Issue 189 
(GSI~ 189), "SusceptibilitY of Ice Condenser and Mark III Containments to Early Failure from 
Hydrog·en Combustion During a Severe Accident." 

5.2.6 Conclusions . . 

The staff reviewed I&M's SAMA analysis and concluded that the methods used and the, 
implementation of those methods were sound. Based on its review of the I&M SAMA analYSiS, 
the staff concurs that out of the 194'candidate SAMAs, there are five areas in which risk may 
be further reduced in a cost-beneficial manner through the implementation of a subset of the 16 
Identified potentially cost-be~efi~ial SAMAs. Given the potential for cost-beneficial risk 
reduction in these five areas, the staff agrees with I&M that further evaluation of these SAMAs 
by"&M is warranted. However, none of the potentially cost-beneficial SAMAs relate to . 
adequately managing the effects' of aging during the period of extended operation. Therefore, 
they need not be implemented as part of license renewal pursuant to 10 CFR Part 54. 

5.3 References 

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing 
of Production and Utilization Facilities." 

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions." 
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As stated in the ER, Dominion is addressing SAMA 3 as part of a comprehensive industry 
initiative in response to Generic Safety Issue 23, "Reactor Coolant Pump Seal Failure." The 

SAMA is being addressed as a current operating license issue and is anticipated to be 
implemented before the perio~ of ,~xtended operation (Domini,?n 2004a). 

In response to an RAI, Dominion assessed the applicability and feasibility for Unit 2 of several 
SAMAs considered by another Combustion Engineering plant. As a result, Dominion eliminated 
all of the SAMAs in question exceptone-adding a capability to fiash'the field on the 
emergency diesel generator (EDG) using a portable generator to enhance, S60, event recovery. 
Dominion stated that this SA \VIA is not expected to be cost beneficial because it would likely 
require a plant modification to install a disconnect to allow the connection,of a portable 
generator, as well asdevelop'ment of a new SAMG. However. Dominion stated ttiat if this 
SAMA can be accomplished via a SAMG without a hardware modification, the SAMA could 'be 
cost-beneficial and will be implemented prior to the period of extended operation (Dominion 
2004b). 

For Unit 3, Dominion identifi~d no cost-beneficial SAMAs. In response to a~ RAI regarding the,. 
costs of SAMA 112 (procedur~lize !ocal manual operation of AFW when control,power is lost), ' 
Dominion assessed the ,applicability and feasibility of a procedure for: manual operation of the 
turbine-driven AFW, pump when cC?ntrol power Is lost. Dominion stated ,that this SAMA would , 
likely require a plant modification to provide the level indication that would be necessary during 
S60. in addition to a new procedure. However. Dominion stated that if this' SAMA can be 
accomplished via a SAMG. without a hardware modification. then the SAMA could be cost 
beneficial and will be implemented prior to the period of extended operation (Dominion 2004b). 

The staff concludes that. with the exception of the one cost-beneficial SAMA (SAMA 3 for 
Unit 2) and the two SAMAs that would be cost-beneficial if they can be Implemented by SAMG 
changes without hardware modifications, the costs of the SAMAs would be higher than the 

, assoclatect benefits. This conclusion is supported by un'cert~inty-assessment and sensitivitY 
~~~ , 

5.2.6 Conclusions 

The staff reviewed the Dominion analyses and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs, the 
generally large negative net benefits, and the inherently 'small baseline risks 's'upport the 
general conclusiC?n that the SAMA evaluations performed by Dominion are reasonable and 
sufficient for the license renewal submittal. 
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EnvironrTU!ntal'lmpacts of Postulated Accidents 

Based on Its review of the Dominion SAMA a'nalysis;-t"he' Staff concludes that non~ of ttle . '" t ' 
. . • ,. • .•.. .' . ..•• ,'. . . .~ . I " . . 

candidate SAMAs are cost-beneficial, except for SAMA 3 for Unit 2. Two additional SAMAs,' 
one SAMA Involving adding a capability to flash the field on the ,EDG using a portable generator 
to enhance SSC evenfreeove,y on Unit 2 ancfSAMA'112 (prOCeduralize'local manual operation . . . ,'\ ....'. . .' .' ,.' . ~ ., . . . \ . 
of AFW when control power Is lost) on Unit 3,' are potentlally'cost beneficial if they cali be 
Implemented by a SAMG without hardware modific~~io,ns. This Is based o~ conservative , _. 
treatment of costs and benefits': This conclusior{is eonslstEi,nfwitti the low residi.iallevel of risk' 
Indicated In the PRA for both units and the fact ttiat'MiIIston'e has already implerTlented 'many of 
the plant Improvements identified from the IPE and IPE~E pr~cesses. 

'" ~,,'. . .:." . ; .. ', ',: "", '; \', ," . .. . .:: .'.:. ,'" f:.- /.:' .. ~ :' . . . ... 

Dominion plans to Implement SAMA ,:3"ori 'Unif2 before the' period ,of extended operation" '-.\ ~, 
(Dominion 2004a).' The other'tW"? SAMA~ ~iII"b,e I~ple.m~rite~, p~i~t to the peri.~q~! e~e)i~'~d: :', 
operation if they can be accomplished as discussed above (Dominion 2004b).' None'of these' , 
SAMAs relate to adequately managing the effects o~ agi~g d~rlng the period of e~ended , . . 

. '" '. . . • . "',." .' . <I.... . . r 
opcmition. The-ref~re, they heed ~ot be Implemented a,s part ,~f llcense renewal piJrsl:lant. to' " " 
10 CFR Part 54~' ' ~'} ; .. :,:',,;1",',',:~ ,',,:"'" ,,~ -:', '::-'~l~';', ,~,' " \ ' , 

;... !."~.~' i' ~. ; .. : :. ~ . . .' .. 

5.3 References 
. . . ". -.. ~ ,~ " ~ t: : ~ I! .' 

........ .c. , 

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing 
of Production and Utilization Facilities." 

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions." 

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 

10 CFR Part 100. Code of Federal Regulations, Title 10, Energy, Part 100, "Reactor Site 
Criteria." 

Dominion Nuclear Connecticut, Inc. (Dominion). 2004a. Applicant's Environmental 
Report-Operating License Renewal Stage, Millstone Power Station, Units 2 and 3. Dominion 
Nuclear Connecticut, Inc., Richmond, Virginia. January 2004. 

Dominion Nuclear Connecticut, Inc. (Dominion). 2004b. Letter from Leslie N. Hartz, Dominion, 
to United States Nuclear Regulatory Commission (NRC) Document Control Desk. Subject: 
Millstone Power Station, Units 2 and 3, Response to Request for Additional Information, 
License Renewal Applications. (August 13, 2004). 

July 2005 5·13 NUREG-1437,' Suppienieni-22 



Generic Environmental 
Impact Statement for 
License Renewal of 
Nuclear Plants 

Supplement 23 

Regarding 
Point Beach Nuclear Plant Units 1" and 2 

Final Report 
Manuscript Completed: July 2005 
Date Published: August 2005 

Division of Regulatory Improvement Programs 
Office of Nuclear Reactor Regulation 

, U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

· 'NUREG-1437 
Supplement 23 



Environmental Impacts of Postulated Accidents 

The staff has reviewed NMC's calculation m'ettlods and assumptions and conciuded that they , 
were sound. Based on this evaluation, none of the SAMAs are cost-beneficial in the baseline 
analysis. , However. the staff has concluded that one SAMA could be cost-b~neficial when \ 
uncertainties or alternative' discount rates are taken into account.' This SAMA inyolves providing .I 
a portable generator to power the a'uxiliary feedwater turbine after batterY depletion' ' , 
(SAMA 16,9). 

The staff concludes that. with the exception of this SAMA. the costs of implementing the' 
SAMAs would be higher than the associated bene,its. This conclusion Is supported by 
uncertainty assessment and sensitivity 'analysis; , ., '-, " , , , ,,', : ' " ' 

. . ,. 

5.2.6 Conclusion~, ,-
" , 

The staff has reviewed the NMC analysis and con~'uded that the methods used and the' ' " ,:, " 
implementation of t~ose methods we~e sound. J"he:treatment ~f S~MA benefits an,d ,~osts, the, 
generally, large I,negati~e )let ,~~~~fits., ~~~ t~e inherently small base!~re, ri~ks support the, ," , " '~ , ' 
general Conclusion that the SAMA evaluations performed by NMC are reasonable and sufficient , 
for the license renewal submittal. ' ," ',' ' , ",' " .. ".' , , ,',,', '.",' 

. . '. i 

Although none of the SAMAs appear ,cost-beneficial in the baseline analysis, the staff has, , , 
concluded that one SAMA could be cost-beneficial when uncertainties or alternative discount':" '; I 
rates' are taken Into account. This SAMA'involves p'roviding' a portable generator to power the" " ' '\ 
auxiliary teecrwater'turbine after battery depletion (SAMA169).)i~\yever.'~his~A~A does'not: "',', 
relate to adequately managing the effects of aging during the period of eXtended operation; , -'I 
Therefore, it need n~t be implemente~ as part of license renewal,pursuant to 10 CFR Part 54. , ,\ 

. ..' . . ••.• I '.',. . 

The staff concludes that ~one' of the 'oth~r c~ndidaie SAMAs is cost~beneficiaC"This cOncl~slon . = 1 
is consistent with the'iow residual level of 'risk' Indieated"inthe p'RNfor both 'uni1s and the fact 
that PBNP has already implemented many of the plant Improvements Identified from the IPE 
and IPEEE processes. 

5.3 References 

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, -Domestic Licensing 
of Production and Utilization Facilities.-

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy. Part 51, -Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions.-

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, -Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants.-
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5.2.6 Conclusions 

The staff reviewed the NMPNS analyses and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs, the 
generally large negative net benefits, and the inherently small baseline risks support the general 
conclusion that the SAMA evaluations performed by NMPNS are reasonable and sufficient for 
the license renewal submittal. The inclusion of external events afforded the quantitative 
evaluation of SAMAs specifically aimed at reducing risk from external events. 

