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January 4, 2000

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of )
)
CAROLINA POWER & LIGHT ) Docket No. 50-400-LA
COMPANY )
(Shearon Harris Nuclear Power Plant) ) ASLBP No. 99-762-02-LA

SUMMARY OF FACTS, DATA, AND ARGUMENTS ON WHICH APPLICANT
PROPOSES TO RELY AT THE SUBPART K ORAL ARGUMENT

L INTRODUCTION

Pursuant to the Board’s Memorandum and Order (Granting Request to Invoke 10
C.F.R. Part 2, Subpart K Procedures and Establishing Schedule) dated July 29, 1999, as
amended by the Board’s Memorandum and Order (Extending Time for Written
Summaries and Oral Argument) dated December 13, 1999, Applicant Carolina Power &
Light Company (“CP&L”) submits its “Summary of Facts, Data, and Arguments on
which Applicant Proposes to Rely at the Subpart K Oral Argument” (“Applicant’s
Summary”). As required by 10 C.F.R. § 2.1113(a), attached as exhibits to Applicant’s

Summary are supporting facts and data in the form of swormn written affidavits.

This proceeding relates to CP&L’s December 23, 1998 application for a license

amendment to place spent fuel pools C and D in service at CP&L’s Harris Nuclear Plant



(“Harris Plant,” “HNP,” or “Harris”). The Harris Plant was originally planned as a four
nuclear unit site (Harris 1, 2, 3 and 4). In order to accommodate four units, the Harris
Fuel Handling Building was designed and constructed with four separate pools capable of
storing spent fuel. Spent fuel pools A and B were originally intended to support Harris 1

and 4. Spent fuel pools C and D were originally intended to support Harris 2 and 3.

Harris 3 and 4 were canceled in late 1981. Harris 2 was canceled in late 1983.
Spent fuel pools A, B, C and D and the spent fuel pool cooling and cleanup system
(“SFPCCS”) for spent fuel pools A and B were completed as part of the Fuel Handling
Building, are described in the HNP Final Safety Analysis Report, and are licensed as part
of the HNP. Construction on the SFPCCS for spent fuel pools C and D was discontinued
after Harris 2 was canceled. By that time, all four spent fuel pools had been constructed,
concrete had been poured, and the SFPCCS piping was installed, welded in place and

embedded in reinforced concrete.

Harris 1 began commercial operations in 1987. In addition, HNP was licensed to
accept spent fuel for storage from CP&L’s other nuclear plants, H. B. Robinson Unit 2,
and Brunswick Units 1 and 2. Beginning in 1989, spent fuel assemblies from Robinson
and Brunswick have been regularly shipped to the Harris Plant and are stored in spent

fuel pools A and B.

The December 23, 1998 license amendment request and the need to expand spent
fuel storage at HNP result from the failure of the U.S. Department of Energy (“DOE”) to

begin taking delivery of spent fuel in 1998, as required by the contract between DOE and



CP&L and by the Nuclear Waste Policy Act of 1982, as amended. CP&L requested that
the license amendment to allow placement of spent fuel in spent fuel pools C and D be
issued no later than December 31, 1999. CP&L plans to begin loading spent fuel in pool
C beginning in 2000. Delays would adversely impact CP&L’s ability to maintain
adequate spent fuel storage capacity and, with the loss of full core discharge capability at

one or more of CP&L’s nuclear plants, could lead to a forced shutdown condition.

Applicant invoked the Subpart K Procedures after the Board admitted Technical
Contentions 2 and 3 proffered by intervenor Board of Commissioners of Orange County
(“BCOC”) in its Memorandum and Order (Ruling on Standing and Contentions) dated
July 12, 1999. The Commission adopted 10 C.F.R. Part 2, Subpart K to implement a
Congressional mandate for expedited licensing procedures designed to encourage utilities

to expand spent fuel storage capacity at reactor sites.

Part II of Applicant’s Summary describes the legislative and regulatory purpose

requiring the strict threshold for an adjudicatory hearing in a Subpart K proceeding.

Part III summarizes Applicant’s position on the application to the strict threshold

to Technical Contentions 2 and 3.

Part [V addresses Technical Contention 2. First, we discuss Contention 2 as
admitted and the new issues BCOC has raised that are outside the scope of the
contention. Second, we brief the legal arguments which support the NRC Staff’s

consistent interpretation of General Design Criterion 62 since it was adopted in 1971 as



allowing burnup credit for criticality control in spent fuel pools. Third, we summarize
facts, data and arguments which demonstrate that a single fuel assembly misplacement
could not cause criticality in Harris spent fuel pools C and D. Fourth, we summarize our
arguments why BCOC cannot meets its burden of demonstrating an adjudicatory hearing

must be held to dispose of Contention 2.

Part V addresses Technical Contention 3. First, we point out the clarification and
narrowing of Contention 3 during discovery. Second, we summarize facts, data and
arguments which demonstrate that CP&L’s 10 C.F.R. § 50.55a Alternative Plan provides
an acceptable level of quality and safety in the as constructed SFPCCS for spent fuel
pools C and D. Third, we summarize facts, data and arguments which demonstrate that
the SFPCCS embedded piping and field welds have not deteriorated due to corrosion or
otherwise during the period between construction and today, are suitable for their
intended purpose, and provide an adequate level of quality and safety. Fourth, we
summarize our arguments why BCOC cannot meets its burden of demonstrating an

adjudicatory hearing must be held to dispose of Contention 3.

Part VI states the actions requested of the Board by Applicant at the conclusion of

oral argument.

Applicant’s Summary is supported by nine sworn statements in the form of

affidavits. In the remainder of this Introduction, we introduce each affidavit and its

purpose.



Exhibit 1 is the Affidavit of R. Steven Edwards (“Edwards Affidavit”). Mr.
Edwards has been employed by CP&L since 1982. He is presently the Supervisor, Spent
Fuel Pool Project, and is responsible for commissioning and placing into service spent
fuel pools C and D at the Harris Plant. Mr. Edwards first summarizes the background of
the license amendment request and the information submitted in support of the
application. He describes Harris Plant procedures, controls, physical conditions, physical
constraints, and calculations that establish a single fuel assembly misplacement in HNP
spent fuel pools C and D, involving a fuel element of the wrong burnup or enrichment,
cannot cause criticality in the fuel pool. Next, he describes the basis for the 10 C.F.R.
§50.55a Alternative Plan that provides assurance of acceptable quality and safety of the
stainless steel piping that is part of the SFPCCS for spent fuel pools C and D --
notwithstanding the destruction of the weld data reports for the field welds in that piping.
He then describes the measures set forth in the Equipment Commissioning Plan for spent
fuel pools C and D to ensure that there has not been significant degradation of the
components and piping in the SFPCCS that would affect their suitability for service. Mr.
Edwards provides the results of additional inspections and tests to confirm the acceptable
condition of the SFPCCS piping embedded in concrete. Finally, he discusses the
insignificant impact on Harris Plant operations and safety in the highly improbable event
of a failure of a weld in the embedded piping, and describes the counter-balancing
hardship and unusual difficulty that would result if CP&L were required to commission

spent fuel pools C and D without approval of the 50.55a Alternative Plan.



Exhibit 2 is the Affidavit of Dr. Stanley E. Turner, PE (“Turner Affidavit”). Dr.
Turner is Senior Vice President and Chief Nuclear Scientist of Holtec International. Dr.
Turner has four decades’ experience in criticality safety analysis for nuclear power plants
and has personally performed criticality analyses, and authored the related reports to
support approximately 60 to 70 license amendment requests for spent fuel pool storage.
In his affidavit Dr. Turner explains the physical systems or processes available as
criticality control methods for spent fuel storage, and the administrative measures used to
implement each method. He also discusses the NRC’s regulations governing criticality
control for spent fuel pools, including General Design Criterion 62 and 10 C.F.R. §
50.68. He addresses specific aspects of the NRC Staff’s regulatory guidance concerning
spent fuel pool criticality control, including the Double Contingency Principle and the
implementation of burnup credit. He also provides information concerning the
prevalence of the use of burnup credit for spent fuel pool criticality control at numerous
sites across the country. Finally, he provides his review of the nuclear criticality analysis

performed by the NRC Staff for this proceeding.

Exhibit 3 is the Affidavit of Dr. Everett L. Redmond II (“Redmond Affidavit™).
Dr. Redmond is a nuclear engineer with Holtec International and one of Holtec’s
principal engineers responsible for performing nuclear criticality analyses for spent fuel
storage systems. Dr. Redmond describes the misplacement analyéis that he performed for
Harris spent fuel pools C and D and summarizes its principal conclusions. He also
provides his review of the nuclear criticality analysis performed by the NRC Staff for this

proceeding.



Exhibit 4 is the Affidavit of Michael J. DeVoe (“DeVoe Affidavit”). Mr. DeVoe
is a nuclear engineer, employed since 1984 by CP&L, who presently works in the
Nuclear Fuel Services Unit of CP&L’s Nuclear Fuels Management & Safety Analysis
Section. He is responsible for performing the Owner’s Review of the nuclear criticality
analyses for Harris Nuclear Plant spent fuel pools C and D. His affidavit describes the
CP&L review and confirmation of information in the fuel assembly misplacement

analysis prepared by Dr. Redmond.

Exhibit S is the Affidavit of Charles H. Griffin (“Griffin Affidavit™). Mr. Griffin
is a materials engineer employed by CP&L in its Corporate Nuclear Engineering
Department. Mr. Griffin worked at the Harris Nuclear Plant as a Welding Engineer from
1978 through 1986, and was responsible for welding activities on piping during Harris
Plant construction. Mr. Griffin attests to the quality of the welding program during the
construction of the Harris Plant, specifically during the welding of the SFPCCS piping
now embedded in concrete. In addition, he reviewed the videotapes pertaining to the
visual inspection of the interior of the SFPCCS piping and welds, and reports on his
evaluation of the condition and suitability for service of the welds that he reviewed in

those tapes.

Exhibit 6 is the Affidavit of David L. Shockley (“Shockley Affidavit”). Mr.
Shockley began work at the Harris Nuclear Plant in 1979 as a quality assurance (“QA™)
inspector, and continued in various QA-related activities at HNP through construction of

Harris. He is now the Supervisor of Configuration Management at the Harris Nuclear



Plant. The purpose of his affidavit is first to describe briefly CP&L’s QA Program and
the implementation of the ASME N-Stamp Program during Harris construction,
particularly as it applied to the installation of ASME Section III, Class 3 stainless steel
piping. Mr. Shockley also confirms from personal knowledge the acceptability of certain

field welds on the SFPCCS piping installed for spent fuel pools C and D.

Exhibit 7 is the Affidavit of William T. Gilbert (“Gilbert Affidavit™). Mr. Gilbert
also began work at the Harris Plant as a QA inspector and has worked for CP&L at HNP
since 1979. He has twenty years of experience in QA activities and presently is a Lead
Auditor in the Procurement, Dedication & Vendor/Equipment Services Unit at HNP.
Based on his extensive first-hand knowledge, Mr. Gilbert describes aspects of CP&L’s
QA Program and the implementation of the ASME N-Stamp program during Harris Plant
construction, particularly as it applied to the installation of ASME Section III, Class 3
stainless steel piping. He also confirms from personal knowledge the acceptability of

certain field welds on the SFPCCS piping installed for spent fuel pools C and D.

Exhibit 8 is the Affidavit of Dr. Ahmad A. Moccari (“Moccari Affidavit™). Dr.
Moccari is a scientist specializing in corrosion. His Ph.D. in metallurgical engineering
was awarded by Ohio State University. Dr. Moccari has been employed as a senior
engineer by CP&L since 1982 at the Harris Energy and Environmental Center. In his
affidavit, Dr. Moccari reports (1) the results of tests that he performed in May 1999 to
determine whether nuisance bacteria were present in the water samples from the SFPCCS

piping; (2) his observations and conclusions regarding the condition of the SFPCCS



piping, based on his review of videotapes from a video camera inspection of the internals
of the SFPCCS piping embedded in the concrete walls and floor of spent fuel pools C and
D; and (3) the results of the tests he conducted to characterize the microbiological nature

of the localized, reddish-brown deposits on field weld 2-SF-144-FW-517 in the SFPCCS
piping.

Exhibit 9 is the Affidavit of George J. Licina (“Licina Affidavit”). Mr. Licina is
a metallurgical engineer and is the leading expert on corrosion at Structural Integrity
Associates, Inc. Mr. Licina has over 25 years’ experience in evaluating environmental
degradation of materials in power plant and other industrial environments, including all
forms of corrosion and stress-corrosion cracking in aqueous environments, irradiation
embrittlement, and Microbiologically Influenced Corrosion. CP&L asked Mr. Licina to
provide a third-party independent review of the structural integrity and suitability for
service of stainless steel piping in the SFPCCS for spent fuel pools C and D at the Harris
Nuclear Plant. Mr. Licina’s affidavit introduces his independent expert report which
concludes that the information available today allows no reasonable doubt that the
SFPCCS piping was properly installed, has suffered no significant degradation since
installation that would shorten its expected service life, and can be expected to operate
under its expected service conditions for its design service life without significant

degradation.

Exhibit 10 is the transcript of the sworn deposition of BCOC’s expert Mr. David

Lochbaum.



Exhibit 11 is the transcript of the sworn deposition of BCOC’s expert Dr. Gordon

Thompson.

Exhibit 12 is the transcript of the sworn deposition of the NRC Staff’s expert on

criticality analyses Dr. Laurence Kopp.

Exhibits 13 through 20 are regulatory documents, described in the table of

contents, and provided as exhibits for the convenience of the Board.

IL LEGISLATIVE AND REGULATORY PURPOSE REQUIRING THE
STRICT THRESHOLD FOR AN ADJUDICATORY HEARING IN A
SUBPART K PROCEEDING

Congress passed the Nuclear Waste Policy Act of 1982, 42 U.S.C. § 10101 et
seq., in order to establish a federal program for funding and development of a permanent
disposal repository for spent nuclear fuel and other high-level nuclear waste. See H.R.
Rep. No. 97-785, pt. 1, at 32 (1982). Congress recognized that it would be many years
before the permanent repository was ready to accept spent fuel. The Act therefore made
provisions for interim storage of the spent fuel.! Congress determined that the operators
of civilian nuclear power reactors have “primary responsibility” for interim storage of

spent fuel, and that they should do so “by maximizing, to the extent practical, the

! Congress correctly anticipated the need to encourage interim storage of spent fuel. The
Department of Energy (“DOE”) has defaulted on its statutory obligation to complete the
repository and begin accepting spent fuel by January 1998. Northern States Power Co. v.
Department of Energy, 128 F.3d 754 (D.C. Cir. 1997). DOE has stated that it will not be
ready to begin accepting spent fuel until 2010, at the earliest. Viability Assessment of a
Repository at Yucca Mountain, DOE/RW-0508, 3 (December 1998). Thus, the need for
expanded interim storage capacity at reactor sites is growing ever more acute.
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effective use of existing storage facilities at the site of each civilian nuclear power
reactor, and by adding new onsite storage capacity in a timely manner where practical.”
42 U.S.C. § 10151(a)(1). Congress further declared that the purpose of the Act was to
promote “the addition of new spent nuclear fuel storage capacity” at civilian reactor sites.
Id. § 10151(b)(1). To that end, all federal agencies were directed “to encourage and
expedite the effective use of available storage, and necessary additional storage” at
reactor sites. Id. § 10152. Congress specifically recognized that several methods could
be used for effectively expanding storage capacity, including “the use of high-density
fuel storage racks” and “the transshipment of spent nuclear fuel to another civilian

nuclear power reactor within the same utility system.” Id. § 10154.