Based on its review of the NMPNS SAMA analysis, the staff concurs with NMPNS's 
identification of areas in which risk can be further reduced in a cost-beneficial manner through 
the implementation of all or a subset of the identified, potentially cost-beneficial SAMAs. Given 
the potential for cost-beneficial risk reduction, the staff agrees that further evaluation of these 
SAM As by NMPNS is warranted. However, none of the potentially cost-beneficial SAMAs relate 
to adequately managing the effects of aging during the period of extended operation. 
Therefore, they need not be implemented as part of the license renewal pursuant to 10 CFR 
Part 54. 

5.3 References 

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing 
of Production and Utilization Facilities." 

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions." 

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 

10 CFR Part 100. Code of Federal Regulations, Title 10, Energy, Part 100, "Reactor Site 
Criteria." 

Niagara Mohawk Power Corporation (NMPC). 1992. Letter from J. F. Firlit, NMPC, to U.S. 
Nuclear Regulatory Commission Document Control Desk. Subject: Nine Mile Point Unit 2, 
Docket No. 50-410, NPF-69, Individual Plant Examination (IPE) Final Report. July 30, 1992. 

Niagara Mohawk Power Corporation (NMPC). 1993. Letter from C. D. Terry, NMPC, to U.S. 
Nuclear Regulatory Commission Document Control Desk. Subject: Nine Mile Point Unit 1, 
Docket No. 50-220, DPR-63, Individual Plant Examination, Generic Letter 88-20. July 27, 1993. 

Niagara Mohawk Power Corporation (NMPC). 1995. Letter from C. D. Terry, NMPC, to U.S. 
Nuclear Regulatory Commission Document Control Desk. Subject: Nine Mile Point Unit 2, 
Docket No. 50-410, NPF-69, Individual Plant Examination of External Events (IPEEEs) Severe 
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5.2.6 Conclusions 

The staff reviewed CP&L's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by CP&L are reasonable 
and sufficient for the license renewal submittal. Although the treatment of SAMAs for external 
events was somewhat limited by the unavailability of an external event PSA, the likelihood of 
there being cost-beneficial enhancements In this area was minimized by (1) Including several 
candidate SAMAs related to dominant fire events, (2) Implementing plant Improvements as a 
result of the IPEEE process, and (3) Increasing the estimated SAMA benefits for Internal events 
by a factor of two to account for potential benefits In external events. 

The cost-benefit analyses showed that seven of the SAMA candidates were potentially 
cost-beneficial In the baseline analysis (SAMAs 1,15,17,19,25,29, and 36). CP&L performed 
additional analyses to evaluate the Impact of parameter choices and uncertainties on the results 
of the SAMA assessment. As a result, eight additional SAMAs were identified as potentially 
cost-beneficial (SAMAs 6,13,16,18,30,31,32, and 34) •. CP&L has committed to further 
evaluate SAMA 1 and SAMAs that may remain potentially cost-beneficial if SAMA 1 is 
Implemented (SAMAs 6,15,16,17,18,25,29,30,31,32, and 34). The staff concluded all of 
these SAMAs are potentially cost-beneficlal. In addition, the staff concluded that SAMAs 13, 
19, and 36 are potentially cost-beneficial and may remain so even if SAMA 1 is implemented. 

Based on its review of the SAMA analysis, the staff concurs with CP&L's Identification of areas 
in which risk can be further reduced In a cost-beneficial manner through the implementation of 
all or a subset of the identified, potentially cost-beneficial SAMAs. Given the potential for cost
beneficial risk reduction, the staff agrees that further evaluation of these SAMAs by CP&L is 
warranted. However, none of the potentially cost-beneficial SAMAs identified relate to 
adequately managing the effects of aging during the term of extended operation. Therefore, 
they need not be Implemented as part of the license renewal pursuant to 10 CFR Part 54. 

5.3 References 

10 CFR 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing of 
Production and Utilization Facilities." 

10 CFR 51. Code of Federal Regulations, TItle 10, Energy, Part 51, "Environmental Protection 
Regulations for Domestic Licensing and Related Regulatory Functions." 

10 CFR 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 
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• SAMA 28-develop a procedure'to refill the condensate storage tank with fire service water 
system. 

• SAMA 37-develop guidance to allow local, manual control for reactor core isolation cooling 
system operation. 

Since the ER was submitted, NMC has Implemeted the six recommended SAMAs (SAMAs 2, 
11, 12,28,36, and 37), and has reassessed the value of the remaining SAMAs. 
Implementation of the six recommended SAMAs reduces the benefit of the remaining SAMAs 
(including SAMA '9, which was Identified as a result of the uncertainty analysis), such that only 
one SAMA that has n01 been implemented yet, remains potentially cost-beneficial. SAMA 16 
(passive overpressure relief for containment) becomes even more cost-beneficial because the 
set of SAMAs implemented by NMC shifts the risk to categories Influenced by containment 
venting. which could be mitigated by SAMA 16. NMC stated that the improvement is being 
pursued to determine if cost-effective modifications can be implemented (NMC 2005b). 

The staff concludes that, with the exception of the one potentially cost-beneficial SAMA 
discussed above, the costs of the SAMAs evaluated would be higher than the associated 
benefits. 

5.2.6 Conclusions 

The staff reviewed NMC's analysis arid concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by NMC are reasonable 
and sufficient for the license renewal submittal. Although the treatment of SAMA~ for external 
events was somewhat limited by the unavailability of an external event PSA, the likelihood of 
there being cost-beneficial enhancements in this area was min,lmized by Including several 
candidate SAMAs related to dominant fire events, and Increasing the estimated SAMA benefits 
or internal events by a factor of two to account for potential benefits in external events. 

Based on its review of the SAMA analysis, and on the implementation of the six recommended 
low-cost SAMAs by NMC, t~e staff concurs with NMC's identification of areas in which risk can 
be further reduced in a cost-beneficial manner through the implementation of one potentially 
cost-beneficial SAMA. Given the potential for cost-beneficial risk reduction, the staff agrees 
that further evaluation of this SAMA by NMC is warranted. However, this potentially 
cost-beneficial SAMA does not relate to adequately managing the effects of aging during the 
period of ~xtended operation. Therefore, It need not be implemented as part of the license 
renewal pursuant to 10 CFR Part 54. 
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NMC noted in its ER that while the above results are believed to accurately reflect areas for 
improvement at the plant, additional engineering reviews are necessary to determine ultimate 
implementation. NMC stated that it will implement or continue to consider the six SAMAs 
identified in the analysis through the appropriate Palisades design process (SAMAs 3, 10, 13, 
16,22, and 23). In response to requests for additional information by the NRC staff 
(NMC 2005b, 2005c), NMC also committed to further evaluate possible lower cost alternatives 
for two SAMAs originally eliminated in the Phase 1 screening analysis (SAMAs 1 and 18), and 
to further evaluate two additional SAMAs determined to be applicable to Palisades but not yet 
evaluated by NMC (adding capability to flash the field on the EDG and replacing an existing air
operated containment sump valve with a motor-operated valve). NMC has entered these 10 
potentially cost-beneficial items into the Palisades corrective action system for further review. If 
determined to be cost-beneficial, these alternatives will be evaluated for possible 
implementation in accordance with Palisades plant design processes. 

The NRC staff, therefore, concludes that with the exception of the 10 potentially cost-beneficial 
SAMAs discussed above, the costs of the SAMAs evaluated would be higher than the 
associated benefits. 

5.2.5 Conclusions 

The NRC staff reviewed NMC's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
supports the general conclusion that the SAMA evaluations performed by NMC are reasonable 
and sufficient for the license renewal submittal. Although the treatment of SAMAs for external 
events was limited by the unavailability of an external event PSA, the likelihood of there being 
cost-beneficial enhancements in this area was minimized by including several candidate SAMAs 
related to dominant seismic and fire events and increasing the estimated SAMA benefits for 
internal events by a factor of 2 to account for potential benefits in external events. 

Based on its review of the SAMA analysis, the NRC staff concurs with NMC's identification of 
areas in which risk can be further reduced in a cost-beneficial manner through the 
implementation of all or a subset of the identified, potentially cost-beneficial SAMA. Given the 
potential for cost-beneficial risk reduction, the NRC staff agrees that further evaluation of these 
SAMAs by NMC is warranted. However, none of the potentially cost-beneficial SAMAs directly 
relate to adequately managing the effects of aging during the period of extended operation. 
Therefore, they need not be implemented as part of the license renewal pursuant to 
10 CFR Part 54. 
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• SAMA 132 - modify procedures to allow switching of the combustion turbines to OCNGS 
while running. 

AmerGen performed additional analyses to evaluate the impact of parameter choices and 
uncertainties on the results of the SAMA assessment (AmerGen 2005). If the benefits are 
increased by a factor of 2.5 to account for uncertainties, six additional SAMAs were determined 
to be potentially cost-beneficial (SAMAs 84, 106, 124, 125C, 129, and 138). 

AmerGen recognized that a combination of low-cost SAMAs could provide much of the risk 
reduction associated with higher-cost SAMAs, and may act synergistically to yield a combined 
risk reduction greater than the sum of the benefits of each SAMA if implemented individually 
(AmerGen 2005). AmerGen assessed various combinations of the seven potentially cost
beneficial SAMAs identified in the baseline case. On the basis of this assessment, AmerGen 
identified a subset of four SAMAs, along with a priority for implementation based on individual 
maximum net values. In order of implementation priority, they are SAMAs 109/125A, 134, 
125B, and 127. AmerGen concluded that if these four SAMAs are implemented, then the 
remaining SAMAs identified as cost-beneficial in the baseline analysis (I.e., SAMAs 91, 99, and 
130) will no longer be cost-beneficial (AmerGen 2005). 

The NRC staff noted that several SAMAs that are cost-beneficial at the upper bound 
(95th percentile) may remain cost-beneficial at the upper bound, even after implementing the 
four aforementioned SAMAs. Therefore, the staff asked AmerGen to provide an assessment of 
the upper bound net values for these SAMAs (Le., SAMAs 10,84,106, 124, 125C, 129, 132, 
and 138), assuming that the four cost-beneficial SAMAs noted above are implemented 
(NRC 2005). In its response, AmerGen provided the upper bound net values for these SAMAs 
(AmerGen 2006). With the exception of SAMAs 84 and 138, these SAMAs remained 
individually cost-beneficial at the upper bound. 

The NRC staff concludes that, with the exception of the potentially cost-beneficial SAMAs 
discussed above, the costs of the SAMAs evaluated would be higher than the associated 
benefits. 

5.2.6 Conclusions 

The NRC staff reviewed AmerGen's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by AmerGen are 
reasonable and sufficient for the license renewal submittal. Although the treatment of SAMAs 
for external events was somewhat limited by the unavailability of an external event PRA, the 
likelihood of there being cost-beneficial enhancements in this area was minimized by including 
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several candidate SAMAs related to dominant seismic, fire, and wind events, and by increasing 
the estimated SAMA benefits for internal events by a factor of 2 to account for potential benefits 
in external events. 

On the basis of its review of the SAMA analysis, the NRC staff concurs with AmerGen's 
identification of areas in which risk can be further reduced in a cost-beneficial manner through 
the implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential 
for cost-beneficial risk reduction, the staff considers that further evaluation of these SAMAs by 
AmerGen is warranted. However, none of the potentially cost-beneficial SAMAs relate to 
adequately managing the effects of aging during the period of extended operation. Therefore, 
they need not be implemented as part of the license renewal pursuant to 10 CFR Part 54. 

5.3 References 

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing of 
Production and Utilization Facilities." 

10 CFR Part 51. Code of Federal RegUlations, Title 10, Energy, Part 51, "Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions." 

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 

10 CFR Part 73. Code of Federal Regulations, Title 10, Energy, Part 73, "Physical Protection of 
Plants and Materials." 

10 CFR Part 100. Code of Federal Regulations, Title 10, Energy, Part 100, "Reactor Site 
Criteria." 

AmerGen Energy Company, LLC (AmerGen). 2005. Applicant's Environmental Report
Operating License Renewal Stage, Oyster Creek Generating Station. Docket No. 50-219. 
Forked River, New Jersey. (July 22, 2005). 

AmerGen Energy Company, LLC (AmerGen). 2006. Letter from P.B. Cowan, AmerGen Energy 
Company, LLC, Kennett Square, Pennsylvania, to U.S. Nuclear Regulatory Commission, 
Document Control Desk, Rockville, Maryland, Subject: "Response to NRC Request for 
Additional Information Related to Severe Accident Mitigation Alternatives (SAMAs) for Oyster 
Creek Generating Station (TAC No. MC7625}." (January 9, 2006). 

GPU Nuclear, Inc. 1992. Oyster Creek Nuclear Generating Station (OCNGS), Operating 
License No. DPR-16, Docket No. 50-219, Response to Generic Letter 88-20, "Individual Plant 
Examinations for Severe Accident Vulnerabilities (IPE}." (August 14, 1992). 
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I. Control containment venting with a narrow pressure band (SAMA 53), and 

• Use the security diesel generator to extend the life of the 125 volt DC batteries 
(a new SAMA). 

The staff concludes that, with the exception of the potentially cost-beneficial SAMAs discussed 
above, the costs of the SAMAs evaluated would be higher than the associated benefits. 

5.2.6 Conclusions 

The staff reviewed Entergy's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by Entergy are 
reasonable and sufficient for the license renewal submittal. Although the treatment of SAMAs 
for external events was somewhat limited by the unavailability of an external event PSA, the 
likelihood of there being cost-beneficial enhancements in this area was minimized by 
improvements that have been realized as a result of the IPEEE process, and increasing the 
estimated SAMA benefits for internal events by a factor of five to account for potential benefits 
in external events. 

Based on its review of the SAMA analysis, the staff concurs with Entergy's identification of 
areas in which risk can be further reduced in a cost-beneficial manner through the 
implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential for 
cost-beneficial risk reduction, the staff considers that further evaluation of these SAMAs by 
Entergy is warranted. However, none of the potentially cost-beneficial SAMAs relate to 
adequately managing the effects of aging during the period of extended operation. Therefore, 
they need not be implemented as part of the license renewal pursuant to 10 CFR Part 54. 

5.3 References 

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, Appendix I, 
"Numerical Guides for Design Objectives and Limiting Conditions for Operations to Meet the 
Criterion 'As Low As Reasonably Achievable' for Radiological Material in Light-Water-Cooled 
Nuclear Power Reactor Effluents." 

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions." 

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 
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5.2.6 Conclusions 

The NRC staff reviewed Entergy's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by Entergy are reasonable 
and sufficient for the license renewal submittal. Although the treatment of SAMAs for external 
events was somewhat limited by the unavailability of an external event PSA, the likelihood of 
there bei_~g cost-beneficial enhancements in this area was minimized by improvements that 
have been realized as a result of the IPEEE process, and increasing the estimated SAMA 
benefits f~r internal events by a multiplier to account for potential benefits in external events. 

Based on its review of the SAMA analysis, the NRC staff concurs with Entergy's identification of 
areas in which risk can be further reduced in a cost-beneficial manner through the 
implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential for 
cost-beneficial risk reduction, the NRC staff considers that further evaluation of these SAMAs by 
Entergy is warranted. However, none of the potentially cost-beneficial SAMAs relate to 
adequately managing the effects of aging during the period of extended operation. Therefore, 
they need not be implemented as part of the license renewal pursuant to 10 CFR Part 54. 

5.3 References 

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing of 
Production and Utilization Facilities." 

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions." 

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 

10 CFR Part 73. Code of Federal Regulations, Title 10, Energy, Part 73, "Physical Protection of 
Plants and Materials." 

10 CFR Part 100. Code of Federal Regulations, Title 10, Energy, Part 100, "Reactor Site 
Criteria." 

Entergy Nuclear Vermont Yankee, LLC and Entergy Nuclear Operations, Inc. (Entergy). 2006a. 
Applicant's Environmental Report - Operating License Renewal Stage, Vermont Yankee 
Nuclear Power Station. Docket No. 50-271. Brattleboro, Vermont. (January 25, 2006). 
ADAMS No. ML060300086. 
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In supplemental information to the ER, Entergy provided a revised assessment based on a 
separate accounting of uncertainties (Entergy 2006b). The revised assessment resulted in 
identification of the same potentially cost-beneficial SAMAs. However, based on further 
consideration of potentially cost-beneficial SAMAs at other plants, Entergy identified one 
additional potentially cost-beneficial SAMA (Entergy 2006b). This alternative involves use of a 
portable generator (to power battery chargers) to extend the coping time in loss of AC power 
events. 

The NRC staff concludes that, with the exception of the potentially cost-beneficial SAMAs 
discussed above, the costs of the SAMAs evaluated would be higher than the associated 
benefits. 

5.2.6 Conclusions 

The NRC staff reviewed Entergy's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by Entergy are reasonable 
and sufficient for the license renewal submittal. Although the treatment of SAMAs for external 
events was somewhat limited by the unavailability of an external event PSA, the likelihood of 
there being cost-beneficial enhancements in this area was minimized by improvements that 
have been realized as a result of the IPEEE process and increasing the estimated SAMA 
benefits for internal events by a multiplier to account for potential benefits in external events. 

Based on its review of the SAMA analysis, the NRC staff concurs with Entergy's identification of 
areas in which risk can be further reduced in a cost-beneficial manner through the 
implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential for 
cost-beneficial risk reduction, the NRC staff considers that further evaluation of these SAMAs by 
Entergy is warranted. However, none of the potentially cost-beneficial SAMAs relate to 
adequately managing the effects of aging during the period of extended operation. Therefore, 
they need not be impleme.nted as part of the license renewa!" pursuant to 10 CFR Part 54. 

5.3 References 

10 CFR Part 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing ot" 
Production and Utilization Facilities." . 

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions." 

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
Renewal of Operating licenses for Nuclear Power Plants." 
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The Staff concludes that, with the exception of the potentially cost-beneficial SAMAs discussed 
above, the costs of the SAM As evaluated would be higher than the associated benefits. 

5.2.6 Conclusions 

The Staff reviewed WCNOC's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion tnat the SAMA evaluations performed by WCNOC are 
reasonable and sufficient for the license renewal submittal. Although the treatment of SAMAs 
for external events was somewhat limited by the unavailability of an external event PSA, the ' 
likelihood of there being cost-beneficial enhancements in this area was minimized by 
improvements that have been realized as a result of the IPEEE process, and increasing the 
estimated SAMA benefits for internal events by a factor of two to account for potential benefits 
in external events. 

Based on its review of the SAMA analysis, the Staff concurs with WCNOC's identification of 
areas in which risk can be further reduced in a cost-beneficial manner through the 
implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential for 
cost-beneficial risk reduction, the Staff ,considers that further evaluation of these SAMAs by 
WCNOC is warranted. However, none of the potentially cost-beneficial SAMAs relate to 
adequately managing the effects of aging during the period of extended operation. Therefore, 
they need not be implemented as part of the license renewal pursuant to 10 CFR Part 54. 

5.3 References 

10 CFR Part, 50. Code of Federal Regulations, Title 10, Energy, Part 50, HDomestic Licensing of 
Production and Utilization Facilities.n 

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, HEnvironmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions.n 

10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, HRequirements for 
Renewal of Operating Licenses for Nuclear Power Plants." 

10 CFR Part 73. Code of Federal Regulations, Title 10, Energy, Part 73, HPhysical Protection of 
Plants and Materials." 

10 CFR Part 100. Code of Federal Regulations, Title 10; Energy, Part 100, "Reactor Site 
Criteria." 
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CP&L identified one potentially cost-beneficial SAMA in the baseline analysis contained in the 
ER (using a three percent discount rate). The potentially cost-beneficial SAMAs is: 

SAMA 9 - Proceduralize actions to open emergency diesel generator (EDG) room doors 
and implement portable fans on loss of heating ventilation and air-conditioning (HVAC). 