The Act also provided special expedited licensing procedures designed “to
encourage utilities to expand storage capacity at reactor sites.” H. R. Rep. No. 97-785, at
39. The new procedures require written submissions and sworn testimony on any
contentions, along with oral argument on the issues. 42 U.S.C. § 10154(a). Following
the oral argument, the Licensing Board must determine whether any of the contentions
merits an adjudicatory hearing:

(b) ADJUDICATORY HEARING. (1) Atthe
conclusion of any oral argument ..., the Commission shall
designate any disputed question of fact, together with any
remaining questions of law, for resolution in an
adjudicatory hearing only if it determines that —

(A) there is a genuine and substantial dispute of
fact which can only be resolved with sufficient accuracy

by the introduction of evidence in an adjudicatory
hearing; and

-11 -



(B) the decision of the Commission is likely to

depend in whole or in part on the resolution of such

dispute.
Id. § 10154(b). Congress reasoned that by “scoping” the issues in this manner, the time
and expense of adjudicatory hearings could be avoided unless the issues were truly
significant and capable of accurate resolution only through full-blown adjudicatory
proceedings. H.R. Rep. No. 97-785, at 39, 82. It was recognized that the standards for
an adjudicatory hearing were “extremely narrow.” 128 Cong. Rec. S15,644 (daily ed.
Dec. 20, 1982) (statement of Sen. Mitchell). Nevertheless, the narrow standards were
judged necessary for a “streamlined regulatory process” that would “insure predictable
and timely measures necessary to keep America’s nuclear power plants in full operation
without any threat of reduced operations or shutdown because of a failure by the Federal
Government to provide for interim spent fuel management.” 128 Cong. Rec. S4155

(daily ed. April 28, 1982) (statement of Sen. McClure).

The Commission implemented the Act’s new procedures via a 1985 rulemaking
that added Subpart K to the Commission’s regulations. 50 Fed. Reg. 41,662 (1985). The
regulations track the statutory language. Thus, an issue may be designated for an
adjudicatory hearing only if (1) there is a genuine and substantial dispute of fact; and (2)
the dispute can be resolved with sufficient accuracy only through introduction of
evidence at an adjudicatory hearing; and (3) the Commission’s ultimate decision is likely

to depend in whole or in part on the resolution of the dispute. 10 C.F.R. § 2.1115(b).

-12-



Any issues not meeting this test are to be disposed of by the Licensing Board promptly

after the oral argument. Id. § 2.11 15(a)(2).

In adopting the regulations, the Commission made it clear that the threshold for an

adjudicatory hearing is strict:

The Commission continues to believe that the statutory
criteria are sufficient. As the Commission pointed out in
connection with the proposed rules, the statutory criteria
are quite strict and are designed to ensure that the hearing
is focused exclusively on real issues. They are similar to
the standards under the Commission’s existing rule for
determining whether summary disposition is warranted.
They go further, however, in requiring a finding that
adjudication is necessary to resolution of the dispute and in
placing the burden of demonstrating the existence of a
genuine and substantial dispute of material fact on the
party requesting adjudication.

50 Fed. Reg. at 41,667 (emphasis added).

Accordingly, BCOC here bears the burden of demonstrating that it is entitled to
an adjudicatory hearing. And the rules must be strictly applied to limit such hearings to
real issues that can be decided only through formal adjudicatory procedures. First, there

must be a dispute of fact. Pure questions of law obviously do not require an adjudicatory

? The proposed rule would have required the Licensing Board to “decide” all issues not
designated for an adjudicatory hearing. 48 Fed. Reg. 54,499, 54,505 (1983). The Edison
Electric Institute and a group of interested utilities submitted comments challenging the
proposed language requiring the Board to “decide” all issues, when in fact “dismiss” may
be the more appropriate way to resolve certain issues. See Letter from John J. Kearney,
Senior Vice President, Edison Electric Institute, to Secretary of the Commission
(February 17, 1984) (attached as Exhibit 13). The NRC accommodated this comment in
Footnote continued on next page
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hearing and can be resolved by the Licensing Board on the briefs.” The only exceptions
might be legal issues so interrelated with factual issues designated for a full hearing that
they cannot be decided independent of the factual determination. Legal issues standing

alone could never justify an adjudicatory hearing.

Second, the factual dispute must be genuine and substantial. If the dispute is
genuine but peripheral or of secondary importance, then no hearing is warranted and the
Licensing Board can resolve the issue on the basis of the sworn testimony and written

submissions filed by the parties.

Third, even if the factual dispute is genuine and substantial, a hearing is still
unwarranted unless it is the type of dispute that can be accurately resolved only with the
traditional adjudicatory procedures, such as oral testimony from live witnesses subject to
cross-examination. This might be the case, for example, if the issue turned primarily on
the credibility of a particular witness. Most factual disputes, however, depend on
technical or scientific issues that can be accurately decided on written submissions. Such
issues are typically decided on the basis of plant records, scientific reports and other

written materials that the Licensing Board itself can evaluate, drawing upon its own

Footnote continued from previous page

the final rule by using the term “dispose,” which can include both “decide” and
“dismiss.”

3 See 10 C.F.R. § 2.714(e) (“If the Commission or the presiding officer determines that
any of the admitted contentions constitute pure issues of law, those contentions must be
decided on the basis of briefs or oral argument according to a schedule determined by the
Commission or presiding officer.”)
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technical expertise. The accuracy of the decision-making process would not be enhanced
by cross-examination of live witnesses. In this sense, the Subpart K rules go beyond the
usual summary disposition procedures, as the Commission pointed out. Under the usual
summary disposition procedures, any genuine issue of material fact requires a hearing.

10 C.F.R. § 2.749. Under Subpart K, by contrast, Licensing Boards must dispose of

genuine factual issues without a hearing if they are able to do so with sufficient accuracy.

Fourth, the resolution of the factual issue must be central to the ultimate decision
in the case. The summary disposition rules simply require the factual issue to be
“material.” Id. § 2.749(d). The Subpart K rules could have used the same phrase but did
not. Instead, they provide that a hearing may be held only if the Commission’s decision
“is likely to depend in whole or in part” on the resolution of the factual dispute. This is a
stricter threshold than simple materiality. It implies that the factual issue must play a
central role in the ultimate outcome of the case as a whole. Failing that, no adjudicatory

hearing may be held.

This proceeding will be the first time the strict standards of Subpart K will
actually be applied to a license amendment proceeding. Thus, we do not have the benefit
of precedent in interpreting the Subpart K standards. However, applying these standards
to the case at hand will not require careful line drawing. As will become abundantly
evident, BCOC cannot meet its burden of showing that an adjudicatory hearing is

warranted. To hold such a hearing in this case would surely thwart the congressional
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purpose of encouraging and expediting applications to expand spent fuel storage capacity

at reactor sites.

III. SUMMARY STATEMENT OF THE RESULT OF THE APPLICATION
OF THE STRICT THRESHOLD TO TECHNICAL CONTENTIONS 2
AND 3

For the reasons outlined in the remainder of the Applicant’s Summary, the Board

should dispose of Technical Contentions 2 and 3 as follows:

A. Technical Contention 2 — Criticality Control

1. Basis 1 — Legal Interpretation of General Design Criterion
“GDC”) 62

The Board should decide BCOC’s legal challenge to the NRC Staff’s
interpretation of GDC 62 based on the arguments made by the parties. A purely legal
issue cannot require an adjudicatory hearing. For the reasons set forth in Section

IV. B. infra, the NRC Staff’s interpretation of GDC 62 should be affirmed.

2. Basis 2 — Fuel Assembly Misplacement Analysis

There is no genuine dispute of fact regarding whether a single fuel assembly
misplacement could cause criticality. The Applicant has performed a supplemental
criticality analysis that answers this question. Indeed, the NRC Staff has performed an
analysis — one that is not required by NRC regulations and goes beyond the allegation in
Contention 2 - which demonstrates the spent fuel storage racks for Harris spent fuel pools
C and D will remain subcritical, even if every location in the spent fuel storage rack is
assumed to be concurrently loaded with a misplaced fresh fuel assembly of the maximum

possible reactivity. The contention is moot. The Board should dismiss it.
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B. Technical Contention 3 — Spent Fuel Pool Cooling and Cleanup
System Embedded Piping

1. 10 C.F.R. § 50.55a Alternative Plan to demonstrate adequate
quality and safety of the embedded piping as constructed

Contention 3 has been narrowed during discovery to address only the piping and
welds embedded in concrete, as part of the spent fuel pool cooling and cleanup system for
spent fuel pools C and D. There is no genuine dispute of fact regarding whether
American Society of Mechanical Engineers (“ASME”) Code approved welding
procedures, nondestructive examinations, hydrostatic testing, and quality assurance
inspections were followed in the installation of the embedded piping during construction
of the Harris Plant. BCOC has not challenged any aspect of the Piping Pedigree Plan, as
part of the 50.55a Alternate Plan, to demonstrate adequate quality and safety of the

embedded piping as constructed. The Board should dismiss this aspect of Contention 3.

2. Adequacy of the inspections and tests as part of the Equipment
Commissioning Plan to demonstrate the embedded piping has
not been subject to significant corrosion or other deterioration
and to demonstrate adequate quality and safety of the
embedded piping “as is”

BCOC no longer questions the adequacy of inspections and tests to determine the
condition of the equipment and components of the spent fuel pool cooling and cleanup
system for spent fuel pools C and D, other than the piping embedded in concrete. CP&L
expanded its inspections and tests to include remote video camera inspection of all 15
embedded field welds and associated piping. This renders BCOC’s original contention

regarding the scope of the remote camera inspection moot. BCOC’s continuing issues

regarding the inspections and tests of the embedded piping and welds are not substantial,
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are not central to the decision of the NRC on the license amendment application, and do
not require an adjudicatory hearing for disposition. There is no health or safety
consequence or significant environmental impact that could result from a hypothesized
leak in the embedded piping in any event. The record before the Board is more than
sufficient to allow the Board to decide this aspect of Contention 3 without an

adjudicatory hearing.

IV.  TECHNICAL CONTENTION 2
A. Admitted Contention 2 and Other Issues Raised during Discovery

Contention 2, as admitted by the Board, alleges the following*:

CONTENTION: Storage of pressurized water reactor
(“PWR?”) spent fuel in pools C and D at the Harris plant, in
the manner proposed in CP&L’s license amendment
application, would violate Criterion 62 of the General
Design Criteria (“GDC?”) set forth in Part 50, Appendix A.
GDC 62 requires that: “Criticality in the spent fuel storage
and handling system shall be prevented by physical systems
or processes, preferably by use of geometrically safe
configurations.” In violation of GDC 62, CP&L proposes
to prevent criticality of PWR fuel in pools C and D by
employing administrative measures which limit the
combination of burnup and enrichment for PWR fuel
assemblies that are placed in those pools. This proposed
reliance on administrative measures rather than physical
systems or processes is inconsistent with GDC 62.

The two Bases of Contention 2 that were admitted by the Board are discussed

separately below.

* Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant), LBP-99-25, 50
NRC 25, 35 (1999) (Board’s Ruling on Standing and Contentions).
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Applicant also addresses below other issues that BCOC has attempted to raise

during the course of discovery, which are beyond the scope of the admitted contention.

1. Basis 1 of Contention 2

a. Admitted Basis 1 — GDC 62 Prohibits Administrative
Measures

Basis 1, as admitted by the Board, alleges the following’:
CP&L’s proposed use of credit for burnup to prevent
criticality in pools C and D is unlawful because GDC 62

prohibits the use of administrative measures, and the use of
credit for burnup is an administrative measure.

The Board specifically defined the litigable issue in Basis 1 as follows®:

Does GDC 62 permit an applicant to take credit in
criticality calculations for enrichment and burnup limits in
fuel, limits that will ultimately be enforced by
administrative controls?

Basis 1 presents a question of law regarding the legal interpretation of GDC 62. 7 To this

end, the Board agreed to entertain legal arguments on this issue. 8

The Board’s definition of Basis 1 is unambiguous and does not require any
clarification. In response to Basis 1, the Applicant demonstrates herein that GDC 62

permits the use of administrative measures to enforce criticality control methods, and

*1d. at 35.
% Id. at 35.
7 1d. at 35-36.
}1d. at 36.
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thus fuel enrichment and burnup limits, which are ultimately enforced by administrative

controls, are permissible under GDC 62.

b. Other Issues Raised by BCOC during Discovery
Regarding GDC 62

During the course of discovery, BCOC has changed its position on Basis 1. Basis
1, as admitted, unambiguously maintains that “GDC 62 prohibits the use of
administrative measures.” In fact, BCOC’s stated position was “thou shalt not use
administrative measures in showing compliance with this general design criterion.”'® In
contrast, BCOC now admits that administrative measures are permitted under GDC 62.
BCOC’s new position is that there are two classes of administrative measures: those that
are made over a finite time and those that are required on an ongoing basis. BCOC now
maintains that GDC 62 permits administrative measures of the first type and prohibits

administrative measures of the second type.

BCOC’s new position has been stated during the sworn deposition of Dr. Gordon
Thompson, the sole expert profferred by BCOC on Contention 2, in BCOC's Responses
to Interrogatories, and in recent statements by Dr. Thompson to another licensing board.
In his deposition, Dr. Thompson admitted under oath that no method of criticality control

is purely physical and that every one requires some administrative measures to

? This accurately reflects BCOC’s proposed contention, which states that “GDC 62 is
quite clear that any measures relied on must be physical rather than administrative. There
is no room in the criterion for flexibility or exception.” Orange County’s Supplemental
Petition to Intervene at 12 (April 5, 1999).

'° Harris Pre-Hearing Conf. Tr. at 96 (emphasis added).
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implement."' BCOC thereafter admitted in its interrogatory responses that administrative
measures are required for every criticality control method, including those methods

BCOC admits are in compliance with GDC 62."? Dr. Thompson reiterated and clarified

'I' After he had identified every available measure for criticality control in spent fuel
storage pools, Dr. Thompson responded to the Applicant’s deposition question as
follows:

Q. Can you tell me which of the measures you’ve identified are purely
physical and require absolutely no administrative measures to implement?

A. None of them are purely physical.

For instance, take spacing. Spacing achieves criticality control, provided
the spacing is maintained correctly. If a rack were poorly designed and
constructed so that it were physically weak and some event within the design
basis, such as an earthquake or other action compressed the assemblies, then the
physical provision would not have achieved its desired objective.

The distinction that I drew between, on the one hand, spacing and solid
panels, and, on the other hand, boron credit and burn-up enrichment and
enrichment credit is that in the first category, the physical provision is embodied
in a - - an engineering construction that has no moving parts and does not rely
upon the action of operators or machinery or the supporting services, such as
electricity or - - or any other supporting requirement. The physical - - the
physical principle is embodied in a - - a construction - - a construction that, once
- - once constructed according to specifications, requires no further intervention or
action to achieve its function.

The second category — namely, boron in the water or the burn-up and
enrichment credit — does require ongoing actions in order to serve its required
function of criticality control.

Thompson Deposition Transcript of October 21, 1999 (“Thompson Dep. Tr.”) (Exhibit
11 at 53-55). Dr. Thompson thereafter described some of the administrative measures
used to implement fixed-geometry storage racks. Id. at 55-56.

12 BCOC answered Applicant’s Interrogatory No. 2-12 as follows:

INTERROGATORY NO. 2-12: Do you admit that every criticality control measure
requires some type of administrative controls for implementation? If not, explain in
detail why each such criticality control measure does not require some type of
administrative controls for implementation.

Footnote continued on next page
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this new position in his recent statements to the Licensing Board in the Millstone

licensing proceeding.”

Footnote continued from previous page

RESPONSE TO INTERROGATORY NO. 2-12: The construction and installation of
fixed-geometry fuel racks, with or without attached solid neutron-absorbing material,
requires that certain human actions are performed correctly. After the racks are installed,
no ongoing human action is required to prevent criticality when fuel is placed in the
racks. By contrast, taking credit for soluble boron or fuel burmup as a means of criticality
control involves ongoing human actions, and therefore does not satisfy GDC 62.

Orange County’s Response to Applicant’s Second Set of Discovery Requests at 6 (Oct.
27, 1999) (“BCOC’s Interrogatory Responses”). BCOC’s position throughout this
proceeding has been that the use of fixed-geometry storage racks or solid neutron
absorbers is in compliance with GDC 62. See, e.g., id. at 5-6 (Response to Interrogatory
No. 2-10).