CP&L performed additional analyses to evaluate the impact of parameter choices and 
uncertainties on the results of the SAMA assessment (Progress Energy 2006). If the benefits 
are increased by a factor of 1.5 to account for uncertainties, two additional SAMA candidates 
were determined to be potentially cost-beneficial: 

SAMA 6 - Waterproof motor operators for valves 1 SW-274 and 1 SW-275 to mitigate 
floods caused by service water line breaks 

SAMA 8 - Provide the capability to align a direct feed to the 1 B3-SB transformer to 
preclude battery depletion, and to align the "C" charging/safety injection pump (CSIP) for 
seal injection 

The staff concludes that, with the exception of the potentially cost-beneficial SAMAs discussed 
above, the costs of the SAMAs evaluated would be higher than the associated benefits. 

5.2.6 Conclusions 

The staff reviewed CP&L's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by CP&L are reasonable 
and sufficient for the license renewal submittal. Although the treatment of SAMAs for external 
events was somewhat limited by the unavailability of an external event PSA, the likelihood of 
there being cost-beneficial enhancements in this area was minimized by improvements that 
have been realized as a result of the IPEEE process, and increasing the estimated SAMA 
benefits for internal events by a factor of two to account for potential benefits in external events. 

Based on its review of the SAMA analysis, the staff concurs with CP&L's identification of areas 
in which risk can be further reduced in a cost-beneficial manner through the implementation of 
all or a subset of potentially cost-beneficial SAMAs. Given the potential for cost-beneficial risk 
reduction, the staff considers that further evaluation of these SAMAs by CP&L is warranted. 
However, none of the potentially cost-beneficial SAMAs relate to adequately managing the 
effects of aging during the period of extended operation. Therefore, they need not be 
implemented as part of the license renewal pursuant to 10 CFR Part 54. 
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percent (NRC 2004). SNC provided both sets of estimates (SNC 2007a, SNC 2007b, SNC 
2008). 

sNc identified two potentially cost-beneficial SAMAs in the baseline analysis contained in the 
ER (using a three percent discount rate). The potentially cost-beneficial SAMAs are: 

• SAMA 2 - Maintain full-time black start capability of the Plant Wilson combustion 
turbines. 

• SAMA 4 - Prepare procedures and operator training for cross-tying an opposite unit 
diesel generator. 

SNC performed additional analyses to evaluate the impact of parameter choices and 
uncertainties on the results of the SAMA assessment (SNC 2007a). If the benefits are 
increased by a factor of 2 to account for uncertainties, two additional SAMA candidates were 
determined to be potentially cost-beneficial: 

• SAMA 6 -Implementation of a bypass line for the cooling tower return isolation valves. 
• SAMA 16 - Enhance procedures for Interfacing Systems Loss of Coolant Accidents 

(ISLOCA) response. 

However, based on more realistic estimates of implementation costs and benefits, SNC 
determined that the latter two SAMAs would not be cost-beneficial (SNC 2007b). The Staff 
concludes that, with the exception of the potentially cost-beneficial SAMAs discussed above, the 
costs of the SAMAs evaluated would be higher than the associated benefits. 

5.2.6 Conclusions 

The Staff reviewed SNC's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by SNC are reasonable 
and sufficient for the license renewal submittal. Although the treatment of SAMAs for external 
events was somewhat limited by the unavailability of an external event PRA, the likelihood of 
there being cost-beneficial enhancements in this area was minimized by improvements that 
have been realized as a result of the IPEEE process, and increasing the estimated SAMA 
benefits for internal events by a factor of two to account for potential benefits in external events. 
Based on its review of the SAMA analysis, the Staff concurs with SNC's identification of areas in 
which risk can be further reduced in a cost-beneficial manner through the implementation of all 
or a subset of potentially cost-beneficial SAMAs. Given the potential for cost-be.neficial risk 
reduction, the Staff considers that further evaluation of the two potentially cost-beneficial 
SAMAs by SNC is warranted. However, none of the potentially cost-beneficial SAMAs relate to 
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r adequately managing the effects of aging during the period of extended operation. Therefore] l they need not be implemented as part of the license renewal pursuant to 10 CFR Part 54. 

5.3 References 
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states that two sets of estimates should be developed - one at three percent and one at seven 
percent (NRC 2004). PPL provided both sets of estimates (PPL 2006). 

PPL identified two potentially cost-beneficial SAMAs in the baseline analysis contained in the 
ER (using a three percent discount rate). The potentially cost-beneficial SAMAs are: 

• SAMA 2a - Install minimal hardware changes and modify procedures to provide a 
cross-tie capability between the 4 kilovolt (kV) alternating current (AC) emergency 
buses. 

• SAMA 6 - Procure an additional portable 480 volt (V) AC station diesel generator to 
power battery chargers in scenarios where AC power is unavailable. 

PPL performed additional analyses to evaluate the impact of parameter choices and 
uncertainties on the results of the SAMA assessment (PPL 2006). Three additional SAMA 
candidates were determined to be potentially cost-beneficial, if the benefits were increased by a 
factor of 2.1 to account for uncertainties: 

• SAMA 2b - Improve the cross-tie capability between 4 kV AC emergency buses, 
i.e., between A or D emergency buses and B or C emergency buses (a more flexible 
cross-tie option than SAMA 2a). 

• SAMA 3 - Modify procedures to stagger reactor pressure vessel (RPV) depressurization 
when fire protection system injection is the only available make-up source. 

• SAMA 5 - Modify portable station diesel generator to automatically align to 125 V direct 
current (DC) battery chargers. 

After reviewing PPL's SAMA analysis, the NRC staff concludes that the costs of all other 
SAMAs evaluated are greater than their associated benefits. 

5.2.6 Conclusions 

The NRC staff reviewed PPL's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by PPL are reasonable 
and sufficient for the license renewal submittal. Although the treatment of SAMAs for external 
events was somewhat limited by the unavailability of an external event PRA, the likelihood of 
there being cost-beneficial enhancements in this area was minimized by improvements that 
have been realized as a result of the IPEEE process and increasing the estimated SAMA 
benefits for internal events by a factor of two to account for potential benefits in external events. 
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Based on its review of the SAMA analysis, the NRC staff concurs with PPL's identification of 
areas in which risk can be further reduced in a cost-beneficial manner through the 
implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential for 
cost-beneficial risk reduction, the NRC staff considers that further evaluation of these SAMAs by 
PPL is warranted. However, none of the potentially cost-beneficial SAMAs relate to adequately 
managing the effects of aging during the period of extended operation. Therefore, they need 
not be implemented as part of the license renewal pursuant to 10 CFR Part 54. 
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1 5.2.6 Conclusions 
2 
3 The NRC staff reviewed the FENOC analysis and concluded that the methods used and the 
4 implementation of those methods were sound. The treatment of SAMA benefits and costs 
5 support the general conclusion that the SAMA evaluations performed by FENOC are 
6 reasonable and sufficient for the license renewal submittal. 

7 Based on its review of the SAMA analysis, the NRC staff concurs with the FENOC identification 
8 of areas in which risk can be further reduced in a cost-beneficial manner through the 
9 implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential for 

10 cost-beneficial risk reduction, the NRC staff considers that FENOC should further evaluate 
11 these SAMAs. However, none of the potentially cost-beneficial SAMAs relate to adequately 
12 managing the effects of aging during the period of extended operation. Therefore, they need 
13 not be implemented as part of the license renewal pursuant to 10 CFR Part 54. 

4 
15 5.3 References 
16 
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The staff concludes that, with the exception of the potentially cost-beneficial SAMAs, discussed 
above, the costs of the SAMAs evaluated would be higher than the associated benefits when 
they are considered independently. 

5.3.6 Conclusions 

The staff reviewed Exelon Generation's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by Exelon Generation are 
reasonable and sufficient for the license renewal submittal. 

Based on its review of the SAMA analysiS, the staff concurs with Exelon Generation's 
identification of areas in which risk can be further reduced in a cost-beneficial manner through 
the implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential 
for cost-beneficial risk reduction, the staff considers that further evaluation of these SAMAs by 
Exelon Generation is warranted. However, none of the potentially cost-beneficial SAMAs relate 
to adequately managing the effects of aging during the period of extended operation. 
Therefore, they need not be implemented as part of the license renewal pursuant to 10 CFR 
Part 54. 
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5.2.6 Conclusions 

The NRC staff reviewed Entergy's analysis, as revised, and concludes that the methods used, 
and the implementation of those methods, were sound. The treatment of SAMA benefits and 
costs support the general conclusion that the SAMA evaluations performed by Entergy are 
reasonable and sufficient for the license renewal submittal. Although the treatment of SAMAs 
for external events was somewhat limited, the likelihood of there being cost-beneficial 
enhancements in this area was minimized by improvements that have been realized as a result 
of the IPEEE process and inclusion of a multiplier to account for external events. 

Based on its review of the SAMA analysis, as revised, the staff concurs with Entergy's 
identification of areas in which risk can be further reduced in a cost-beneficial manner through 
the implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential 
for cost-beneficial risk reduction, the staff considers that further evaluation of these SAMAs by 
Entergy is appropriate. However, none of the potentially cost-beneficial SAMAs relate to 
adequately managing the effects of aging during the period of extended operation. Therefore, 
they need not be implemented as part of IP2 and IP3 license renewal pursuant to 
10 CFR Part 54. 

In a decision issued on June 30, 2010, the Atomic Safety and Licensing Board ("Board") 
admitted two contentions for litigation, which had been filed by the State of New York in the 
Indian Point Units 2 and 3 license renewal adjudicatory proceeding. Entergy Nuclear 
Operations, Inc. (Indian Point Nuclear Generating Units 2 and 3), LBP-10-13, 71 NRC_ 
(2010). These contentions generally assert that the NRC staff must reach a final determination 
of the cost-beneficial SAMAs, from the slate of SAMAs that have been found to be potentially 
cost-beneficial, and that (a) the cost-beneficial SAMAs must be imposed as a "backfit" on the 
plants' current licensing basis ("CLB"), as a condition for license renewal, or (b) the staff must 
provide a sufficient explanation for not imposing such a license renewal condition. In this 
regard, the NRC staff has provided a detailed discussion of SAMA costs and benefits in this 
SEIS, which satisfies the NRC's obligation, under NEPA and related case law, to consider 
SAMAs in a license renewal proceeding such as the IP2 and IP3 proceeding. Indeed, as the 
Board found, while NEPA requires consideration of environmental impacts and alternatives, it 
does not require that SAMAs be imposed to redress environmental impacts. LBP-1 0-13, slip 
op. at 29. 

Moreover, the NRC staff has determined that none of the potentially cost-beneficial SAMAs are 
related to the license renewal requirements in 10 CFR Part 54 (Le., managing the effects of 
aging) (SEIS § 5.2.6). Under the NRC's regulatory system, any potentially cost-beneficial 
SAMAs that do not relate to 10 CFR Part 54 requirements would be considered, to the extent 
necessary or appropriate, under the agency's oversight of a facility's current operating license in 
accordance with 10 CFR Part 50 requirements, inasmuch as such matters would pertain not just 
to the period of extended operation but to operations under the current operating license term 
as well. Thus, there is no regulatory basis to suggest that potentially cost-beneficial SAMAs that 
are unrelated to Part 54 requirements must be imposed as a backfit to the CLB, as a condition 
for license renewal. 

Finally, the NRC staff notes that SAMAs, by definition, pertain to severe accidents - Le., those 
accidents whose consequences could be severe, but whose probability of occurrence is so low 
that they may be excluded from the spectrum of design basis accidents ("OBAs) that have been 
postulated for a plant (see GElS §§ 5.3.2, 5.3.3, 5.4); this is consistent with the conclusions 
reached in § 5.2.2 of this SEIS concerning severe accidents at IP2 and IP3. The Commission 
has previously concluded, as a generic matter, that the probability-weighted radiological 
consequences of severe accidents are SMALL. GElS § 5.5.2; 10 CFR Part 51, App. B, Table B 
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1. As stated in §§ 5.1.1 and 5.1.2 above, no significant new information has been identified that 
would remove IP2 and IP3 from these generic determinations. Thus, there is no regulatory 
basis to impose any of the potentially cost-beneficial SAMAs as a condition for license renewal 
of IP2 and IP3 - even if those potentially cost-beneficial SAMAs are "finally" found to be cost-
beneficial. . 

5.3 References 
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1 into the Corrective Action Program for further evaluation after the PRA has been updated with 
2 improved methodology for modeling pipe breaks (NSP 2009b). 

3 The staff concludes that, with the exception of the potentially cost-beneficial SAMAs discussed 
4 above, the costs of the SAMAs evaluated would be higher than the associated benefits. 

5 5.3.6 Conclusions 

6 The staff reviewed NSP=s analysis related to SAMAs and concluded that the methods used and 
7 the implementation of those methods were sound. The treatment of SAM A benefits and costs 
8 support the general conclusion that the SAMA evaluations performed by NSP are reasonable 
9 and sufficient for the license renewal submittal. 

, 10 Based on its review of the SAMA analysis, the staff concurs with NSP=s identification of areas 
11 in which risk can be further reduced in a cost"beneficial manner through the implementation of 
12 all or a subset of potentially cost-beneficial SAMAs. Given the potential for cost-beneficial risk 
13 reduction, the staff considers that further evaluation of these SAMAs by NSP is warranted. 
14 However, none of the potentially cost-beneficial SAMAs relate to adequately managing the 
15 effects of aging during the period of extended operation. Therefore, they need not be 
16 implemented as part of the license renewal pursuant to 10 CFR Part 54. 

17 5.4 Environmental Justice Issues Related to Severe Accidents, as submitted 
18 by the Pile 

19 The following information is provided by the Prairie Island Indian Community (PIIC). The 
20 information below does not represent the opinion of the NRC staff. 

21 The evaluation of severe accidents, within the environmental justice analysis is of 
22 paramount importance to the Prairie Island Indian Community. 

23 The Prairie Island Indian Community believes that the NRC, as part of its 
24 environmental justice review, should evaluate the potential risk associated with 
25 accidents that may have a disproportionate impact on minority populations. The 
26 Prairie Island Indian Community is the closest community to the PINGP 1 and 2. 
27 This concept of risk includes the potential consequences of a reactor accident. 
28 Mitigation of severe accidents is an integral part of the NRC's Severe Accident 
29 Mitigation Alternatives (SAMA) analysis. The Tribe does not believe, however, 
30 that the SAMA process can provide a realistic or acceptable treatment of the risk 
31 to the Tribe's unique status as an Indian Tribe and minority Community. 
32 Therefore, the Tribe believes that the risk from an accident and mitigating 
33 measures must be specifically analyzed by the NRC as part of its Environmental 
34 Justice analysis. In the case of the continued operation of PINGP, the 
35 consequences of an accident would have a disproportionate impact on the Tribe, 
36 given its close proximity to PINGP 1 and 2 and its unique identity as a federally-
37 recognized Indian tribe. 

38 Members of our community and our ancestors have lived on Prairie Island for 
39 countless generations. There is also a unique relationship between our culture 
40 and this specific location. Prairie Island is our only home and the location of our 
41 business (which can only be located on our reservation), which is our primary 
42 means of providing services (including income) to our community. Not all 
43 impacts to the tribe would be economic-if there was an accident at PINGP, our 
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SAMA individually, the implementation cost could be reduced. Based on the evaluation of 
similar SAMAs involving improvements in room cooling and ventilation, DEK concluded that the 
following three additional SAMAs involving diesel room cooling improvements would be cost 
beneficial: 

• SAMA 81 - Add an EDG room high temperature alarm or redundant louver and 
thermostat 

• SAMA 166 - Open doors for alternate diesel generator room cooling 

• SAMA 167 - Proceduralize actions to open EDG room doors on loss of heating, 
ventilation, and air conditioning (HVAC) and implement portable fans 

Finally, DEK reviewed the analysis of the K1 07 Aa PRA, prepared subsequent to the SAMA 
evaluation documented in the ER, and found one new contributor to risk that could be impacted 
by a candidate SAMA. DEK concluded that a new SAMA addressing this contributor, loss of 
screen house ventilation, could be cost-effectively combined with similar SAMAs 81,82,83,160, 
166, 167, 170, and 171. 

• Implementation of temporary screenhouse ventilation, including'installing 
additional temperature detectors 

DEK committed to further review these SAMAs for implementation as part of DEK's ongoing 
performance improvement program (DEK, 2008), (DEK, 2009). 

The staff concludes that, with the exception of the potentially cost-beneficial SAMAs discussed 
above, the costs of the SAMAs evaluated would be higher than the associated benefits. 

5.2.6 Conclusions 

The staff reviewed DEK's analysis and concluded that the methods used and the 
implementation of those methods is sound. The treatment of SAMA benefits and costs support 
the general conclusion that the SAMA evaluations performed by DEK are reasonable and 
sufficient for the license renewal submittal. 

Based on its review of the SAMA analysis, the staff concurs with DEK's identification of areas in 
which risk can be further reduced in a cost-beneficial manner through the implementation of all 
or a subset of potentially cost-beneficial SAMAs. Given the potential for cost-beneficial risk 
reduction, the staff considers that further evaluation of these SAMAs by DEK is warranted. 
However, none of the potentially cost-beneficial SAMAs relate to adequately managing the 
effects of aging during the period of extended operation. Therefore, they need not be 
implemented as part of the license renewal pursuant to 10 CFR Part 54. 

5.3 REFERENCES 

10 CFR 50. Code of Federal Regulations, Title 10, Energy, Part 50, "Domestic Licensing of 
Production and Utilization Facilities." 

10 CFR 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental Protection 
Regulations for Domestic Licensing and Related Regulatory Functions." 
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• SAMA 68 - Revise procedures to allow the ability to cross-connect the 
circulating water pumps and the service water going to the turbine equipment 
cooling (TEC) heat exchangers, which allow continued use of the power 
conversion system after service water is lost. 

• SAMA 78 -Improve training on alternate injection via the fire water system, 
increasing the availability of alternate injection. 

• SAMA 79 - Revise procedures to allow use of the residual heat removal service 
water (RHRSW) system without a service water booster pump, increasing 
availability of the RHRSW system. 

NPPD performed additional analyses to evaluate the impact of parameter choices and 
uncertainties on the results of the SAMA assessment (NPPD, 2008). If the benefits are 
increased by an additional factor of 3 to account for uncertainties, three additional SAMA 
candidates were determined to be potentially cost-beneficial: 

• SAMA 14 - Provide a portable generator to supply DC power to individual 
panels during a station blackout (SBO), increasing the time available for AC 
power recovery. 

• SAMA 64 - Revise procedures to allow use of a fire pumper truck to pressurize 
the fire water system, increasing availability of the fire water system. 

• SAMA 75 - Implement Generation Risk Assessment (trip and shutdown risk 
modeling) into plant activities, decreasing the probability of trips/shutdown. 

( NPPD indicated t~at detailed engineering project cost-benefit analyses have been initiated for ) 
the 11 potentially cost-beneficial SAMAs (NPPD, 2008), (NPPD, 2009a). 

Based on the staff's review and the supplemental information provided by NPPD, the NRC staff 
concludes that, with the exception of the potentially cost-beneficial SAMAs discussed above, the 
costs of the SAMAs evaluated would be higher than the associated benefits. 

5.3.6 Conclusions 

The staff reviewed NPPD's analysis and concluded that the methods used and the 
implementation of those methods were sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by NPPD are reasonable 
and sufficient for the license renewal submittal. 

Based on its review of the" SAMA analYSis, the staff concurs with NPPD's identification of areas 
in which risk can be further reduced in a cost-beneficial manner through the implementation of 
all, or a subset of potentially cost-beneficial SAMAs. Given the potential for cost-beneficial risk 
reduction, the staff considers that further consideration of these SAMAs by NPPD is warranted. 