13 See Millstone Pre-Hearing Conference Transcript at 138-42 (Dec. 13, 1999) (this
document is available from the NRC’s Public Document Room). In response to Judge
Kelber’s question that he was puzzled by the intervenor’s interpretation that
administrative measures are excluded by GDC 62, Dr. Thompson clarified his position as
follows:

DR. THOMPSON: We’d say there are two classes of administrative measures:
those that are made over a finite time and after having been made are no longer
necessary; and in the second class, administrative measures that are required on
an ongoing basis. The design and construction of a rack with fixed spacing
between fuel assemblies requires actions of an administrative type to perform
correctly. Once the rack is installed, no further ongoing administrative action of
any kind is required to exploit the physical phenomena of separation of fuel
assemblies. Similarly, the placement of boral plates around the cells in the rack
requires administrative and quality control measures, up to the point when the
rack is completed and installed. No further ongoing action is required.

In distinction to this category of administrative actions are those that are required
on an ongoing basis. Taking credit for burn up and enrichment, the soluble boron
and for decay time, all require ongoing administrative measures. Our research of
the development of GDC 62 under the Atomic Energy Commission shows that - -
very clearly that in the early versions of this criterion, there was a possibility for
ongoing administrative actions and that this possibility was removed as the
criterion involved and came to its present form. .. . this criterion in[] its present
form . . . excludes administrative measures o[f] an ongoing type.

Footnote continued on next page
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It is well established that “the scope of a contention is determined by the ‘literal
terms’ of the contention, coupled with its stated bases.”'* BCOC’s new position,
however, is not encompassed in the wording of Contention 2. It could potentially have
been raised as the subject of a contention, but BCOC did not do so. The contention, both
as proffered and as admitted, charged that no administrative measures were permitted
under GDC 62. Nowhere in either the proposed contention, the prehearing conference, or
the admitted contention is it stated that GDC 62 permits certain administrative measures
and prohibits others."> The Applicant has never had an opportunity to challenge the
admissibility of such a contention. Because this new position is not within the ““literal

terms’ of the admitted contention, coupled with its stated bases,” any attempt by BCOC

Footnote continued from previous page
Millstone Pre-Hearing Conf. Tr. at 139-40. Requesting clarification, Judge Kelber asked:

JUDGE KELBER: Now, when I design [the fuel storage racks], that’s one type
of administrative control. Are you telling me now that that changes to a different
type of administrative control after the rack is built?

Id. at 141. In response, Dr. Thompson first described the administrative controls required
for storage racks, and then stated:

DR. THOMPSON: These are quite different in nature from the types of
administrative actions that are needed to keep track of the burn up, enrichment
combination that is used to take credit for burn up.

Id. at 141-42.

¥ Vermont Yankee Nuclear Power Corp. (Vermont Yankee Nuclear Power Station),
LBP-88-25, 28 NRC 394, 396 (1988) (citing Public Service Co. of New Hampshire
(Seabrook Station, Units 1 and 2), ALAB-899, 28 NRC 93, 97 (1988)).

'3 In fact, BCOC admits that if it had the opportunity to rewrite Contention 2, it would
change some things, including providing a discussion of “the role of administrative
measures in association with physical provisions for criticality.” Thompson Dep. Tr.
(Exhibit 11 at 113, 121).
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to raise this new position should be rejected by the Board as going beyond the scope of
the admitted contention.'® The Applicant will demonstrate herein, however, that this new
position is equally without support and would be decided in the Applicant’s favor, if it

had been raised in an admitted contention.

2. Basis 2 of Contention 2
a. Admitted Basis 2 — Single Fuel Assembly Misplacement

Basis 2, as admitted by the Board, alleges the following'”:

The use of credit for burnup is proscribed because
Regulatory Guide 1.13 requires that criticality not occur
without two independent failures, and one failure,
misplacement of a fuel assembly, could cause criticality if
credit for burnup is used.

The Board specifically defined the litigable issue in Basis 2 as follows'®:

Will a single fuel assembly misplacement, involving a fuel
element of the wrong burnup or enrichment, cause
criticality in the fuel pool, or would more than one such
misplacement or a misplacement coupled with some other
error be needed to cause such criticality?

The Basis was admitted based on the fact that the NRC Staff had recently sought further
information regarding CP&L’s position that “when account is taken for the boron present

in the fuel pool water, a single misplacement cannot lead to criticality.”"® The Board

16 Vermont Yankee, LBP-88-25, supra, 28 NRC at 396.
'" Harris, LBP-99-25, supra, 50 NRC at 36.

18 Id. at 36 (emphasis added).

19 Id. (emphasis added).
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admitted this basis to permit further inquiry into whether the “required single failure
criterion is met.”?° Basis 2 raises a question of fact regarding whether a single fuel

assembly misplacement will cause criticality in the spent fuel pool.”!

The Board’s definition of Basis 2 is unambiguous and does not require any
clarification. In response to Basis 2, the Applicant demonstrates herein, through a
supplemental analysis performed in response to admission of this contention, that a single
fuel assembly misplacement, with a fresh fuel assembly of the maximum permissible

reactivity at Harris, will nof cause criticality in spent fuel pools C and D.

b. Other Issues Raised by BCOC during Discovery
Regarding Criticality Analysis

BCOC has raised additional issues during the course of discovery that go beyond
the scope of the admitted Basis 2. Basis 2, as admitted, unambiguously maintains that

“one failure, misplacement of a fuel assembly, could cause criticality if credit for burnup

20 Id. (emphasis added).

2 Id. BCOC’s own statements prior to admission of the contention, both in the proposed
contention and the Pre-Hearing Conference, clearly demonstrate the this contention
addressed a single fuel assembly misplacement. For example, in its proposed Contention
2, BCOC charged that the Applicant would not meet Reg. Guide 1.13 “because only one
failure or violation, namely placement in the racks of PWR fuel not within the
‘acceptable range’ of burnup, could cause criticality.” Orange County’s Supplemental
Petition to Intervene at 13 (emphasis added). BCOC specifically cited Reg. Guide 1.13’s
requirement to analyze “misplacement of a spent fuel assembly.” Id. In the Pre-Hearing
Conference, BCOC discusses Basis 2 as misplacement of a single fuel assembly. See,
e.g., Harris Pre-Hearing Conf. Tr. at 91 (“misplacing a fuel assembly™), 92 (“A low

burn up. A fuel assembly into the pool.”), 93 (“if a low burnup assembly is mistakenly
placed in the pool”).
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is used.”” BCOC has acknowledged that this is the subject of Basis 2, as admitted by the
Board.? BCOC apparently questions, however, the Board’s authority to define the
contentions it admits.?* During discovery, BCOC conceded that the issue in Basis 2, as
admitted in LBP-99-25, has been satisfactorily addressed, but then proceeded to identify
new issues it would instead prefer to litigate in this proceeding. While it is unclear
whether BCOC will raise any of these new issues in its filing, we summarize briefly here
the facts, data and arguments upon which Applicant will rely if BCOC continues to press

these new issues.

BCOC raised three additional issues during the course of discovery that exceed
the scope of the admitted Basis 2. These three new issues have been stated in the
deposition of BCOC’s expert Dr. Gordon Thompson and in BCOC's Interrogatory
Responses. First, BCOC asserts that the Applicant should also have evaluated the loss of

all soluble boron in the pool water concurrent with the misplacement of a fuel

22 Harris, LBP-99-25, supra, 50 NRC at 36.

23 Dr. Thompson admitted that the Board’s Order admitting Basis 2 “could be construed
as a statement by the Board that it wishes to be considered only one failure; namely,
misplacement of the single fresh fuel assembly.” Thompson Dep. Tr. (Exhibit 11 at 138).

24 After again concurring that Basis 2, as admitted by the Board, involves a “single fuel
assembly misplacement,” Dr. Thompson charged that the Board’s Order “wrongly
excludes the possibility of a single failure leading to multiple misplacements.” Id. at 191.
“I believe that the Board has - - has not covered the universe of - - of errors and failures
that it should have done.” Id. Frustrated with the difference between the admitted
contention and the new issues he would prefer to litigate, Dr. Thompson exclaimed “the
extent to which the intervenor can challenge the Board on this sort of interpretation is
beyond my competence.” Id.
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assembly.” Second, BCOC asserts that the Applicant should have evaluated the
concurrent misplacement of multiple fuel assemblies, over and above the misplacement
of a single fuel assembly.?® Third, BCOC asserts that the Applicant should have analyzed
the universe of scenarios involving two or more unlikely, independent, and concurrent

postulated accidents that could result in criticality.”’

25 Dr. Thompson asserted that the Applicant should have considered “fuel misplacements
followed by boron dilution events or preceded by boron dilution events.” Id. at 163. Dr.
Thompson readily admitted that “misplacement of a single assembly and an insufficiency
of boron would be two separate errors.” Id. at 133. However, as will be shown later,
BCOC also acknowledged that, even if it were shown to be legally required, this issue
has already been satisfactorily addressed by the Applicant’s supplemental criticality
analysis. See id. at 186, 189.

26 Dr. Thompson urged in his deposition that Applicant should have considered the
“misplacement of multiple out-of-compliance assemblies.” Thompson Dep. Tr. at 161-
62. He charged that the Board wrongfully excluded multiple fuel assembly
misplacements from Basis 2. 1d. at 191. BCOC confirmed this new position in its
responses to interrogatories, claiming that “the County would take the position that a
single failure or violation could lead to misplacement of more than one fuel assembly.”
BCOC’s Interrogatory Responses at 3-4 (Response to Interrogatory 2-4); see also id. at 5
(Response to Interrogatory 2-8 emphasis added; “one or more PWR fuel assemblies™).
Dr. Thompson conceded that the misplacement of an entire pool full of fuel assemblies is
not credible, and that he would only require that the number of fresh fuel assemblies
normally present in the pool be considered. Thompson Dep. Tr. (Exhibit 11 at 164-65).

27 BCOC’s broadest new claim is that the Applicant is required to evaluate the “universe
of possible unlikely, independent, concurring failures,” including all scenarios involving
two or more unlikely, independent, concurring failures. Id. at 133; see id. at 123-24, 127,
138, 188, 191-92, 195-96. Dr. Thompson charged that the admitted Basis 2 “has not
covered the universe of - - of errors and failures that it should have done,” id. at 191, and
recommended that NRC require “a PRA type analysis of the criticality problem.” Id. at
124. BCOC confirmed this new position in its responses to interrogatories, asserting that
the Applicant should have addressed “the full set of potential events that could cause
criticality in pools C and D at Harris.” BCOC’s Interrogatory Responses at 4 (Responses
to Interrogatories 2-4 and 2-6). However, BCOC has narrowed its claim for this
particular case, admitting that “the remaining universe of failures all involves
misplacement of more than one assembly.” Thompson Dep. Tr. (Exhibit 11 at 192).
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All three of these new issues are outside “the scope of a contention [as]
determined by the ‘literal terms’ of the contention, coupled with its stated bases.”?®
These new issues are beyond the scope of Basis 2 because they attempt to raise new
scenarios beyond a single fuel assembly misplacement. Basis 2 addresses the scenario of
“one failure, misplacement of a fuel assembly.”?® Nowhere does Basis 2 address
scenarios of “loss of soluble boron concurrent with misplacement of a fuel assembly” or
“misplacement of multiple fuel assemblies.” It is also clear that Basis 2 does not address
the “universe” of scenarios involving two or more unlikely, independent, concurrent
failures. These new issues are not encompassed in the wording of Contention 2, as
admitted. They could potentially have been raised as the subject of a late-filed

contention, but BCOC did not do so. The Applicant has never had an opportunity to

challenge the admissibility of such a contention.

Because none of these three new issues are within the “literal terms’ of the
contention, coupled with its stated bases,” any attempt by BCOC to raise these issues
should be rejected by the Board as beyond the scope of the admitted contention.*® The
Applicant will demonstrate in Section IV.C. infra, however, that all three of these new
issues are, in any event, either moot, or would be decided in Applicant’s favor if raised in

an admitted contention.

28 yermont Yankee, LBP-88-25, supra, 28 NRC at 396.
2% Harris, LBP-99-25, supra, 50 NRC at 36.
3 Vermont Yankee, LBP-88-25, supra, 28 NRC at 396.
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B. Summary of Legal Argument Supporting the NRC Staff’s
Interpretation of GDC 62 as Allowing Administrative Measures to
Enforce Fuel Enrichment and Burnup Limits for Criticality Control
(Contention 2, Basis 1)

Contention 2, Basis 1 raises a question of law: Does GDC 62 permit an applicant
to take credit in criticality calculations for enrichment and burnup limits in fuel, limits
that will ultimately be enforced by administrative controls?’' Basis 1 is founded on
BCOC’s adamant assertion that GDC 62 prohibits the use of any administrative

measur eS.32

Criterion 62 of the General Design Criteria set forth in 10 C.F.R. Part 50,
Appendix A, requires that: "Criticality in the fuel storage and handling system shall be
prevented by physical systems or processes, preferably by use of geometrically safe

configurations."

The NRC Staff has consistently interpreted GDC 62 to permit taking into account
enrichment limits and burnup limits in fuel in criticality calculations, which necessarily
require administrative controls. This interpretation of GDC 62 must be sustained for a
number of reasons. First, as a practical matter, every method available for spent fuel pool
criticality control is a physical system or process that is implemented by some

administrative measure. BCOC'’s interpretation of GDC 62 would render the criterion a

*! Harris, LBP-99-25, supra, 50 NRC at 35.

32 During the Pre-Hearing Conference, BCOC paraphrased GDC 62 as “thou shalt not use
administrative measures in showing compliance with this general design criterion.”
Harris Pre-Hearing Conf. Tr. at 96.
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nullity. Second, the regulatory history of GDC 62 shows that administrative measures
have always been understood to be part of the physical systems or processes for criticality
control. Third, the Commission’s adoption of 10 C.F.R. § 50.68 (criticality accident
requirements for spent fuel storage) explicitly contemplates and permits administrative
measures, fuel enrichment limits and fuel burnup limits for criticality control. Fourth, the
NRC Staff’s consistent interpretation of GDC 62 over two decades, in its guidance
documents and license amendment approvals, should be accorded considerable weight.
Finally, BCOC’s new and revised interpretation of GDC 62 — some administrative
measures are permitted and some are not — simply highlights the absurdity and naivete of
its original position, but is not before this Board.

1. Undisputed Relevant Facts that Inform and Support the
Conclusions of Law

There are three relevant facts that inform the understanding of the Commission’s
regulations relevant to resolving this question of law. These facts provide the

underpinnings for the NRC Staff’s and Applicant’s legal interpretation of GDC 62:

1. All methods of criticality control for spent fuel pools, including fuel

enrichment and burnup limits, are physical systems or processes.

2. All methods of criticality control for spent fuel pools, including fuel
enrichment and burnup limits, are implemented through the use of some

administrative measures.

3. Fuel assembly reactivity includes the effects of fuel burnup.
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Applicant establishes these three relevant facts through the positions of the NRC Staff,
the Affidavit of Dr. Stanley E. Turner (Exhibit 2), >} and BCOC’s own admissions. They
are not disputed.

2. As a Practical Matter, Every Method Available for Spent Fuel

Pool Criticality Control is a Physical System or Process that is
Implemented by some Administrative Measure

Every criticality control method involves, by necessity, a physical system or
process.*® This is because criticality control can only be achieved through physical
measures that affect neutron multiplication.3 5 Neutrons will not recognize, much less
obey, procedures and other administrative measures alone.*® Some physical measure is

required to achieve criticality control.”’

In practice, there are four methods available for criticality control in spent fuel
storage pools: (1) geometric separation; (2) solid neutron absorbers; (3) soluble neutron
absorbers; and (4) fuel reactivity.’® Fuel reactivity is determined by three factors: (1) fuel

assembly structure; (2) initial (or “fresh”) fuel enrichment; and (3) fuel depletion (or

33 Dr. Turner has been evaluating criticality control systems since 1957, and employing
GDC 62 since it was first promulgated, almost 30 years ago. Turner Affidavit (Exhibit 2,
996, 7, 27, Attachment A).

*1d.19).

35 1d.

36 Id.

37 Id.

#1d. at 7 10.
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“burnup”).”” BCOC admits to this same list of available criticality control methods.*’
Each of these four criticality control methods is a physical system or process that has a
physical effect on the neutron multiplication factor (“k-effective™) in the spent fuel

pool.*!

e Geometric separation is a physical system or process that physically affects

neutron coupling between assemblies in storage.®?

e Solid neutron absorbers are a physical system or process that physically

affects neutron absorption.*’

e Soluble neutron absorbers are a physical system or process that physically

affects neutron absorption.**

o Fuel enrichment, part of fuel reactivity, is a physical system or process that

physically affects neutron production.45

¥1d. at § 14.

% Dr. Thompson identified geometric spacing, solid neutron-absorbing material, soluble
neutron absorber, and limits on burn-up and enrichment. Thompson Dep. Tr. (Exhibit 11
at 39-41).

* Turner Affidavit (Exhibit 2, ] 10).

42 Id. at §11. BCOC admits this is a physical provision. See Thompson Dep. Tr. (Exhibit
11 at 51).

43 Turner Affidavit (Exhibit 2, § 12). BCOC admits this is a physical provision. See
Thompson Dep. Tr. (Exhibit 11 at 51).

* Turner Affidavit (Exhibit 2,  13). BCOC admits this is a physical item. See
Thompson Dep. Tr. (Exhibit 11 at 53).
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o Fuel burnup, part of fuel reactivity, is a physical system or process that

physically affects neutron production.46

All of these criticality control methods for spent fuel storage are physical systems
or processes, consistent with the requirements of GDC 62.47 Specifically, fuel
enrichment limits and fuel burnup limits are physical systems or processes consistent
with the requirements of GDC 62.%® These two criticality methods are aspects of fuel

reactivity, which is clearly a physical measure.*’

As a practical matter, every one of the physical systems or processes for criticality

control identified above is implemented using some administrative measures.

e Geometric separation is implemented using administrative measures.’'

Footnote continued from previous page

* Turner Affidavit (Exhibit 2, q 16). BCOC admits this is a physical characteristic,
property, or process. See Thompson Dep. Tr. (Exhibit 11 at 53). BCOC’s Interrogatory
Responses at 6-7 (Response to Interrogatory No. 2-14).

4 Turner Affidavit (Exhibit 2, q 17). BCOC admits this is a physical characteristic,
property, or process. See Thompson Dep. Tr. (Exhibit 11 at 53). BCOC’s Interrogatory
Responses at 7 (Response to Interrogatory No. 2-15).

4 Turner Affidavit (Exhibit 2, 9 28).
*#1d. at 9 31.

49 1d.

0 1d, at 9 18, 29.

S11d. at 1 19. BCOC admits this fact. See Thompson Dep. Tr. (Exhibit 11 at 53, 55-56).

In response to the Applicant’s interrogatories, BCOC admitted that “[t]he construction

and installation of fixed-geometry fuel racks, with or without attached solid neutron-
Footnote continued on next page
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¢ Solid neutron absorbers are implemented using administrative measures.>?
o Soluble neutron absorbers are implemented using administrative measures.’

e Fuel enrichment, part of fuel reactivity, is implemented using administrative

II]CaSLlI'CS.54

e Fuel burnup, part of fuel reactivity, is implemented using administrative

measures.55

While the type, degree, and timing of administrative controls vary for each of the
physical systems or processes, it is a fact that every one of these physical measures for

criticality control is implemented using some administrative measures.’® No criticality

Footnote continued from previous page

absorbing material, requires that certain human actions are performed correctly.”
BCOC’s Interrogatory Responses at 6 (Response to Interrogatory No. 2-12).

*? Turner Affidavit (Exhibit 2, § 20). BCOC admits this fact. See Thompson Dep. Tr.
(Exhibit 11 at 54). BCOC’s Interrogatory Responses at 6 (Response to Interrogatory
No. 2-12).

53 Turner Affidavit (Exhibit 2, 9 21). BCOC admits this fact. See Thompson Dep. Tr.
(Exhibit 11 at 54-55).

> Turner Affidavit (Exhibit 2, § 23). BCOC admits this fact. See Thompson Dep. Tr.
(Exhibit 11 at 54-55). ‘

5% Turner Affidavit (Exhibit 2, 9 24). BCOC admits this fact. See Thompson Dep. Tr.
(Exhibit 11 at 54-55).

5 Turner Affidavit (Exhibit 2, 19 25, 30). Note that nothing in GDC 62 differentiates
between physical systems or processes for criticality control based on the timing and
duration of the administrative measures required to implement them. Id. at § 30.
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control methods can be implemented without some degree of administrative control.”’ In
practice, therefore, GDC 62 encompasses criticality control by physical systems or
processes that are implemented with the use of some administrative measures.”® An
interpretation that GDC 62 prohibits administrative measures to implement physical
systems or processes for criticality control would render GDC 62 a nullity, because none
of the available criticality control methods could comply with such an interpretation.” If
this were the interpretation, GDC 62 would prohibit any method of criticality control.®
The meaning given to GDC 62 must be consistent with the practical realities of
implementing criticality control.

3. The Regulatory History of GDC 62 Reveals That

Administrative Measures Were Always Understood to be
Included in GDC 62

The regulatory history of GDC 62 reveals that the Commission has always

understood that administrative measures were included within the scope of GDC 62.°'

571d. at  18. BCOC acknowledges this fact as well. In Dr. Thompson’s deposition, the
following question and answer took place:

Q. Can you tell me which of the measures you’ve identified are purely physical and
require absolutely no administrative measures to implement?

A. None of them are purely physical.

Thompson Dep. Tr. (Exhibit 11 at 53).

58 Turner Affidavit (Exhibit 2, ] 29).

9 1d.

014,

%! The Applicant has assembled, and provided herein, from the regulatory history:
e Draft versions of GDC 62 prior to rulemaking, including:

Footnote continued on next page
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GDC 62 was promulgated by the Atomic Energy Commission (“AEC”) through notice

and comment rulemaking in the mid-1960’s, and enacted as a final rule in 1971. The

Footnote continued from previous page

e AEC Press Release H-252, “AEC Seeking Public Comment on Proposed
Design Criteria for Nuclear Power Plant Construction Permits,” Nov. 22,
1965 (with attached General Design Criteria for Nuclear Power Plant
Construction Permits) (1965 AEC Draft Criteria”) (Exhibit 15A);

e “Comparison of Drafts Dated October 20, 1966, and February 6, 1967 for
General Design Criteria for Nuclear Power Plant Construction Permits,”
Feb. 6, 1967 (“Comparison of 10/66 and 2/67 Draft Criteria”) (Exhibit
15B);

e Memorandum from S. Hanauer (ACRS) to H. Etherington re: Review of
New Draft General Design Criteria, Feb. 20, 1967 (“February 1967 ACRS
Comments on Draft Criteria”) (Exhibit 15C);

e Staff Memorandum recommending rulemaking (equivalent to a SECY),
“Proposed Amendment to 10 CFR 50: General Design Criteria for Nuclear
Power Plant Construction Permits,” AEC-R 2/57, June 16, 1967 (“June 1967
Staff Memorandum Proposing Rulemaking”) (Exhibit 15D);

¢ Commission’s Proposed Rule with Statements of Consideration, 32 Fed. Reg.
10,213 (July 11, 1967) (“Proposed Rule”) (Exhibit 16A);

e Public Comment on GDC 62, including:

e Letter from W. Cottrell (Oak Ridge National Laboratory) to H. Price
(AEC Staff), Sept. 6, 1967 (“ORNL Comment Letter”) (Exhibit 17A);

e Letter from J. Flaherty (Atomics International) to Secretary, AEC, Sept.
25, 1967 (“Atomics International Comment Letter”) (Exhibit 17B);

e 1969 Revision to General Design Criteria, Letter from E. Case (AEC Staff) to
S. Hanauer (ACRS) with attached “General Design Criteria for Nuclear Power
Plants — July 15, 1969,” July 23, 1969 (1969 Revision to Proposed Criteria™)
(Exhibit 15E); '

e Staff SECY Memorandum recommending final rule, “Amendment to 10 CFR
50 - General Design Criteria for Nuclear Power Plants,” SECY-R-143, Jan.
28, 1971 (“January 1971 SECY Supporting Final Rule”) (Exhibit 15F);

e Commission’s Final Rule with Statements of Consideration, 36 Fed. Reg.
3,255 (Feb. 20, 1971) (“Final Rule”) (Exhibit 16B).
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original framers of GDC 62, as will be seen, understood “physical systems or processes”
to encompass administrative measures.”’ However, the language of early drafts and the
final criterion was, by design, cast in broad, general terms.® The first published version
of GDC 62, issued for public comment in 1965, stated only that storage facilities “must

1964

be designed to prevent criticality.” This very broad language by itself indicates nothing

about the implementation of criticality control.

By 1966, however, GDC 62 addressed methods for implementing criticality

control. The October 1966 version of GDC 62 read:®

Possibilities for inadvertent criticality must be prevented by
engineered systems or processes to every extent
practicable. Such means as geometric safe spacing limits
shall be emphasized over procedural controls.

The purpose of the first sentence of GDC 62 is to identify the set of acceptable methods
for criticality control. At this time it included “engineered systems or processes to every
extent practicable.” The second sentence of GDC 62 prioritizes the different methods for
criticality control. At this time “geometric safe spacing limits” were emphasized over

“procedural controls.” It is essential to understand the different purposes of the two

62 While the number of GDC 62 changed over time (e.g., first GDC 25, then GDC 61,
then GDC 66, and finally GDC 62), Applicant herein consistently refers to this criterion
as “GDC 62.”

% The General Design Criteria are, by their very nature, cast in broad, general terms
requiring additional interpretation. See Petition for Emergency and Remedial Action,
CLI-78-6, 7 NRC 400, 406 (1978).

1965 AEC Draft Criteria at 8 (Exhibit 15A). At this time, GDC 62 was “Criterion 25.”
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sentences in this version, and subsequent versions, of GDC 62 — the first sentence sets the
scope of acceptable methods, the second sentence prioritizes among methods. It is clear
that the AEC Staff understood “engineered systems or processes” in GDC 62 to
encompass “procedural controls.” Procedural controls are one type of administrative

measure.
By February 1967, GDC 62 had evolved to read:®

Possibilities for criticality in new and spent fuel storage

shall be prevented by physical systems or processes to

every extent practicable. Such means as favorable

geometries shall be emphasized over procedural controls.
The scope of acceptable measures for criticality control, as defined in the first sentence of
GDC 62, had evolved to “physical systems or processes to every extent practicable.” The
only change to the second sentence was the terminology for the preferred method,

“favorable geometries.”®’ Since the first sentence defines the scope, it is clear that the

AEC Staff understood “physical systems or processes” to encompass “procedural

Footnote continued from previous page

85 See Comparison of 10/66 and 2/67 Draft Criteria at 18 (Exhibit 15B). The October
1966 version is obtained by backing out the revisions in the comparison.

6 See Comparison of 10/66 and 2/67 Draft Criteria at 18 (Exhibit 15B). The February
1967 version is obtained by accepting the revisions in the comparison. By this time,
GDC 62 was “Criterion 61.”

%7 The wording “favorable geometries” was subsequently changed to “geometrically safe
configurations,” as it remains in its final form, in response to a comment from the
Advisory Committee on Reactor Safeguards (“ACRS”). February 1967 ACRS
Comments on Draft Criteria at 3 (Exhibit 15C).
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controls,” a type of administrative measure. The prioritization of methods in the second

sentence still emphasized “such means as favorable geometries” over procedural controls.

The Staff proposed GDC 62 for Commission rulemaking in June 1967. The Staff

recommended the following text for GDC 62 68

Criticality in new and spent fuel storage shall be prevented
by physical systems or processes. Such means as
geometrically safe configurations shall be emphasized over
procedural controls.

The significant change in this revision was to drop the phrase “to every extent
practicable” after “physical systems or processes.” It is clear from the text, as proposed,
that every criticality control method acceptable under GDC 62 must be a “physical
system or process.” Any methods mentioned in the second sentence, the prioritization
sentence, must, of necessity, be encompassed in “physical systems or processes.” The
retention of “procedural controls” in the second sentence, the prioritization sentence,
establishes that the AEC Staff understood “procedural controls,” one type of
administrative measure, to be encompassed in “physical systems or processes,” within the
meaning of GDC 62. The prioritization had not changed, geometric spacing was still

emphasized over procedural controls.

The Commission adopted the AEC Staff’s recommended wording in the proposed

rulemaking for GDC 62. The text of GDC 62 in the Commission’s proposed rule reads:®

%8 June 1967 Staff Memorandum Proposing Rulemaking at 33 (Exhibit 15D). By this
time, GDC 62 was “Criterion 66.”
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Criticality in new and spent fuel storage shall be prevented
by physical systems or processes. Such means as
geometrically safe configurations shall be emphasized over
procedural controls.

The first sentence is absolute. To meet GDC 62, a criticality control measure must fall
within the scope of acceptable methods established in the first sentence. The
Commission defined the scope of all acceptable means for criticality control as “physical
systems or processes.” The inclusion of “procedural controls™ in the second sentence
establishes that the Commission must have understood “procedural controls” to fall
within the scope of “physical systems or processes,” as it is defined in GDC 62.
Therefore, physical systems or processes must be understood to include administrative
measures. The prioritization in the second sentence remained unclear at that time. It was
ambiguous as to whether “geometrically safe configurations” are preferred over all other
methods, or just over “procedural controls.” The phrase “[sJuch means as” further

exacerbates this ambiguity.

The Commission received two public comments addressing GDC 62. The first
public comment, from Oak Ridge National Laboratory, took issue with the Commission’s
acceptance of “procedural controls to prevent accidental criticality in storage facilities of
power reactors.”’® To this end, the commenter requested the Commission to delete

“processes” from “physical systems or processes” in the first sentence, and “procedural

Footnote continued from previous page
% proposed Rule, 32 Fed. Reg. at 10,217 (Exhibit 16A).
7 ORNL Comment Letter at 11 (Exhibit 17A).
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controls” from the second sentence.” The Commission did not accept this comment.
The final version of GDC 62 retains the terminology “physical systems or processes,”
and therefore, the Commission’s understanding that procedural controls are included
within the scope of GDC 62 was not changed.” The commenters’ second change was
incorporated as part of clarifying the prioritization in the second sentence of GDC 62, as

discussed below.

The second public comment, from Atomics International, addressed the ambiguity
in the prioritization established in the second sentence of GDC 62.” The commenter
requested the Commission to revise the second sentence to read “Inherent means should
be used where prac:ticable.”74 In this way, the second sentence would address only one
type of measure, “inherent means,” and would state the Commission’s intent that this is a
preference, to be used “where practicable.”75 While it did not adopt the specific words
offered by the commenter, the Commission did incorporate the commenter’s intent. In
the final rule, the Commission revised the prioritization sentence to state simply
“preferably by use of geometrically safe conﬁgurations.”76 By including only one

method in the prioritization sentence, the Commission indicated that “geometrically safe

7 Id.

72 See Final Rule, 36 Fed. Reg. at 3,260.

3 Atomics International Comment Letter at 4 (Exhibit 17B).
74 1d.

75 Id.

7 Final Rule, 36 Fed. Reg. at 3,260.
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configurations” were preferred over al/ other methods, not just over procedural
controls.”’ The Commission also deleted the ambiguous phrase “such terms as” to further
clarify its intent in prioritizing criticality control measures.”® The prioritization in the
second sentence (now second phrase) is still stated in terms of a preference, which does

not itself rule any other measures out.

The Staff SECY paper recommending the final rulemaking lends support to the
interpretation that the ORNL comment was rejected.” The ORNL comment, requesting
that procedural controls no longer be permitted under GDC 62, would have made a very
significant substantive change to the meaning and scope of GDC 62. In discussing the
changes made between the proposed rule and the final rule, the SECY states that:%

Most of the comments received were in the form of
suggested improvements in language to facilitate
understanding of the intent of the criteria, with few
suggestions to change or delete many requirements. The

more significant comments and our resolution of them [are
discussed below].