However, none of the potentially cost-beneficial SAMAs relate to adequately managing the 
effects of aging during the period of extended operation (Le., none of the potentially 
cost-beneficial SAMAs would reduce the frequency or risk associated with aging-related 
failures). Therefore, they need not be implemented as part of the license renewal pursuant to 
10 CFR Part 54. 

July 2010 5-7 NUREG-1437, Supplement 41 I 



~U.S.NRC 
United States Nuclear Regulatory Commission 

Protecting People and the Environment 

Generic Environmental 
Impact Statement for 
License Renewal of 
Nuclear Plants 

Supplement 42 

Regarding Duane Arnold 
Energy Center 

Final Report 

Manuscript Completed: October 2010 
Date Published: October 2010 

Office of Nuclear Reactor Regulation 

NUREG-1437 
Supplement 42 



Environmental Impacts of Postulated Accidents 

The Staff concludes that, with the exception of the potentially cost-beneficial SAMAs discussed 
above, the costs of the SAMAs evaluated would be higher than the associated benefits. 

5.3.6 Conclusions 

The Staff reviewed FPL-DA's analysis and concluded that the methods used and the 
implementation of those methods are sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by FPL-DA are 
reasonable and sufficient for the license renewal submittal. 

Based on its review of the SAMA analysis, the Staff concurs with FPL-DA's identification of 
areas in which risk can be further reduced in a cost-beneficial manner through the 
implementation of all, or a subset of, potentially cost-beneficial SAMAs. Given the potential for 
cost-beneficial risk reduction, the Staff considers that further evaluation of these SAMAs by 
FPL-DA is warranted. The Staff considered the mitigating benefits of implementing the SAMAs. 
However, none of the SAMAs listed above are specifically related to an agi"ng management 
review conducted under the license renewal safety review pursuant to 10 CFR Part 54. The 
applicant has not made a final determination to implement these SAMAs. 

5.4 REFERENCES 
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states that two sets of estimates should be developed: one at 3 percent and one at 7 percent 
(NRC 2004). APS provided both sets of estimates (APS 2008a). 

The cost-benefit analysis, as revised in response to NRC staff RAls, showed that one of the 
SAMA candidates was potentially cost-beneficial in the baseline analysis (Le., SAMA 6). APS 
performed additional analyses to evaluate the impact of parameter choices and uncertainties on 
the results of the SAMA assessment (APS 2009). As a result, two additional SAMAs were 
identified as potentially cost-beneficial (SAMAs 17 and 23). In response to another NRC staff 
RAI regarding the method used to assess the fire-related population dose and offsite economic 
cost reduction for certain SAMAs, APS identified one additional potentially cost-beneficial SAMA 
(SAMA 8). 

The potentially cost-beneficial SAMAs are: 

• SAMA 6 - Develop procedures to guide recovery actions for spurious 
electrical protection faults. 

• SAMA 17 - Modify the procedures to preclude reactor coolant pump 
operations that would clear the water seals in the cold leg after core damage. 

• SAMA 23 - Enhance procedures to direct steam generator flooding for 
release scrubbing. 

• SAMA 8 - Add auto starUload capability to the gas turbine generators. 

APS has committed to implement the first three SAMAs (SAMA 6,17, and 23) and also 
indicated that they will further consider the last SAMA (SAMA 8) for potential implementation 
(APS 2010). 

The staff concludes, with the exception of the potentially cost-beneficial SAMAs discussed 
above, the costs of the SAMAs evaluated would be higher than the associated benefits. 

5.3.6 Conclusions 

The staff reviewed APS's analysis and concluded that the methods used and the 
implementation of those methods was sound. The treatment of SAMA benefits and costs 
support the general conclusion that the SAMA evaluations performed by APS are reasonable 
and sufficient for the license renewal submittal. 

Based on its review of the SAMA analysis, the staff concurs with APS's identification of areas in 
which risk can be further reduced in a cost-beneficial manner through the implementation of all 
or a subset of potentially cost-beneficial SAMAs. Given the potential for cost-beneficial risk 
reduction, the staff considers that further evaluation of these SAMAs by APS is warranted. 
However, none of the potentially cost-beneficial SAMAs relate to adequately managing the 
effects of aging during the period of extended operation. Therefore, they need not be 
implemented as part of the license renewal pursuant to 10 CFR Part 54. 
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1 5.3.6 Conclusions 

2 The staff reviewed PSEG's analysis and concluded that the methods used and the 
3 implementation of those methods were sound. The treatment of SAMA benefits and costs 
4 support the general conclusion that the SAMA evaluations performed by PSEG are 
5 reasonable and sufficient for the license renewal submittal. 

6 Based on its review of the SAMA analysis, the staff concurs with PSEG's identification of 
7 areas in which risk can be further reduced at both SGS and HCGS in a cost-beneficial 
8 manner through the implementation of all, or a subset of potentially cost-beneficial SAMAs. 
9 Given the potential for cost-beneficial risk reduction, the staff considers that further 

10 consideration of these SAMAs by PSEG is warranted. However, none of the potentially 
11 cost-beneficial SAMAs relate to adequately managing the effects of aging during the period 
12 of extended operation for SGS or HCGS. Therefore, they need not be implemented as part 
13 of the license renewal pursuant to 10 CFR Part 54. 
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16 Licensing of Production and Utilization Facilities." 
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18 Protection Regulations for Domestic Licensing and Related Regulatory Functions." 

19 10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for 
20 Renewal of Operating Licenses for Nuclear Power Plants." 

21 10 CFR Part 100. Code of Federal Regulations, Title 10, Energy, Part 100, "Reactor Site 
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25 Washington, D.C. ADAMS Accession No. ML061770605 

26 NRC (U.S. Nuclear Regulatory Commission). 1997. Regulatory Analysis Technical 
27 Evaluation Handbook. NUREG/BR 0184, Washington, D.C. 
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29 U.S. Nuclear Regulatory Commission. NUREG/BR-0058, Rev. 4, Washington, D.C. 

30 NRC (U.S. Nuclear Regulatory Commission). 2101a. Letter From Charles Eccleston, U.S. 
31 NRC, to Thomas Joyce, PSEG. Subjec: Revised Request for Addition Information 
32 Regarding Severe Accident Mitigation Alternatives for Salem Nuclear Generating Station, 
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NRC STAFF'S STATEMENT OF MATERIAL FACTS 
IN SUPPORT OF ITS CROSS-MOTION FOR 

SUMMARY DISPOSITION OF CONTENTION NYS 35/36 

INTRODUCTION 

Pursuant to 10 C.F.R. §§ 2.1205(b) and 2.710(a), the NRC Staff ("Staff') submits this 

Statement of Material Facts in support of its "Cross-Motion for Summary Disposition of 

Contention NYS-35/36," filed on February 7,2011. 1 The Staff submits that there is no genuine 

dispute of material fact with respect to each of the statements provided herein, and that 

summary disposition of this contention should be granted in favor of the Staff, for the reasons 

stated herein and in the Staff's cross-motion for summary disposition. 

STATEMENT OF UNDISPUTED MATERIAL FACTS 

1. On February 3, 2011, Entergy Nuclear Operations, Inc. ("Entergy" or "Applicant") 

filed its "Statement of Material Facts in Support of Applicant's Cross-Motion for Summary 

Disposition of Contention NYS-35/36" ("Entergy's Statement of Material Facts"). Therein, 

Entergy submitted statements, in 22 numbered paragraphs, of the material facts as to which it 

1 See "NRC Staff's (1) Cross-Motion for Summary Disposition, and (2) Response to New York 
State's Motion for Summary Disposition, of Contention NYS-35/3~; (Sever Accident Mitigation 
Alternatives)" ("Staff's Cross-Motion") (Feb. 7, 2011). 
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contends there is no genuine dispute, in support of its cross-motion for summary disposition of 

Contention NYS-35/36.2
. 

2. The Staff has reviewed Entergy's Statement of Material Facts, and has 

determined that it substantially agrees with each of the statements of material fact set forth 

therein. Accordingly, inasmuch a~ Entergy's Cross-Motion and the Staff's Cross-Motion raise 

substantially identical issues, in the interest of judicial economy and conserving the resources of 
I ': 

all parties, the Staff hereby adopts and incorporates by reference herein, in support of the 

Staff's Cross-Motion, each of the Applicant's 22 numbered statements as to which Entergy 

contends there is no genuine dispute of material fact. In addition to the Applicant's Statements 

of Material Fact 1 - 22, the Staff identifies the following statements as to which there is no 

genuine dispute of material fact. 

3. The Staff's Final SEIS (Supplement 38 to the Commission's GElS) provided a 

detailed evaluation of the environmental impacts of license reilewal, including the impacts of 

postulated accidents (including severe accidents) at IP2 and IP3. The FSEIS also provided a 

detailed, site-specific evaluation of the Applicant's SAMA analyses, as revised in its December 

2009 SAMA Reanalysis. The Staff's evaluation took into account the hundreds of SAMAs that 

had been identified by Entergy (see FSEIS at G-49). A detailed description of each aspect of 

this evaluation was provided in Appendix G. See FSEIS, Chapter 5, and Appendix G, passim. 

4. The FSEIS presented the Staff's conclusions as to the sufficiency of the 

Applicant's SAMA analyses for license renewal purposes, and the bases for those conclusions. 

Id., at 5-4 - 5-11, and G-1 - G-49. In addition, the Staff provided a further explanation of the 

bases for its determination that none of the SAMAs identified by Entergy as potentially cost-

2 See "Applicant's Consolidated Memorandum in Opposition to New York State's Motion for 
Summary Disposition of Contention NYS-35/36 and in Support of Its Cross-Motion for Summary 
Disposition" ("Applicant's Cross-Motion") (Feb. 3, 2011). 
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beneficial need be imposed as a condition for license renewal - "even if those potentially cost-

beneficial SAMAs are 'finally' found to be cost-beneficiaL" Id. at 5-11 - 5-12. 