The discussion of significant comments in the SECY does not discuss any of the text

changes to GDC 62, indicating that the changes made to GDC 62 were not substantive,

77 The Commission also made the prioritization sentence, now reduced to just one
preferred method, into a second phrase of the first sentence. This is just a change in
grammar for brevity and clarity. It does not change the underlying construct of the two
sentence (now two phrase) structures: the first sentence (phrase) establishes the set of
acceptable measures for achieving criticality control; and the second sentence (phrase)
prioritizes among the available measures.

’® See Final Rule, 36 Fed. Reg. at 3,260.
7 See January 1971 SECY Supporting Final Rule at 2-3 (Exhibit 15F).
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but rather just improvements in language to facilitate understanding.?' Certainly, a
change of the magnitude requested by ORNL would have been discussed as a significant
change, had it been made. Moreover, the change made to the second sentence,
prioritization of the available measures, improved the language and facilitated
understanding of the Commission’s intent that geometrically safe configurations are to be

preferred over all other methods.
In the Commission’s final rule, GDC 62 reads:*

Criticality in the fuel storage and handling system shall be
prevented by physical systems or processes, preferably by
use of. geometrically safe configurations.

The first sentence (now first phrase), identifying the set of available criticality control

measures under GDC 62, remains unchanged from the proposed rule.® A review of the
regulatory history of the text of GDC 62 reveals that the definition of “physical systems
or processes” was never changed from its definition in the proposed rule. It has always

included administrative measures.

Footnote continued from previous page
80 Ld__
8! See id. at 3-6.

8 Final Rule, 36 Fed. Reg. at 3,260. The final wording of GDC 62 had been developed
by the AEC Staff by 1969. See 1969 Revision to Proposed Criteria (Exhibit 15E).

83 Compare the Final Rule, 36 Fed. Reg. at 3,260 (“Criticality in new and spent fuel
storage shall be prevented by physical systems or processes,” with the Proposed Rule, 32
Fed. Reg. at 10,217 (“Criticality in new and spent fuel storage shall be prevented by
physical systems or processes”). The two are identical.
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4. The Commission’s 10 C.F.R. § 50.68 Rulemaking Affirms that
the Commission Permits Administrative Measures, Fuel
Enrichment Limits, and Fuel Burnup Limits for Criticality
Control

The Commission’s promulgation of new regulations for criticality accident
requirements for spent fuel storage squarely addresses and resolves the legal issue raised
in Basis 1 of Contention 2. The Commission issued 10 C.F.R. § 50.68 in late 1998. The
rulemaking history® and the new regulation itself clearly demonstrate that the
Commission endorses the use of administrative measures to implement criticality control,
and permits fuel enrichment limits and fuel burnup limits as methods of criticality

control.

%10 C.F.R. § 50.68 was promulgated by the Commission through notice and comment
rulemaking. For the Board’s convenience, we have included as exhibits all the applicable
documents for the Commission’s 10 C.F.R. § 50.68 rulemaking:

¢ Staff memorandum SECY-97-155, “Staff’s Action Regarding Exemptions from 10
CFR 70.24 for Commercial Nuclear Power Plants,” SECY-97-155 (July 21, 1997)
(“SECY-97-155”) (Exhibit 18A),

e Commission’s SRM and voting records approving SECY-97-155, “Staff
Requirements — SECY-97-155,” (August 19, 1997) and attached Commission
Voting Record (“SRM and Voting Sheets™) (Exhibit 18B);

e Commission’s direct final rule, 62 Fed. Reg. 63,825 (1997) (“50.68 Direct Final
Rule”) (Exhibit 19A);

e Commission’s proposed rule, 62 Fed. Reg. 63,911 (1997) (“50.68 Proposed Rule”)

(Exhibit 19B);
Public comment on proposed rule, Letter from M. Voth (Northern States Power) to
Secretary of NRC (Jan. 2, 1998) (“NSP Public Comment Letter”) (Exhibit 19C);

e Commission’s withdrawal of direct final rule, 63 Fed. Reg. 9,402 (1998) (“50.68
Direct Final Rule Withdrawal”) (Exhibit 19D);

e Commission’s final rule, 63 Fed. Reg. 63,127 (1998) (“50.68 Final Rule™) (Exhibit
19E).
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The 10 C.F.R. § 50.68 rulemaking identifies criticality control measures the
Commission permits in compliance with GDC 62. The Staff memorandum (SECY-97-
155) that initiated the rulemaking, specifically addresses GDC 62.% SECY-97-155 was
reviewed and approved by the Commission.® The Commission’s 50.68 Direct Final
Rule explictly addresses GDC 62:*

General Design Criterion (GDC) 62 in Appendix A to 10

CFR Part 50 reinforces the prevention of criticality in fuel

storage and handling through physical systems, processes,

and safe geometrical configuration. Moreover, fuel

handling at power reactor facilities occurs only under strict

procedural control.
10 C.F.R. § 50.68 addresses methods for preventing inadvertent criticality events at
nuclear [power] plants licensees, which is the same purpose as GDC 62.% It is clear that

the Commission understood it was discussing the same criticality control provisions as

GDC 62 in its statements on 10 C.F.R. § 50.68.

8 SECY-97-155 (Exhibit 18A) at 3.
% SRM and Voting Sheets at 1 (Exhibit 18B).

87 62 Fed. Reg. at 63,826 (Exhibit 19A). The direct final rule was withdrawn pursuant to
significant comments received on the proposed rule. See 63 Fed. Reg. at 9,402 (50.68
Direct Final Rule Withdrawal) (Exhibit 19D). The proposed rule was continued subject
to standard notice and comment rulemaking provisions. Id. The proposed rule published

in the Federal Register referred to the concurrently noticed direct final rule for substance.
See 62 Fed. Reg. at 63,911 (50.68 Proposed Rule) (Exhibit 19B).

88 63 Fed. Reg. at 63,129 (50.68 Final Rule) (Exhibit 19E). The Commission stated that
when these methods of criticality control are implemented, “the conditions which could
lead to a criticality event are so unlikely that the probability of occurrence of an
inadvertent criticality is negligible.” 62 Fed. Reg. at 63,825 (50.68 Direct Final Rule)
(Exhibit 19A). The Commission’s safety assessments have concluded that “the

Footnote continued on next page
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The 10 C.F.R. § 50.68 rulemaking expressly acknowledges and permits the use of
administrative measures to implement criticality control. SECY-97-155 states that
“commercial nuclear power plants have procedures and design features that prevent
inadvertent criticality,” and “[t]he staff considers a fuel-handling accidental criticality at a
commercial nuclear power plant to be extremely unlikely due to administrative and
design controls.® In the statements of consideration for the Direct Final Rule, the
Commission noted that “[nJuclear power plant licensees have procedures and the plants
have design features to prevent inadvertent criticality.”® None of these statements were
withdrawn in the final rule.”’ Moreover, the final text of 10 C.F.R. § 50.68 includes
“plant procedures” and “administrative controls” for criticality control.”? 10 C.F.R. §
50.68, as adopted, acknowledges and permits the use of administrative controls to

implement criticality control methods for fuel storage pools.”® A review of the 10 C.F.R.

Footnote continued from previous page
likelihood of criticality [is] negligible.” 63 Fed. Reg. at 63,127 (50.68 Final Rule)
(Exhibit 19E).

% SECY-97-155 at 2-3 (Exhibit 18A) (emphasis added). SECY-97-155 also refers to
“strict procedural control and supervision” and “administrative and design controls”
(several times) as means for criticality control in fuel storage and handling. Id. at 3. The
SECY was reviewed and approved by the Commission. See SRM and Voting Sheets at 1
(Exhibit 18B).

% 62 Fed. Reg. at 63,825 (50.68 Direct Final Rule) (Exhibit 19A) (emphasis added). On
the same page, the Commission discusses GDC 62, immediately followed by statements
regarding “strict procedural control” and “administrative controls” to prevent criticality.
Id. at 63,826. The Commission did not modify these statements in the 50.68 Final Rule.

ol See 63 Fed. Reg. at 63,127 (50.68 Final Rule) (Exhibit 19E).
%2 63 Fed. Reg. at 63,130 (50.68 Final Rule) (Exhibit 19E).
* Turner Affidavit, § 37 (Exhibit 2).
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§ 50.68 rulemaking demonstrates that the Commission understands and permits the use of
administrative measures to implement criticality control methods for spent fuel storage

and handling.

As adopted, 10 C.F.R. § 50.68 explicitly acknowledges and permits the use of fuel
enrichment limits as a criticality control method for fuel storage in pools. 10 C.F.R. §

50.68(b)(7) specifically permits the use of fuel enrichment limits for criticality control.**

The Commission determined that a fuel enrichment limit addresses criticality concerns.”

Fuel enrichment limits are implemented using administrative measures.

As adopted, 10 C.F.R. § 50.68(b)(4) specifically directs that “spent fuel storage
racks loaded with fuel of the maximum fuel assembly reactivity” be considered for
criticality control purposes. Spent fuel assembly reactivity, as stated in 10 C.F.R. § 50.68
(b)(4), includes the effects of fuel burnup, and thus implicitly permits the use of fuel
burnup limits as a method of criticality control.”® The Direct Final Rule, as proposed,
would have required that spent fuel storage analyses be evaluated using “the maximum

3997

permissible U-235 enrichment.””’ The maximum U-235 enrichment represents fresh

fuel, before it undergoes any burnup. One public comment specifically addressed this

% See also discussion in Turner Affidavit, 19 36, 37 (Exhibit 2).
»1d. at 63,128.
% See Turner Affidavit, Y 35, 37 (Exhibit 2).

%7 62 Fed. Reg. at 63,827 (50.68 Direct Final Rule) (Exhibit 19A) (the proposed 10
C.F.R. § 50.68(b)(4)).
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issue.”® The commenter requested that the phrase “maximum permissible U-235
enrichment” in proposed 10 C.F.R. § 50.68 (b)(4) be replaced by the phrase “maximum
fuel assembly reactivity” because, in part, fuel assembly reactivity is comprised of a
number of factors, of which enrichment is only one.” The NRC Staff’s fuel storage
criticality safety expert, Dr. Laurence I. Kopp, confirmed that fuel reactivity includes the
effects of burnup.'® BCOC’s expert also admitted that fuel reactivity includes the
effects of burnup.'®" Fuel assembly reactivity does include the effects of fuel burnup.'®
In the Final Rule, the Commission revised 10 C.F.R. § 50.68 (b)(4) to allow licensees to
use “maximum fuel assembly reactivity,” which includes the effects of fuel burnup, in
place of “maximum permissible U-235 enrichment,” in demonstrating criticality
control.'® As adopted by the Commission, 10 C.F.R. § 50.68, therefore, acknowledges

and permits the use of fuel burnup as a method for criticality control in spent fuel storage,

%8 N'SP Public Comment Letter at 1 (Exhibit 19C).
» 1d.

1% K opp Deposition Transcript of November 4, 1999 (“Kopp Dep. Tr.”) attached hereto
as Exhibit 12 at 40. Dr. Kopp’s deposition transcript is included as Exhibit 12. In Dr.
Kopp’s deposition, the following question and answer took place:

Q. Dr. Kopp, in your opinion does the term “reactivity” include the effects of
burnup?
A. Certainly burnup determines the reactivity of a fuel assembly.

Kopp Dep. Tr. at 40 (Exhibit 12).

1T Thompson Dep. Tr. at 66 (Exhibit 11).

192 Turner Affidavit, 9 14, 17, 35, 37 (Exhibit 2).

13 63 Fed. Reg. at 63,128, 63,130 (50.68 Final Rule) (Exhibit 19E).
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and necessarily permits administrative measures to implement such criticality control

methods for fuel pool storage.'*

BCOC'’s legal position regarding GDC 62 is inconsistent with the Commission’s
pronouncements on criticality control as adopted in 10 C.F.R. § 50.68 in 1998.
5. NRC Staff’s Determination that Fuel Enrichment and Burnup

Limits Comply with GDC 62 Should Be Accorded
Considerable Weight

The NRC Staff has consistently interpreted GDC 62 to encompass the use of fuel
enrichment and burnup limits for criticality control. The Staff has also acknowledged
that these criticality control methods require some administrative measures to implement.
The Staff has implemented fuel enrichment and burnup limits for criticality control
through generic guidance and case-by-case implementation in license amendment

approvals over a period of almost 20 years.

The NRC Staff’s guidance governing spent fuel pool criticality control permits
the use of fuel enrichment and burnup limits, and outlines the administrative measures
required to implement these methods. The NRC Staff initially permitted fuel enrichment
and burnup limits for spent fuel pool criticality control through Reg. Guide 1.13, draft
Revision 2 (“Reg. Guide 1.13”), issued in 1981.'% Appendix A of Reg. Guide 1.13

provides specific guidance on the administrative measures used to implement fuel

1% Turner Affidavit (Exhibit 2, 9 35, 37).

195 A copy of Reg. Guide 1.13 (Rev. 2) is included as Attachment D to Exhibit 2 (Turmner
Affidavit). See Turner Affidavit (Exhibit 2, ] 49).
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enrichment and burnup limits used for criticality control. Although Reg. Guide 1.13
(Rev. 2) was never issued in final form, the NRC Staff’s practice of implementing its

provisions for two decades demonstrates that it is de facto final NRC Staff guidance.

The NRC Staff has implemented its guidance permitting fuel enrichment and
burnup limits in approving numerous license amendment requests to expand the capacity
of spent fuel pool storage beginning in the early 1980°s. BCOC acknowledges the NRC
Staff’s pattern and practice of approving fuel enrichment and burnup limits for spent fuel
pool criticality control.'® Dr. Turner has identified at least 20 nuclear power plants
across the country where the Staff has approved the use of fuel enrichment and burnup
limits as a criticality control method for spent fuel pool storage.'®’ In approving each of
these license amendments approvals, the NRC Staff made a case-by-case determination

that fuel enrichment and burnup limits comply with GDC 62.'% Each of these license

1% See Thompson Dep. Tr. at 172-75 (Exhibit 11).

197 Turner Affidavit (Exhibit 2, § 51);. For examples of some recent approvals, see, e.g.,
58 Fed. Reg. 28,050, 28,069 (1993) (Sequoyah); 59 Fed. Reg. 27,049, 27,703 (1994)
(Salem); 61 Fed. Reg. 7,542, 7,566 (1996) (Comanche Peak); 63 Fed. Reg. 40,551,
40,566 (1998) (Waterford).

19 Eor example, in approving the license amendment for Waterford, the Staff concluded
that “General Design Criterion 62 . . . is met” by “burnup reactivity equivalencing”
implemented using “enrichment versus burnup ordered pairs.” See Letter from NRC to
Entergy Operations and Enclosed Safety Evaluation at 2-3 (July 10, 1998) (Waterford)
(PDR Nos. 9807140341, 347).
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amendment approvals is founded on an extensive safety analysis by the Staff and a

determination of compliance with all applicable NRC regulations, including GDC 62.'°

The NRC Staff has confirmed its interpretation that fuel enrichment and burnup
limits comply with GDC 62 in its most recent guidance document. The NRC Staff issued
its new guidance memorandum on criticality control in 1998 (“1998 Criticality
Guidance™).'"® This new guidance effectively replaces Reg. Guide 1.13. The 1998
Criticality Guidance is intended to comply with GDC 62.""" In addition to approving fuel
enrichment and burnup limits, this document outlines the administrative measures

required to implement these methods.'"?

The NRC Staff has established a long-standing pattern and practice of interpreting
GDC 62 to include the use of fuel enrichment and burnup limits for criticality control in
spent fuel pool storage. The NRC Staff has done so both through guidance documents
and numerous case-by-case license amendment approvals involving detailed safety

analyses.

1% As a condition precedent to approving these license amendments, the Staff is required
to determine that all the General Design Criteria have been satisfied. 36 Fed. Reg. 3255,
(1971).

119 “Guidance on the Regulatory Requirements for Criticality Analysis of Fuel Storage at

Light-Water Reactor Plants” (August 1998) (“1998 Criticality Guidance™) (Attachment H
to Exhibit 2). See Turner Affidavit, § 50 (Exhibit 2).

' See 1998 Criticality Guidance (Attachment H to Exhibit 2) at 1.
"2 gee Turner Affidavit, § 50 (Exhibit 1).
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The NRC Staff’s interpretations of GDC 62 should be accorded “considerable

113 \When a General Design Criterion is being interpreted, the Commission has

weight.
directed that where “there is conformance with regulatory guides, there is likely to be
compliance with the GDC.”'"* Of course, here the Staff’s consistent interpretation over

two decades has been recently endorsed by the Commission itself in adopting 10 C.F.R. §

50.68.

6. Summary of Undisputed Material Facts and Conclusions of
Law Sustaining the NRC Staff’s Interpetation of GDC 62
Permitting Fuel Enrichment and Burnup Limits for Criticality
Control and the Administrative Measures Required to
Implement Such Limits

Applicant’s arguments for sustaining the NRC Staff’s interpretation of GDC 62

can be summarized as follows:

e All methods of criticality control for spent fuel pools, including fuel

enrichment and burnup limits, are physical systems or processes.'"”

e All methods of criticality control for spent fuel pools, including fuel
enrichment and burnup limits, are implemented by using some administrative

measurcs. e

'3 Consumers Power Co. (Big Rock Point Nuclear Plant), ALAB-725, 17 NRC 562, 568
(1983) (finding made for the specific issue of spent fuel pool criticality control).

114 petition for Emergency and Remedial Action, CLI-78-6, 7 NRC 400, 406-07 (1978).

"5 See Turner Affidavit, 119, 10, 16, 17 (Exhibit 2); Thompson Dep. Tr. at 51, 53
(Exhibit 11); BCOC’s Interrogatory Responses at 6-7 (Responses to Interrogatories No.
2-14, 2-15).
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o Fuel assembly reactivity includes the effects of fuel burnup.'"’

e The regulatory history of GDC 62, together with the Commission’s statements
of consideration in promulgating 10 C.F.R. § 50.68, establish that GDC 62
permits the use of administrative measures to implement physical systems or

processes used for criticality control.

e 10C.F.R. § 50.68 establishes directly that the Commission permits both fuel
enrichment limits and fuel burnup limits to be used for criticality control in

spent fuel storage.

e The NRC Staff’s consistent interpretation of GDC 62 should be accorded
considerable weight, particularly where its interpretation is the only one that

could give practical meaning to GDC 62.
Thus, this Board should find as a matter of law:

¢ GDC 62 permits the use of administrative measures to implement criticality

control methods.

¢ GDC 62 permits an applicant to take credit in criticality calculations for
enrichment and burnup limits in fuel.

Footnote continued from previous page

"6 See Turner Affidavit, 9 18, 23, 24, 25 (Exhibit 2); Thompson Dep. Tr. at 53-56
(Exhibit 11).

''7 See Turner Affidavit, 49 14, 16, 17 (Exhibit 2); Kopp Dep. Tr. at 40 (Exhibit 12);
Thompson Dep. Tr. at 66 (Exhibit 11).
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¢ GDC 62 permits the use of administrative measures to implement these limits.
These conclusions of law answer the legal question raised in Contention 2, Basis
1, as admitted. The Board should therefore decide the question of law in the Applicant’s
favor and rule that an adjudicatory hearing is not necessary for resolution of Contention
2, Basis 1.
7. New Position Raised by BCOC Cannot be Considered by the

Board Except as an Implicit Admission that its Position in
Contention 2, Basis 1, is Untenable

We turn briefly to the new position raised by BCOC during the course of
discovery. This new position is not the subject of an admitted contention, and should be
ignored by the Board. Indeed, BCOC’s new position undercuts its legal arguments in

Contention 2, Basis 1.

During the course of discovery, BCOC effectively abandoned its admitted

Contention 2, Basis 1 that “GDC 62 prohibits the use of administrative measures.”''®

BCOC has instead staked out a new position that administrative measures are permitted
under GDC 62, but that only some administrative measures are allowed, while others are

9
not.!!

"'® Harris, LBP-99-25, supra, 50 NRC at 35 (emphasis added).
"% See Section IV.A.1.b., supra.
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It is too late for BCOC to “plead in the alternative” at this stage.'?® It would be
inappropriate for the Board to consider BCOC’s new legal position, except to note that it

highlights the absurdity of BCOC’s interpretation in the admitted Contention 2, Basis 1.

There is absolutely nothing in the text of GDC 62 drawing a line between
different types of administrative measures. Nothing in GDC 62 differentiates between
physical systems or processes for criticality control based on the timing and duration of
the administrative measures required to implement different physical systems or
processes.'?! BCOC’s sole expert on Contention 2, Dr. Thompson, now appears to
understand that his original position is untenable. But his new interpretation of GDC 62
has no more support than his first try.'** Dr. Thompson’s new interpretation of GDC 62,
as articulated during discovery and in another NRC licensing proceeding, would appear
on its own to doom BCOC’s admitted Contention 2, Basis 1.

C. Summary of Facts, Data and Arguments which Demonstrate that a

Single Fuel Assembly Misplacement Could Not Cause Criticality in
Harris Spent Fuel Pools C or D (Contention 2, Basis 2)

129 The appropriate procedural mechanism for BCOC to have raised a new question of
law would be through a late-filed contention. See 10 C.F.R. § 2.714(a)(1). BCOC has
not filed a late-filed contention on this new issue, nor addressed the five late-filed factors
in 10 C.F.R. § 2.714(a)(1). Applicant would oppose admission of such a contention.

"2l Turner Affidavit, 9 30 (Exhibit 2).

12 Dr. Thompson is on a steep learning curve. By his own admission, Dr. Thompson has
no training or experience with criticality control systems, no experience with criticality
control regulation or nuclear power plant licensing or nuclear power plant operations,
nuclear power plant licensing, or nuclear plants as a general matter. Thompson Dep. Tr.
at 25-29, 110 (Exhibit 11). His knowledge in this area is limited to his reading pursuant
to this proceeding and a handful of tours of fuel handling buildings, for an hour at a time.
Id. at 27-28, 33-36.
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1. Admitted Basis 2 — Single Fuel Assembly Misplacement

Basis 2 raises a question of fact: will a single fuel assembly misplacement,
involving a fuel element of the wrong burnup or enrichment, cause criticality in Harris
spent fuel pools C and D? The following material facts are required to dispose of

Basis 2:

1. The Applicant has performed a criticality analysis of a single fuel
assembly misplacement, involving a fresh fuel assembly with the
maximum permissible reactivity at Harris, for the spent fuel storage racks

in Harris pools C and D.

2. The criticality analysis demonstrates that a single fuel assembly
misplacement, involving a fresh fuel assembly fuel element with the
maximum permissible reactivity at Harris, will not cause criticality in

Harris pools C and D.

The Board should dispose of Basis 2 in the Applicant’s favor if these two material facts

are answered in the affirmative.

Following the admission of Basis 2, the Applicant performed a supplemental

analysis to evaluate the misplacement of a single fuel assembly in the spent fuel storage

123

racks for Harris pools C and D."* The results of this analysis are documented in Holtec

12 Redmond Affidavit (Exhibit 3, § 9); DeVoe Affidavit (Exhibit 4, § 4). This analysis

was performed even though the question had already been addressed through previous

analyses by Holtec International (“Holtec”) for another plant with similar spent fuel
Footnote continued on next page

-56 -



report no. HI-992283, Evaluation of Fresh Fuel Assembly Misload in Harris Pools C and

D, Rev. 0, dated September 20, 1999 (“Harris Misplacement Analysis”).124 The Harris
Misplacement Analysis performs a fuel assembly misplacement analysis specifically for
the spent fuel storage racks for Harris pools C and D, using the specific fuel assembly
characteristics and spent fuel storage rack designs for Harris spent fuel pools C and D.'®
The Harris Misplacement Analysis also addresses the additional scenario of
misplacement of a fresh fuel assembly assuming no soluble boron in the pool water,

which exceeds the NRC Staff’s misplacement analysis requirements. '*®

The Harris Misplacement Analysis was performed by Dr. Everett L. Redmond II,
a nuclear criticality analyst employed by Holtec.'”’ Dr. Redmond had performed the

original nuclear criticality analysis (“Harris Base Criticality Analysis”) for the spent fuel

Footnote continued from previous page

storage racks and identical fuel to that used in the Harris analysis. Redmond Affidavit
(Exhibit 3, 9 7); DeVoe Affidavit (Exhibit 4, §4). This previous analysis was the basis
of the Applicant’s statement in response to the proposed Basis 2 and its response to the
Staff’s RAI regarding the misplacement analysis. See Applicant’s Answer to Petitioner
BCOC’s Contentions at 35-36; Redmond Affidavit (Exhibit 3, § 8); Edwards Affidavit
(Exhibit 1, §24). The Applicant’s RAI response is included as Attachment C to Exhibit
1.

124 The Harris Misplacement Analysis is included at Attachment B to Exhibit 3
(Redmond Affidavit).

'** Redmond Affidavit (Exhibit 3, 1§ 10, 11, 15, 16); DeVoe Affidavit (Exhibit 4, {1 8,
9).

126 Redmond Affidavit (Exhibit 3, § 12). This additional analysis does, however, provide
the analysis to render BCOC’s first new issue moot.

127 See Redmond Affidavit (Exhibit 3, § 4).
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128 The Harris Misplacement Analysis uses the

storage racks in Harris pools C and D.
same analysis methodology, including the assumptions and modeling of the storage rack
design and fuel assembly characteristics, as that developed for, and used in, the Harris

Base Criticality Analysis.'?

The Harris Misplacement Analysis evaluates the misplacement of a single fresh
fuel assembly, of the maximum permissible enrichment at Harris, into a spent fuel

storage rack that is otherwise loaded with fuel of the maximum permissible reactivity

130

allowable under the burnup and enrichment curve.”™ The maximum reactivity fresh fuel

assembly at Harris is a Westinghouse 15x15 Pressurized Water Reactor (“PWR”) fuel
assembly enriched to 5% (by weight) uranium-235.""! The Harris Misplacement
Analysis considered the presence of 2000 ppm of soluble boron in the pool water, as

132

required by Harris operating procedures.””“ The analysis also evaluated criticality safety

128 Redmond Affidavit (Exhibit 3, § 13). The Harris Base Criticality Analysis is
documented in Holtec report no. HI-971760, “Licensing Report for Expanding Storage
Capacity in Harris Pools C and D.” This analysis did not explicitly analyze a fresh fuel
assembly misplacement event. Redmond Affidavit (Exhibit 3, § 6). The Harris Base
Criticality Analysis is part of the Harris License Amendment Request, which is included
herein as Attachment A to Exhibit 1 (Edwards Affidavit).

129 Redmond Affidavit (Exhibit 3, 19 13, 14, 15, 16, 17). Dr. Thompson could find no
fault in the Harris Base Criticality Analysis and described this analysis as “a very
carefully written, very presentable document that’s in a high professional competence.”
Thompson Dep. Tr. (Exhibit 11 at 185).

130 Redmond Affidavit (Exhibit 3,  16).

131 Redmond Affidavit (Exhibit 3, § 16); DeVoe Affidavit (Exhibit 4, 479, 10). This had
already been determined in the Harris Base Criticality Analysis.

132 Redmond Affidavit (Exhibit 3, 9 7, 11); DeVoe Affidavit (Exhibit 4, ] 10); Edwards
Affidavit (Exhibit 1, 9 23).
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assuming only 400 ppm of soluble boron was present in the pool water, to confirm
CP&L’s statements in its RAI response to the NRC Staff.'*® In addition, to demonstrate
the robustness of criticality safety of the spent fuel storage racks for Harris pools C and
D, the Harris Misplacement Analysis evaluated the limiting case of no soluble boron in
the pool water at all."** While not considered a credible scenario, this analysis was
performed to render moot any further discussion of the loss of soluble boron in this

proceeding.

The methodology, assumptions, and results of the Harris Misplacement Analysis
were reviewed and approved under the quality assurance requirements of both Holtec and
CP&L. The analysis was verified and validated through the Holtec quality assurance
process, which included an independent review and approval by another competent
criticality analyst.'*> The analysis was also reviewed and approved by CP&L’s Owner’s

¢ These quality assurance reviews of

Review process pursuant to CP&L’s procedures.
the Harris Misplacement Analysis by qualified nuclear criticality analysts provides

reasonable assurance that the results of the analysis are valid.

¥ Redmond Affidavit (Exhibit 3, 11 7, 11); DeVoe Affidavit (Exhibit 4, q 10).
¥ Redmond Affidavit (Exhibit 3,  12); DeVoe Affidavit (Exhibit 4,  10).
3% Redmond Affidavit (Exhibit 3,  8).

13 DeVoe Affidavit (Exhibit 4, 19 4-13). The CP&L Owner’s Review determined that
the input assumptions accurately reflected Harris fuel characteristics and spent fuel
storage racks, and that the results were consistent with CP&L’s nuclear criticality
analysts’ expectations. Id., 19 6, 8. The CP&L Owner’s Review approved the Harris
Misplacement Analysis with no adverse comments. Id., 49 11, 12, 13.
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The results of the Harris Misplacement Analysis demonstrate that a single fuel

assembly misplacement, involving a fuel element of the wrong burnup or enrichment,

137

will not cause criticality in Harris spent fuel pools C and D."”’ The analysis demonstrates

that the spent fuel storage racks, with the required 2000 ppm of soluble boron in the spent
fuel pool water, will remain subcritical following the misplacement of a fresh fuel
assembly with the maximum permissible enrichment at Harris, with a k-effective of
0.7783."* This is the analysis required to comply with the NRC Staff’s guidance

139

regarding a misplacement event.”~ The Harris Misplacement Analysis also demonstrates

that the spent fuel storage racks will remain subcritical, with a k-effective of 0.9352,

following a misplacement event assuming only 400 ppm of soluble boron is present in the

140

spent fuel pool water.”™ This result confirms the response made by CP&L in its June 14,

1999 RAI response to the NRC.'*! Finally, the analysis demonstrates that the spent fuel
storage racks for Harris pools C and D will remain subcritical following a fresh fuel
assembly misplacement event even if no soluble boron (i.e., zero (0) ppm) is present in

the spent fuel pool water, with a k-effective of 0.9932.'%

17 Redmond Affidavit (Exhibit 3,  20); DeVoe Affidavit (Exhibit 4,  10).
1% Redmond Affidavit (Exhibit 3, ] 21); DeVoe Affidavit (Exhibit 4,  10).

1% The analysis may take credit for the presence of soluble boron required by procedure
to be maintained in the spent fuel pool water. Redmond Affidavit (Exhibit 3, 9§ 11).

'** Redmond Affidavit (Exhibit 3,  22); DeVoe Affidavit (Exhibit 4, 9 10).

! Redmond Affidavit (Exhibit 3, § 22). CP&L’s June 14, 1999 RAI response is
included herein as Attachment C to Exhibit 1 (Edwards Affidavit).

' Redmond Affidavit (Exhibit 3, § 23); DeVoe Affidavit (Exhibit 4, § 10); Edwards
Affidavit (Exhibit 1, 9 26).
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The supplemental criticality analysis performed in the Harris Misplacement
Analysis, as documented in Attachment B of Exhibit 3, and supported by the sworn
affidavits provided herein, provides the answers to the material facts required to dispose
of the admitted Basis 2. The Harris Misplacement Analysis demonstrates in the

affirmative that:

1. The Applicant has performed a criticality analysis of a single fuel
assembly misplacement, involving a fresh fuel assembly with the
maximum permissible reactivity at Harris, for the spent fuel storage racks

in Harris pools C and D.'*}

2. The criticality analysis demonstrates that a single fuel assembly
misplacement, involving a fresh fuel assembly fuel element with the
maximum permissible reactivity at Harris, will not cause criticality in

Harris pools C and D.'*

Because these two materials facts are answered in the affirmative, and BCOC does not

dispute them, the Board should dispose of Basis 2 in Applicant’s favor.