5. In this regard, the FSEIS stated: 

The staff reviewed Entergy's [SAMA] analysis, as revised, and 
concludes that the methods used, and the implementation of 
those methods, were sound. The treatment of SAMA benefits and 
costs support the general conclusion that the SAMA evaluations 
performed by Entergy are reasonable arid siJfficient for the license 
renewal submittal. Although the treatment of SAMAs for external 
events was -somewhat limited, the likelihood"of there being cost
beneficial e'lhancements in this area was minimized by 
improvements that have been realized as a result of the IPEEE 
[(Individual Plant Examination of External Events)] process and 
inclusion of a multiplier to account for external events. 

Based on its review of the SAMA analysis, as revised, the staff 
concurs with Entergy's identification of areas in which risk can be 
further reduced in a cost-beneficial manner through the 
implementation of all or a subset of potentially cost-beneficial 
SAMAs. Given the potential for cost-beneficial risk reduction, the 
staff considers that further evaluation of these SAMAs by Entergy 
is appropriate. However, none of the potentially cost-beneficial 
SAMAs relate to adequately managing the effects of aging during 
the period of extended operation. Therefore, they need not be 
implemented as part of IP2 and IP3 license renewal pursuant to . 
10 CFR Part 54. 

FSEIS at 5-11; cf Appendix G at G-49. 

6. Further, the Staff summarized its reasons for declining to impose any SAMAs as 

a condition for license renewal, stating as follows: 

[T]he NRC staff has provided a detailed discllIssion of SAMA costs 
and benefits in this SEIS, which satisfies thE: NRC's obligation, 
under NEPA and related case law, to consider SAM As in a license 
renewal proceeding such as the IP2 and IP3 proceeding. Indeed, 
as the Board found, while NEPA requires consideration of 
environmental impacts and alternatives, it doss not require that 
SAMAs be imposed to redress environmentai impacts. 
LBP-1 0-13, slip op. at 29. 

Moreover, the NRC st'lff has determined that none of the 
potentially cost-beneficial SAMAs are related to the license 
renewal requirements in 10 CFR Part 54 (Le., managing the 
effects of aging) (SEIS § 5.2.6). Under the NRC's regulatory 
system, any potentially cost-beneficial SAMAs that do not relate to 
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10 CFR Part 54 requirements would be considered, to the extent 
necessary or appropriate, under the agency's oversight of a 
facility's current operating license in accordance with 10 CFR Part 
50 requirements, inasmuch as such matters would pertain not just 
to the period of extended operation but to operations under the 
current operating license term as well. Thus, there is no regulatory 
basis to suggest that potentially cost-beneficial SAMAs that are 
unrelated to Part 54 requirements must be i'mposed as a backfit to 
the CLB, as a condition for license renewal.: ) 

Finally, the NRC staff notes that SAMAs, by definition, pertain to 
severe accidents - I.e., those accidents whose consequences 
could be severe, but Whose probability of occurrence is so low that 
they may be excludec{from the soectrum of d,esign basis 
accidents ("DBAs) that have beel1 ,postulated for a plant (see 
GElS §§ 5.3.2, 5.3.3, 5.4); this is consistent with the conclusions 
reached in § 5.2.2 of this SEIS concerning severe accidents at IP2 
and IP3. The Commission has previously concluded, as a generic 
matter, that the probability-weighted radiological consequences of 
severe accidents are SMALL. GElS § 5.5.2; 10 CFR Part 51, App. 
B, Table B1. As stated in §§ 5,1.1 and 5,1.2 above, no significant 
new information has b~en identified that would remove IP2 and 
IP3 from these generic determinations. Thus, there is no 
regulatory basis to impose any of the potentially cost-beneficial 
SAMAs as a condition for license renewal of IP2 and IP3 - even if 
those potentially cost-beneficial SAMAs are "finally" found to be 
cost-beneficial. 

FSEIS at 5-11 - 5-12. 

7. The Staff further explained this determination in its response to comments on the 

Draft SEIS, in Appendix A of the FSEIS. There, the Staff stated as follows: 

The SAMA analysis constitutes a systematic and comprehensive 
process for identifying potential plannmprovements, evaluating the 
implementation costs and risk reduction for each SAMA, and 
determining which SAMAs may be cost beneficial to implement. The 
analysis is technically rigorous and consistent with the NEPA 
expectation that federal agencies take a "hard-Iook" at the 
environmental impacts of their proposed actions, including 
consideration of viable alternatives. If a SAMA is determined to be 
potentially cost beneficial but is not related to adequately managing the 
effects of aging during the re-licensing period, :t is not required to be 
implemented as part of license renewal pursuant to 10 CFR Part 54. 
Further refinement beyond determining whethel" a SAMA is potentially 
cost be!1eficial is not necessary for an objective evaluation. 
Nevertheless, potentially cost-beneficial altern;3tives are identified and 
considered as part of the license renewal process, and licensees often 
commit to further evaluate the most promising cost-beneficial SAMAs 
among those that have been identified, for possible future 
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implementation in order to further reduce plant risk, as Entergy has 
done for Indian Point. Such a commitment to perform a further 
evaluation is not a condition of granting a renewed license. Accordingly, 
a license renewal applicant's decision to defer this further evaluation of 
the potentially cost-beneficial SAMAs which it has identified, to some 
point in the future (Le., outside the license renewal SAMA review), is 
acceptable. 

FSEIS Appendix A at A-127. 

8. New York filed its Contentions 35 and 36 on March 11, 2010. The Board 
. I 

" 
admitted those contentions, in part, and consolidated them into Contention NYS-35/36 on 

: I 

June 30, 2010. See Entergy Nuclear Operations, Inc. (Indian Point Nuclear Generating Units 2 

and 3), LBP-10-13, slip op. at 29 (June 30, 2010). 

9. The Final SEIS was issued on December 3, 2010, approximately nine months 

after New York filed Contentions 35 and 36, and approximately five months after the Board 

issued its ruling in LBP-10-13. New York has not amended Contention NYS-35/36 following 

the Staff's issuance of its Final SEIS. 

Dated at Rockville, Maryland 
this 7th day of February 2011 

Respectfully submitted, 

~'O~ 
SherWin E. Turk 
Counsel for NRC Staff 

Office of the General Counsel 
U.S. Nuclear Regulatory Commission 
11555 Rockville Pike 
Rockville, MD 20852 
(301) 415-1533 
Sherwin. Turk@nrc.gov 

mailto:Turk@nrc.gov
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NRC STAFF'S RESPONSE TO THE STATE OF NEW YORK'S 
STATEMENT OF MATERIAL FACTS NOT IN DISPUTE 

INTRODUCTION 

Pursuant to 10 C.F.R. §§ 2.1205(b) and 2.710(a), the NRC Staff ("Staff') submits this 

response to the Statement of Material Facts filed by the State of New York ("New York") in 

support of Its motion for summary disposition of Contention NYS 35/36. 1 For each of the 

"statements of material fact" presented by New York, the Staff provides, first, New York's 

statement, and second, the Staff's response thereto. 

As indicated in this response, the Staff disagrees with the accuracy, relevance and/or 

materiality of many of New York's statements of "material facts." Nonetheless, as set forth in 

the Staff's accompanying cross-motion for summary disposition of Contention NYS-35/36,2 the 

Staff agrees with New York's assessment that its motion for summary disposition does not raise 

any genuine issues of fact for which a hearing is required. Further, the Staff submits that 

1 See (1) "State of New York's Motion for Summary Disposition of Consolidated Contention 
NYS-35/36" (Jan. 14,201 t) ("New York's Motion"); and (2) "State of New York's Statement of Undisputed 
Material Facts in Support of Its Motion for Summary Disposition of Combined Contention NYS-35/36" 
(Jan. 14, 2011) (UNYS Statement of Material Facts"). 

2 "NRC Staff's (1) Cross-Motion For Summary Disposition and (2) Response to New York State's 
Motion For Summary Disposition of Contention NYS-35/36 (Severe Accident Mitigation Alternatives)" 
(Feb. 7, 2011) ("Staffs Cross-Motion"). 
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summary disposition of this contention is warranted in favor of the Staff, for the reasons stated 

in the Staff's cross-motion for summary disposition filed herewith. 

RESPONSE TO NEW YORK'S STATEMENTS 

1. The Final Supplemental Environmental Impact Statement Regarding Indian Point 
Nuclear Generating Stations Unit 2 and Unit 3 ("FSEIS") identifies 13 potentially cost-beneficial 
severe accident mitigation alternatives ("SAMAs") for Indian Point Unit 2 ("IP2") and 9 potentially 
cost-beneficial SAMAs for Indian Point Unit 3 ("IP3"). FSEIS at 5-9 to 5-10. These totals include 
the two unnumbered SAMAs involving a safety valve gagging device for steam generator tube 
rupture (SGTR) events. FSEIS at 5-10, G-48 (one each for IP2 and IP3). 

Staff Response: Undisputed, as this statement recites the specified portion of the FSEIS 

at 5-9 - 5-10. 

2. The FSEIS notes that the cost-benefit analyses have not been completed for 
these 22 SAMAs and that further analysis is required. FSEIS at 5-11. 

Staff Response: Disputed, as this statement inaccurately characterizes the FSEIS. The 

FSEIS, which speaks for itself, indicates that the Applicant's SAMA analyses were sufficient for 

license renewal purposes. Compare FSEIS at 5-11 with New York Statement 2. 

3. In the original NYS Contention 35, New York State identified 9 potentially cost-
beneficial SAMAs for which final cost analyses had not been completed. These 9 SAMAS are: 

IP2009 

IP2021 

IP2022 

IP2062 

IP2053 

IP3007 

IP3018 

Create a reactor cavity flooding system; 

Install additional pressure or leak monitoring instrumentation for 
interfacing system loss of coolant accidents (ISLOCAs); 

Add redundant and diverse limit switches to each containment isolation 
valve; 

Provide a hard-wired connection to a safety injection (SI) pump from the 
alternate safe shutdown system (ASSS) power supply; 

Keep both pressurizer PORV block: valves open; 

Create a reactor cavity flooding system; 

Route the discharge from the main steam safety valves through a 



IP3019 

IP3053 
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structure where a water spray would condense the steam and remove 
most of the fission products (cost beneficial in TI-SGTR sensitivity in 
Section [8]); I, 

Install additional pressure or leak monitoring instrumentation for 
ISLOCAs; 

Install an excess flow valve to reduce the risk associated with hydrogen 
explosions. 