2. Other Issues Raised by BCOC during Discovery Regarding
Criticality Analysis

' See Redmond Affidavit (Exhibit 3,997, 9, 10, 11, 15, 16); DeVoe Affidavit (Exhibit
4,974, 8,9, 10).

** See Redmond Affidavit (Exhibit 3, 49 20, 21, 22); DeVoe Affidavit (Exhibit 4, 110).
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As discussed above, BCOC raised three additional issues during the course of

discovery that exceed the scope of the admitted Basis 2:

1. The Applicant should have evaluated the loss of all soluble boron in the

pool water concurrent with the misplacement of a fuel assembly.

2. The Applicant should have evaluated the concurrent misplacement of
multiple fuel assemblies, over and above the misplacement of a single fuel

assembly.

3. The Applicant should have analyzed the universe of scenarios involving

two or more unlikely, independent, and concurrent events.

Each of these issues exceeds the scope of Basis 2, as admitted. In the event that BCOC
attempts to raise these new issues, Applicant demonstrates below that each issue would
be disposed of in the Applicant’s favor, and, in any event, has been rendered moot by the
supplemental criticality analyses performed by Dr. Redmond, Dr. Turner and the NRC

Staff in this case.

a. BCOC’s First New Issue

BCOC’s first new issue alleges that the Applicant should evaluate the loss of all

soluble boron in the pool water concurrent with the misplacement of a fuel assembly.
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This analysis is not required under the Double Contingency Principle.'*> The Double
Contingency Principle is sometimes called the Single Failure Criterion.'* BCOC has
admitted that the NRC Staff’s definition of the Double Contingency Principle, as stated in
Draft Regulatory Guide 1.13 (“Reg. Guide 1.13”), is consistent with the NRC’s
regulation of criticality control in GDC 62."*” The Double Contingency Principle is

defined in Reg. Guide 1.13 as follows:'*®

At all locations in the LWR spent fuel storage facility
where spent fuel is handled or stored, the nuclear criticality
safety analysis should demonstrate that criticality could not
occur without at least two unlikely, independent, and
concurrent failures or operating limit violations.

Since the Double Contingency Principle is an NRC Staff development, the most

149

appropriate way to determine its meaning is to inspect NRC Staff guidance.'*” The most

' The origin, meaning, and application of the Double Contingency Principle are
addressed at length in the Affidavit of Stanley L. Turner, Ph.D., PE. Turner Affidavit
(Exhibit 2, 19 38-45).

6 1d, at § 38.

47 When it proposed Contention 2, BCOC addressed the Double Contingency Principle
on page 1.13-9 of Reg. Guide 1.13, and then stated that “the language at page 1.13-9 [the
Double Contingency Principle] is consistent with GDC 62.” Orange County’s
Supplemental Petition to Intervene at 13.

'8 Turner Affidavit (Exhibit 2, 99 39, 40). Reg. Guide 1.13 is included herein as
Attachment D to Exhibit 2 (Turner Affidavit).

14 Even though the Double Contingency Principle (or Single Failure Criterion) is an
NRC Staff development, in 10 C.F.R. § 50.68 the Commission effectively endorsed the
use of the Single Failure Criterion for the evaluation of accident conditions in spent fuel
storage pools. Turner Affidavit (Exhibit 2, 9 34).
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recent published NRC Staff guidance (“1998 Criticality Guidance”) defines the Double

Contingency Principle as follows:'*

ABNORMAL CONDITIONS AND THE DOUBLE-
CONTINGENCY PRINCIPLE

The criticality safety analysis should consider all credible
incidents and postulated accidents. However, by virtue of
the double-contingency principle, two unlikely independent
and concurrent incidents or postulated accidents are
beyond the scope of the required analysis. The double-
contingency principle means that a realistic condition may
be assumed for the criticality analysis in calculating the
effects of incidents or postulated accidents. For example, if
soluble boron is normally present in the spent fuel pool
water, the loss of soluble boron is considered as one
accident condition and a second concurrent accident need
not be assumed. Therefore, credit for the presence of the
soluble boron may be assumed in evaluating other accident
conditions.

(Emphasis added). The Double Contingency Principle, as defined by the NRC Staff,
requires that the Applicant’s criticality analysis consider separately each single unlikely,
independent incident or credible accident condition.'®' There is no requirement under the
Double Contingency Principle to evaluate two or more unlikely, independent, concurrent
incidents or postulated accidents; such an analysis is beyond the scope of the required

152

analysis. ** The Double Contingency Principle has always been interpreted this way.'>

Applicant’s criticality analysis for Harris, including the supplemental analysis in the

150 Turner Affidavit (Exhibit 2, 9 41). The 1998 Criticality Guidance is included herein
as Attachment H to Exhibit 2 (Turner Affidavit).

15! 1d. at § 43.
21d. at 49 43, 45.
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Harris Misplacement Analysis, correctly implements the Double Contingency

Principle.'™*

Loss of soluble boron is a highly unlikely (in fact, not credible) accident condition
that is independent from a fuel misplacement event. A boron dilution event resulting in
the loss of all soluble boron down to 400 ppm or less is not a credible event for Harris
spent fuel pools C and D." Harris operating procedures require that 2000 ppm of soluble
boron be maintained in the spent fuel pools at all times."*® There is no known credible
mechanism to dilute the pool water from 2000 ppm of soluble boron down to 400 ppm, or

157

less. " A fuel assembly misplacement is a highly unlikely event at Harris."** Boron

dilution and fuel assembly misplacement are entirely unrelated and independent unlikely

'** In fact, BCOC admits that boron dilution and misplacement of a fuel assembly

events.
are two separate events.'®® As two separate unlikely independent events, the concurrent

analysis of a boron dilution event and a fuel assembly misplacement event is not required

Footnote continued from previous page

'3 1d. at 99 42, 44.

54 1d. at 99 46.

'* Edwards Affidavit (Exhibit 1, ]9 23-25).

156 Id. at §22. A copy of the Harris operating procedure is included at Attachment P to
Exhibit 1 (Edwards Affidavit).

*7 Edwards Affidavit (Exhibit 1, 4 24, 25); see also Turner Affidavit (Exhibit 2, § 21).
*® Edwards Affidavit (Exhibit 1, 9 14-20).
9 1d. at 9 23.

' Dr. Thompson admits that “[a] misplacement of a single assembly and an
insufficiency of boron would be two separate errors.” Thompson Dep. Tr. (Exhibit 11 at
133).
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under the Double Contingency Principle. BCOC’s first new issue, therefore, requests the
Applicant to perform an analysis that is not required. If considered by the Board at all,

BCOC's first new issue should be disposed of in Applicant’s favor.

Applicant’s supplemental Harris Misplacement Analysis renders this discussion
moot. Regardless of whether or not the Double Contingency Principle requires it, the
Harris Misplacement Analysis evaluated the concurrent misplacement of a fresh fuel
assembly combined with the loss of all soluble boron in the Harris spent fuel pools.'®!
The Harris Misplacement Analysis demonstrates that the spent fuel storage racks in
Harris pools C and D will remain subcritical following a fresh fuel assembly
misplacement event, even if no soluble boron (ie., zero (0) ppm) is present in the spent

"2 Thus, BCOC’s first new issue, alleging that the Applicant should

fuel pool water.
evaluate the loss of all soluble boron and the concurrent misplacement of a fuel assembly,

has been demonstrated to be moot by the Harris Misplacement Analysis.

b. BCOC’s Second New Issue

BCOC’s second new issue alleges the Applicant should have evaluated the
concurrent misplacement of multiple fuel assemblies, over and above the misplacement

of a single fuel assembly. As in the first issue, BCOC’s requested analysis is not required

! Redmond Affidavit (Exhibit 3, § 12).

'? Redmond Affidavit (Exhibit 3, § 23); Edwards Affidavit (Exhibit 1, 9 26); Turner
Affidavit (Exhibit 2, 9 48).
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under the Double Contingency Principle. Moreover, as with the first issue, supplemental

criticality analysis performed for this proceeding has demonstrated that this issue is moot.

As discussed above, the Double Contingency Principle, as defined by the NRC
Staff, requires that the Applicant’s criticality analysis consider separately each single
unlikely, independent incident or credible accident condition.'®® There is no requirement
under the Double Contingency Principle to evaluate two or more unlikely, independent,
concurrent incidents or postulated accidents; such an analysis is beyond the scope of the

164 Misplacement of a single fuel assembly at Harris is a highly

required analysis.
unlikely event, and, in fact, has never occurred at Harris.'®® Because of procedural and
physical limitations, each movement of an individual fuel assembly in the Harris spent
fuel pools is a separate, independent event.'®® The concurrent misplacement of multiple
fuel assemblies in the Harris spent fuel pools is not credible. !¢’ Therefore, multiple fuel
assembly misplacements would require the occurrence of two or more unlikely,
independent, and concurrent incidents or postulated accidents. As two or more separate
unlikely independent events, multiple fuel assembly misplacement events are not

required to be analyzed under the Double Contingency Principle. BCOC’s second new

issue, therefore, requests Applicant to perform an analysis that is not required. If

' 1d. at 9 43.

14 1d. at 99 43, 45.

' Edwards Affidavit (Exhibit 1, 9 14-20).
' 1d. at 9 12, 13.

'71d. at 99 21, 22.
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considered by the Board at all, BCOC’s second new issue should be disposed of in

Applicant’s favor.

Moreover, as with the first new issue, the supplemental Harris Misplacement
Analysis performed for this proceeding renders this discussion moot. In response to
BCOC’s allegations of multiple fuel assembly misplacements, the NRC Staff performed a
supplemental criticality analysis for this proceeding (“NRC Staff’s Criticality
Analysis™).'®® Applicant’s nuclear criticality experts, Dr. Stanley Turner and Dr. Everett
Redmond II, have both reviewed and confirmed the methodology, assumptions, and
results of the NRC Staff’s Criticality Analysis."®® The NRC Staff’s Criticality Analysis
evaluates the concurrent misplacement of an infinite number of fresh fuel assemblies of
the maximum permissible reactivity at Harris.'”® Even BCOC admits that this
assumption exceeds what needs to be considered.'”! The NRC Staff’s Criticality

Analysis demonstrates that the spent fuel storage racks in Harris pools C and D will

168 Redmond Affidavit (Exhibit 3, 9 24-27); Tumer Affidavit (Exhibit 2, §9 52-55). The
NRC Staff’s Criticality Analysis is included herein as Attachment C to Exhibit 3
(Redmond Affidavit).

'* Redmond Affidavit (Exhibit 3, 14 25, 26); Turner Affidavit (Exhibit 2, 9§ 53-54). Dr.
Turner also performed an independent analysis that confirms the results obtained by the
NRC Staff. Turner Affidavit (Exhibit 2, § 54).

' Consistent with the Double Contingency Principle, the analysis includes the 2000 ppm
of soluble boron required to be in the spent fuel pool water pursuant to Harris operating
procedures. Redmond Affidavit (Exhibit 3, § 24); Turner Affidavit (Exhibit 2, 9 52).

" Dr. Thompson admitted that the misplacement of an entire pool full of assemblies has
a low enough probability that it need not be considered. Thompson Dep. Tr. (Exhibit
11at 164-65).
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remain subcritical following an infinite number of fresh fuel assembly misplacements.!”
Thus, the Harris spent fuel storage racks will remain subcritical even if every location in
the spent fuel storage rack is assumed to be concurrently loaded with a misplaced fresh
fuel assembly of the maximum permissible reactivity at Harris.!”? BCOC’s second new
issue, alleging that CP&L should evaluate the multiple fuel assembly misplacements, has

been demonstrated to be moot by the NRC Staff’s Criticality Analysis.

c. BCOC’s Third New Issue

BCOC’s third new issue alleges that Applicant should have analyzed the universe
of scenarios involving two or more unlikely, independent, and concurrent events. As
with the first two new issues, BCOC’s requested analysis is not required under the
Double Contingency Principle. There is no requirement to analyze the universe of two or
more unlikely, independent, and concurrent incidents or postulated accidents that, taken
all together, could result in criticality.'™ Moreover, in light of the many criticality
analyses that Applicant has already performed, BCOC has admitted that the only missing
scenario, from its “universe” of scenarios of two or more failures, is multiple fuel
assembly misplacements.!”” BCOC’s narrowing of the remaining universe of scenarios

down to multiple fuel assembly misplacement renders the third new issue, in practical

' Redmond Affidavit (Exhibit 3, § 27); Turner Affidavit (Exhibit 2, 9 55).
173

Id.
"™ Tumner Affidavit (Exhibit 2, § 45).

5 Dr. Thompson admitted that the remaining “universe,” for this particular case,
includes only the assumption of multiple fuel assembly misplacements. Thompson Dep.
Tr. (Exhibit 11 at 195-96).
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effect, identical to the second issue. Just like the second issue, then, BCOC’s request to
analyze the misplacement of multiple fuel assemblies, which comprises two or more
unlikely, independent, and concurrent errors, is not required to be analyzed under the
Double Contingency Principle. If considered by the Board at all, BCOC’s third new

issue should be disposed of in Applicant’s favor.

Moreover, as with the second new issue, the NRC Staff’s Criticality Analysis
renders BCOC’s third new issue moot.'” BCOC has admitted that the remaining
universe of scenarios, for this particular case, is limited to multiple fuel assembly
misplacements.'”’ The NRC Staff’s Criticality Analysis demonstrates that the spent fuel
storage racks for Harris pools C and D will remain subcritical following an infinite
number of fresh fuel assembly misplacements.'” Thus, BCOC’s third new issue has also
been rendered moot by the NRC Staff’s Criticality Analysis.

D. Intervenor BCOC Cannot Meet its Burden of Demonstrating an

Adjudicatory Hearing Must Be Held to Dispose of Contention 2

1. Basis 1 is a Question of Law for which an Adjudicatory
Hearing is Not Appropriate

The issue presented in Basis 1 is a question of law that does not require an

adjudicatory hearing and can be decided on the written and oral legal arguments. The

" Redmond Affidavit (Exhibit 3, 9§ 24-27); Tuer Affidavit (Exhibit 2, 99 52-55).
'”7 Thompson Dep. Tr. (Exhibit 11 at 195-96).
'7* Redmond Affidavit (Exhibit 3, § 27); Turner Affidavit (Exhibit 2, 1 55).
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Board admitted Basis 1 as “a question of law” to be addressed by “legal arguments.”'”
The Commission has determined that issues of law should be decided on the basis of
briefs and oral argument.'®® The only quasi-factual issues in Basis 1 are that all available
methods of criticality control, including fuel enrichment and burnup limits, are physical
Systems or processes that are implemented using administrative measure, and that fuel
assembly reactivity includes the effects of fuel burnup. However, these facts have been
admitted by all parties, and therefore do not present any genuine and substantial dispute
of fact. The underlying legal issue can and should be decided by the Board on the basis

of the legal arguments in the parties’ respective filings and during oral argument. '8!

2, Basis 2 Presents no Genuine and Substantial Dispute of Fact
for an Adjudicatory Hearing

There is no dispute of fact regarding the material facts necessary for the Board to
dispose of Basis 2. The only material facts required to dispose of Basis 2, as admitted by
the Board, are that Applicant has analyzed criticality for a single fuel assembly fuel
assemply misplacement in Harris spent fuel pools C and D, and that the criticality
analysis demonstrates the misplacement will not cause criticality. BCOC has admitted

that Applicant’s supplemental Harris Misplacement Analysis satisfactorily answers these

' Harris, LBP-99-25, supra, 50 NRC at 35-36.
" See 10 CF.R. § 2.714(e).

' These legal arguments are supported by numerous documents and sworn statements
submitted with the filing.
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finding, this Holtec finding mentioned in Exhibit 18, does show . _ . that a single

assumptions used in the analysis. Id. at 24.25.