Entergy December 2009 SAMA Reanalysis, December 11, 2009 Letter from Fred Dacimo to 
U,S. Nuclear Regulatory Commission, Subject: License Renewal Application - SAMA 
Reanalysis Using Alternate Meteorological Tower Data, NL-09-165, Attachment 1, at 10-28 
(Tables 4 & 5), ML093580089 ("December 2009 SAMA Reanalysis"). 

Staff Response: Disputed, to the extent that this statement implies that "final cost 

analyses had not been completed" for 9 potentially cost-beneficial SAMAs; undisputed to the 

extent that the statement characterizes New York's original Contention 35. 

4. With regard to the 9 SAMAs identified in ,-r 3, supra, Entergy indicated that "the 
above potentially cost beneficial SAMAs have been submitted for engineering project cost
benefit analysis." December 2009 SAMA Reanalysis, Attachment 1, at 31-32. 

Staff Response: Undisputed, in that this statement recites the specified portion of 

Entergy's December 2009 SAMA Reanalysis. 

5. Entergy has not submitted a completed cost-benefit analysis for any of these 9 
SAMAs to the NRC Staff. 

Staff Response: Disputed, to the extent that this statement states that "completed" 

cost-benefit analyses have not been submitted for license renewal purposes; further, the 

statement is irrelevant to the extent that it concerns the engineering project cost-benefit analysis 

that Entergy has indicated it may perform. 

6. The FSEIS accepts the incomplete cost-benefit analyses as "sound" and 
concludes that the "evaluations performed by Entergy are reasonable and sufficient for the 
license renewal submittal." FSEIS at 5-11. 

Staff Response: Disputed. insofar as this statE~ment refers to the cost-benefit analyses 

submitted for license renewal purposes are "incomplet'9"; undisputed. insofar as the statement 
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recites the specified portions of the FSEIS. Further, the statement is irrelevant to the extent that 

it concerns the engineering project cost-benefit analysis that Entergy has indicated it may 

perform for purposes other than license renewal. 

7. In the original NYS Contention 36, NeVIl: York State identified 9 additional 
potentially cost-beneficial SAMAs where the benefits were substantially greater than the cost 
and contended that either the SAMA should be required to be implemented or a rational basis 
should be given for why it should not be implemented~ The following table accurately 
summarizes the findings in the December 2009 SAMA Reanalysis regarding these 9 
substantially cost-effective SAMAs for IP2 and IP3: :t 

TABLE OF SAMA COSTS AND BENEFITS [NOT REPRODUCED HEREIN] 

Staff Response: Disputed, to the extent that this statement characterizes the benefits of 

the specified SAMAs as being "substantially" greater than those SAMAs' costs, in that the term 

"substantially" is vague and undefined, and to the extent that it introduces categories of costs 

(Le., "Original Baseline Benefit," "Original Baseline Benefit with Uncertainty," and "Old Cost") 

that do not appear in the Applicant's December 2009 SAMA Reanalysis; undisputed, to the 

extent that this statement characterizes New York's original Contention 36 and to the extent that 

it reproduces the values for "New Baseline Benefit," "New Baseline Benefit With Uncertainty," 

and "New Cost" from the Applicant's December 2009 SAMA Reanalysis (Columns 2, 4, and 6). 

8. The Staff has not made a decision on the merits on whether any of the cost-
effective SAMAs identified in,-r 7, supra, should be added as license conditions for IP2 or IP3 
and Entergy has not committed to adopting any of these SAMAs. 

Staff Response: Disputed, in that the Staff has reached a final decision on this matter, 

as set forth in the FSEIS, e.g., at 5-11 - 5-12; undisputed to the extent it states that Entergy has 

not committed to adopting the specified SAMAs. Further, the statement is irrelevant to the 

extent that it concerns a commitment to adopt any SAMAs that are not related to managing the 

effects of aging for license renewal. 
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9. The FSEIS does not include any additional cost-benefit analyses beyond those 
provided by Entergy in its December 2009 SAMA Reanalysis and early submittals. 

Staff Response: Disputed, in that (a) the FSEIS discusses all of the cost-benefit 

analyses that were submitted by Entergy, including analyses for SAMAs other than those which 

were identified as potentially cost-beneficial, and (b) the term "early submittals" is vague and 

undefined. See FSEIS, Chapter 5, and Appendix G, passim. Further, the statement is 

irrelevant to the extent that it suggests that cost-benefit analyses other than those which have 

been submitted are required for license renewal purposes. 

10. The FSEIS concludes that completed cost-benefit analyses for the 18 above 
identified potentially cost-effective SAMAs and a decision on the merits as to whether any of 
these potentially cost-effective SAMAs should be included as license conditions for the 
proposed extended operating licenses for IP2 or IP3 need not be made prior to the Atomic 
Safety and Licensing Board reaching a decision on the proposed license renewal applications 
for IP2 and IP3. FEIS at 5-11 to 5-12. 

Staff Response: Disputed, in that this statement inaccurately characterizes the FSEIS. 

The FSEIS, which speaks for itself, indicates that the Applicant's SAMA analyses were sufficient 

for license renewal purposes. The statement is further disputed, insofar as it states or implies 

that "a decision on the merits" need not be made before the Board reaches a decision on the 

license renewal applications, in that the FSEIS states a decision on the merits for license 

renewal purposes. Compare FSEIS at 5-11 - 5-12 with New York Statement 10. 

11. The entire basis for NRC Staff's decisior; to not require completion of the cost 
analyses for all potentially cost-effective SAMAs and to not require implementation of any of the 
potentially cost-effective SAMAs is contained in the FSEIS 115.2.6. FSEIS at pp. 5-11 to 5-12. 

Staff Response: Disputed, in that this statement inaccurately characterizes the FSEIS. 

The FSEIS, which speaks for itself, provides an extended discussion of the basis for the Staff's 

decision not to require implementation of the potentially cost-beneficial SAMAs as a condition 

for license renewal; the "entire basis" for the Staff's conclusion is not contained in FSEIS 

115.2.6. The statement is further disputed, insofar as it states or implies that the necessary 

cost-benefit analyses have not been completed, or that the Staff has accepted cost-benefit 
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analyses that are incomplete for license renewal purposEf$. Further, the statement is irrelevant 

to the extent that it suggests that cost-benefit analyses other than those which have been 

submitted are required for license renewal purposes. 

12. The Indian Point reactors were never subjected to a SAMA analysis as part of 
the NEPA review during the proceedings for their initiaf operating licenses during the 1970s. 
FSEIS at 5-4, § 5.2. ' . 

Staff Response: Undisputed, insofar as this statement recites the FSEIS statement. 

13. According to NRC Staff and Entergy, as of 2000 approximately 16,971,000 
people live within 50 miles of IP2 and IP3. FSEIS at 2-124. 

Staff Response: Undisputed, insofar as this statement recites the population estimated 

in the FSEIS as an "approximate" number; the actual population estimate stated in the FSEIS is 

approximately 16,971,654 persons. FSEIS at 2-124. Further, the statement is irrelevant for the 

purposes of deciding the issues raised in Contention NYS 35/36. 

14. According to NRC Staff and Entergy, as of 2000 approximately 1,113,000 
people live within 20 miles of IP2 and IP3. FSEIS at 2-124. 

Staff Response: Undisputed, insofar as this statement recites the population estimated 

in the FSEIS as an "approximate" number; the actual population estimate stated in the FSEIS is 

approximately 1,113,089 persons. FSEIS at 2-124. Further, the statement is irrelevantfor the 

purposes of deciding the issues raised in Contention NYS 35/36. 

15. According to NRC Staff, IP2 and IP3 each are located in a high-population area. 
FSEIS at 2-124. 

Staff Response: Undisputed, insofar as this statement recites the FSEIS 

characterization of the population, FSEIS at 2-124. Further, the statement is irrelevant for the 

purposes of deciding the issues raised in Contention NYS 35/36. 

16. Entergy and NRC Staff project that by 2035 approximately 19,228,000 people will 
be within 50 miles of IP2 and IP3. FSEIS at G-20. 
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Staff Response: Disputed, to the extent that the statement mischaracterizes the 

population value cited by New York, at page G-20 of the FSEIS; and further disputed to the 

extent that it incorrectly reports the population values used by Sandia, on behalf of the Staff, in 

its independent assessment. See FSEIS at G-25. Undisputed, insofar as this statement refers 

to the population value utilized by Entergy in its SAMA analysis, as stated at page G-25 of the 

FSEIS. Further, the statement is irrelevant for the purposes of deciding the issues raised in 

Contention NYS 35/36. 

17. Of all the power reactors in the United States, the Indian Point reactors have the 
highest surrounding population both within a 50-mile radius and a 1 O-mile radius. NYS 
Contention 35, ,m 10, 12; NYS Contention 36, ,-r 19; AEC, Population Distribution Around 
Nuclear Power Plant Sites, Figure 2: Typical Site Population Distribution (5-50 Miles) (April 17, 
1973); FEMA, Nuclear Facilities & Population Density Within 10 Miles (June 2005). 

Staff Response: Disputed, to the extent that the statement requires close reading of the 

cited documents, for which page citations have not been provided; further, the statement is 

irrelevant for the purposes of deciding the issues raised in Contention NYS 35/36. 

Dated at Rockville, Maryland 
this ih day of February 2011 

Respectfully submitted, 

~;;f'/~ 
Sherwin E. Turk 
Counsel for NRC Staff 

Office of the General Counsel 
U.S. Nuclear Regulatory Commission 
11555 Rockville Pike 
Rockville, MD 20852 
(301)415-1533 
Sherwin. Turk@nrc.gov 

mailto:Turk@nrc.gov
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