-7



criticality analysis report answering this question of fact. This criticality analysis,
together with the sworn submittals attesting to the validity of its methodology and
accuracy of its results, provides all that is required for the Board to dispose of Basis 2
with sufficient accuracy. A hearing on this matter would serve no purpose because
BCOC has admitted it will not challenge the results of the criticality analysis, and its sole
witness is not competent to do so, by his own admission. There is simply no need for a
formal adjudicatory hearing to resolve with sufficient accuracy this technical question of

fact in Basis 2.

The three new issues raised by BCOC during the course of discovery also would
not warrant an adjudicatory hearing, even if they had been the subjects of an admitted
contention. All three of these new issues have been rendered moot by the criticality
analyses performed by Applicant and the NRC Staff in this proceeding. BCOC has
admitted that Applicant’s supplemental Harris Misplacement Analysis answers the first
new issue, misplacement of a fuel assembly plus the loss of all soluble boron.'® The
NRC Staff’s analysis of an infinite number of fuel assembly misplacements answers the
second new issue, misplacement of multiple fuel assemblies. Moreover, BCOC has
repeatedly stated that it will not challenge the validity of criticality calculations in this

proceeding, '* nor is it competent to do 50."8" For the third new issue, the “universe” of

185 Dr. Thompson admitted that the Applicant’s analysis demonstrated criticality safety in
the event of misplacement of a fuel assembly with no soluble boron in the pool water.
See Thompson Dep. Tr. (Exhibit 11 at 186, 189).

18 See Thompson Dep. Tr. (Exhibit 11 at 183-85, 194); BCOC’s Interrogatory Responses
at 4-5 (Responses to Interrogatories 2-6 and 2-7).

-73 -



scenarios of two or more failures, BCOC has admitted that in this particular case the only

missing scenario is multiple fuel assembly misplacements.'®?

The issue of multiple
misplacements is the same as the BCOC’s second new issue, which is answered by the
NRC Staff’s analysis of infinite fuel assembly misplacements. Thus, even if they were
the subjects of an admitted contention, these three new issues present no genuine and
substantial dispute of fact. Moreover, as with Basis 2, these three new issues could be
accurately resolved based on the written submissions and attached technical reports.
While these three new issues should be rejected by the Board as beyond the scope of

Basis 2, it is clear that there would be no need for a formal adjudicatory hearing to

resolve with sufficient accuracy the technical questions presented by these new issues.

V. TECHNICAL CONTENTION 3
A. Clarification of the Scope of Contention 3 During Discovery

Contention 3, as admitted by the Board, alleges the following'®:

CP&L’s proposal to provide cooling of pools C &
D by relying upon the use of previously completed portions
of the Unit 2 Fuel Pool Cooling and Cleanup System and
the Unit 2 Component Cooling Water System fails to
satisfy the quality assurance criteria of 10 C.F.R. Part 50,
Appendix B, specifically Criterion XIII (failure to show
that the piping and equipment have been stored and
preserved in a manner that prevents damage or
deterioration), Criterion XVI (failure to institute measures

Footnote continued from previous page

187 See Thompson Dep. Tr. (Exhibit 11 at 23-25).
'8 Thompson Dep. Tr. (Exhibit 11 at 195-96).
'* Harris, LBP-99-25, supra, 50 NRC at 36-37.
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to correct any damage or deterioration), and Criterion XVII
(failure to maintain necessary records to show that all
quality assurance requirements are satisfied).

Moreover, the Alternative Plan submitted by
Applicant fails to satisfy the requirements of 10 C.F.R. §
50.55a for an exception to the quality assurance criteria
because it does not describe any program for maintaining
the idle piping in good condition over the intervening years
between construction [and] implementation of the proposed
license amendment, nor does it describe a program for
identifying and remediating potential corrosion and fouling.

The Alternative Plan submitted by Applicant is also
deficient because 15 welds for which certain quality
assurance records are missing are embedded in concrete
and inspection of the welds to demonstrate weld quality
cannot be adequately accomplished with a remote camera.

Finally, the Alternative Plan submitted by Applicant
is deficient because not all other welds embedded in
concrete will be inspected by the remote camera, and the
weld quality cannot be demonstrated adequately by
circumstantial evidence.'*

Contention 3 was clarified and narrowed in scope through the discovery process,
both during the sworn deposition of Mr. David Lochbaum, the sole expert proffered by
BCOC on Contention 3, and in BCOC’s Interrogatory Responses. Specifically, Mr.
Lochbaum agreed that the scope of the Contention 3 is limited to those components of the

Harris SFPCCS for spent fuel pools C and D where an exception is sought by CP&L

from the ASME Code requirements and where both an internal and external inspection is

190 This final alleged deficiency in the Alternative Plan is now moot. CP&L inspected by
remote camera inspection all 15 embedded field welds in the SFPCCS piping for spent
fuel pools C and D. See Edwards Affidavit (Exhibit 1, §36). Copies of the videotapes
for all remote camera inspections, including a re-inspection of one weld to determine the
nature of certain reddish-brown deposits, were provided to counsel for BCOC.
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not possible.""l Here, the 50.55a Alternative Plan, submitted as part of CP&L’s license
amendment request'*?, provides an alternative to satisfy the intent of the ASME Code
requirements for field welds in SFPCCS piping, for which certain quality documentation
had been destroyed.'”> Mr. Lochbaum conceded that the SFPCCS heat exchangers,
pumps, and accessible piping (i.e., the SFPCCS piping not embedded in concrete and
thus subject to re-inspection and nondestructive examination) are not at issue in
Contention 3.!%* Nor were any issues regarding SFPCCS heat exchangers, pumps, or

19 The only issue now

accessible piping raised in BCOC’s Interrogatory Responses.
before the Board in Contention 3 is the condition of the SFPCCS piping and 15 field
welds embedded in concrete.'*® BCOC disputes: (1) the condition of the embedded

welds in 1983 when construction of the SFPCCS was abandoned with the cancellation of

191 ochbaum Deposition Transcript of October 14, 1999 (“Lochbaum Dep. Tr.”) at 81-
87 (attached hereto as Exhibit 10.)

192 The license amendment request is Attachment A to Exhibit 1 and the 50.55a
Alternative Plan is Enclosure 8 to Attachment A.

193 Edwards Affidavit (Exhibit 1, 9 27, 30-32).
194 [ ochbaum Dep. Tr. (Exhibit 10 at 83-87).
195 See BCOC’s Interrogatory Responses relating to Contention 3.

19 «Q. The only thing that this contention addresses, is it not true, is the embedded
piping and embedded welds? A. The way it’s worded, that’s correct.” Lochbaum Dep.
Tr. (Exhibit 10 at 86-87).
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Harris Unit 2'%"; and (2) whether there has been corrosion damage or deterioration to the

embedded welds or piping between 1983 and 1999.'%

B. Summary of Facts, Data and Arguments which Demonstrate that
CP&L’s 10 C.F.R. § 50.55a Alternative Plan Provides an Acceptable
Level of Quality and Safety in the Spent Fuel Pool Cooling and
Cleanup System for Harris Nuclear Plant Spent Fuel Pools C and D as
Constructed

There are three subparts to the first paragraph of Contention 3, which alleges
CP&L’s proposed license amendment request to place the SFPCCS in service to enable
storage of spent fuel in spent fuel pools C and D “fails to satisfy the quality assurance
criteria of 10 C.F.R. Part 50, Appendix B”: (1) specifically Criterion XIII (failure to
show that the piping and equipment have been stored and preserved in a manner that
prevents damage or deterioration), (2) Criterion XVI (failure to institute measures to
correct any damage or deterioration), and (3) Criterion XVII (failure to maintain

necessary quality records to show that all quality assurance requirements are satisfied).

It is undisputed that subsequent to cancellation of Harris 2 in December 1983, the
piping for the Unit 2 SFPCCS has not been maintained as part of the licensed HNP, and
therefore was not subject to the requirements of the plant’s 10 C.F.R. Part 50,

Appendix B, QA Program. The SFPCCS piping was not stored or placed in lay-up

pursuant to Criterion XIII. It was not subject to the HNP Corrective Action Program. A

'7 The condition of the piping with vendor’s welds as of 1983 is not at issue because the
vendor quality documentation for the piping spools that are embedded in concrete were
not destroyed. Edwards Affidavit (Exhibit 1, § 30).

'8 See Lochbaum Dep. Tr. (Exhibit 10 at 89-90).
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number of piping isometric packages (including weld data reports (“WDR?”) for field
welds) for field installation of the completed portion of the SFPCCS were discarded and
are not available.'® As a result, quality records required by the ASME Code, Section III,

are no longer available for certain large bore welds in the completed SFPCCS piping.2%

However, once construction on the Harris Unit 2 SFPCCS is completed and the
system and spent fuel pools C and D are commissioned and placed in service, the
SFPCCS must meet the requirements of 10 C.F.R. Part 50, Appendix B. The 50.55a
Alternative Plan addresses the existing situation where HNP is no longer under
construction, CP&L no longer maintains its ASME N-Stamp certification program, and
certain quality documentation was discarded concerning field welds. Under the
circumstances, 10 C.F.R. §50.55a permits an alternative demonstration of an acceptable

level of quality and safety in construction.”!

19 Edwards Affidavit (Exhibit 1, § 27), Attachment A, Lic. Amend. App., Encl. 8, at 3.

200 Id. at 3, 5. The accessible field welds have been reexamined, including nondestructive
examination (“NDE”), and substitute WDRs for the 22 accessible field welds have been
created to address the ASME Code requirements on quality documentation. As noted
previously, the accessible piping and field welds are not subject to challenge by
Contention 3. The 15 embedded field welds cannot be reexamined pursuant to the
original ASME Code requirements.

2110 C.F.R. § 50.55a(e)(1) by its terms does not require CP&L to meet the requirements
for Class 3 components in Section III of the ASME Code for the SFPCCS, because the
construction permit for the HNP was docketed prior to May 14, 1984. Nevertheless,
CP&L had, however, committed to design and construct the spent fuel pools and
SFPCCS (Quality Group C Components) to Section III, Class 3 requirements at the time
of construction. This commitment was reflected in the Safety Evaluation Report issued
by the NRC for the operation of Harris Units 1 and 2. CP&L has not sought to back
Footnote continued on next page
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There are two issues addressed in CP&L’s 50.55a Alternative Plan: (1)
development of Supplemental Quality Assurance (“QA”) requirements for the
commissioning of the SFPCCS for spent fuel pools C and D to augment CP&L’s
Corporate QA Program, in order to address construction QA requirements that were part
of the Harris ASME Code QA Program during construction at HNP; and (2) the missing

QA documentation for the SFPCCS piping field welds.

BCOC has not challenged the adequacy of the Supplemental QA requirements as
an alternative to ASME N-Stamp certification. The licensed and operating portion of the
HNP, including spent fuel pools A and B and the Unit 1 SFPCCS, was subject to the
Harris ASME Code QA Program during construction and has been subject to the CP&L
Corporate QA Program during operations. BCOC has not challenged the HNP ASME
Code QA Program in effect at the time of construction.””> BCOC does not dispute the

efficacy of the present CP&L Corporate QA Program. BCOC does not argue that once

Footnote continued from previous page

away from that commitment in connection with the commissioning of the SFPCCS for
spent fuel pools C and D.

202 The only facts presented by BCOC which border on an attack of the HNP Quality
Assurance Program are the presentation of four NRC inspections reports from 1981 in the
“Declaration of David A. Lochbaum, Nuclear Safety Engineer, Union Of Concerned
Scientists, Concerning Technical Issues And Safety Matters Involved In The Harris
Nuclear Plant License Amendment For Spent Fuel Storage,” dated March 31, 1999,
which found minor deficiencies in construction quality control. When questioned during
his deposition: “Do you have an opinion on the quality of the QA organization and its
effectiveness during the construction at the Shearon Harris plant?” Mr. Lochbaum
replied: “You know, in my declaration, there were some inspection reports cited noting
some problems of quality assurance, but I wouldn't — that wouldn't lead me to believe that
Footnote continued on next page
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the SFPCCS is placed in service, CP&L will be unable to successfully meet the
requirements of the CP&L Corporate QA Program and 10 C.F.R. Part 50, Appendix B,
including Criteria XIII, XVI, and XVII. CP&L has described in detail the Supplemental
QA Requirements that have been imposed on the completion of construction and
commissioning of the SFPCCS for spent fuel pools C and D.?** BCOC has not found

fault with the Supplemental QA Requirements.

BCOC’s “dispute” regarding the efficacy of the 50.55a Alternative Plan in
addressing the missing documentation has never been articulated without reference to
concerns regarding subsequent deterioration of the SFPCCS piping between construction
and today. The best Mr. Lochbaum could articulate during his deposition was the

following:

For the embedded welds, we have an issue that the original

quality assurance requirements are not met. The alternative
plan is the alternative to meeting the code, and we contend

that that’s not an adequate — an equal replacement.zo4

In addition, BCOC’s response to a very specific interrogatory does not find specific fault

with the 50.55a Alternative Plan:

INTERROGATORY NO. 3-4. Describe in detail why
BCOC contends CP&L’s Alternative Plan submitted

Footnote continued from previous page

the quality assurance program at Shearon Harris was deficient or had a programmatic
breakdown.” Lochbaum Dep. Tr. (Exhibit 10 at 129-130).

203 See Edwards Affidavit (Exhibit 1, 91 27-29, Attachment B, Enclosure 17).
204 1 ochbaum Dep. Tr. (Exhibit 10 at 89).
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pursuant to 10 C.F.R. §50.55a does not “provide an
acceptable level of quality and safety?

RESPONSE TO INTERROGATORY NO. 3-4: The
aggregate of the responses to these interrogatories, along
with the responses to the questions during the deposition of
Orange County’s expert witness David Lochbaum on
October 14, 1999, describe in detail why Orange County
contends that CP&L’s Alternative Plan is deficient. Orange
County points out that since this contention was filed,
CP&L has taken actions which implicitly demonstrate
CP&L’s concurrence, such as locating previously missing
weld data records, expanding the scope of remote video
examination of embedded welds to include all 15 welds,
and analyzing the chemistry of the water in the Unit 2 spent
fuel cooling system piping.

The “aggregate of the responses” to the other interrogatories is no more illuminating.”*

The acceptability of the embedded welds in 1983, when Harris 2 was canceled
and construction of the SFPCCS for spent fuel pools C and D was abandoned, has been
demonstrated by the implementation of a “Piping Pedigree Plan.” This Plan is part of the
50.55a Alternative Plan to address the missing weld data reports and includes an
exhaustive review of available QA documentation, additional inspections, and interviews
with personnel who were involved in installation and quality inspections of the embedded
SFPCCS piping and welds. Overwhelming evidence is available to provide reasonable
assurance that the field welding of the SFPCCS piping was performed pursuant to the
ASME Code approved welding procedures and the welds were inspected and tested to
ensure that the welds met Code requirements pursuant to the ASME Code QA Program.

The results of these reviews, inspections, and interviews are described in considerable
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detail in the Edwards Affidavit ( Exhibit 1, 9 30-32), Shockley Affidavit (Exhibit 6,
4-16), Gilbert Affidavit (Exhibit 7, 9 4-14), and Griffin Affidavit (Exhibit 5, §]4-11).
Shockley, Gilbert, and Griffin all speak to the quality of the welding of the SFPCCS
piping and the QA inspections from first-hand knowledge. They provide direct sworn

statements of the existence of the missing QA documentation at the time of construction.

Stripped to its essence, Contention 3 is not about “inadequate quality assurance.”
Rather, BCOC’s discussion surrounding Contention 3 and the Lochbaum Declaration
address what they perceive to be deficiencies in the Equipment Commissioning Plan
(which is incorporated in the Supplemental QA Requirements). Specifically, BCOC
faults the 50.55a Alternative Plan for (1) “failing to describe a program for identifying
and remediating potential corrosion and fouling;” (2) attempting to demonstrate weld
quality by use of a remote camera; and (3) in any event, not even looking at all of the

embedded welds.

We address in the next section each alleged deficiency in CP&L’s Equipment
Commissioning Plan in inspecting for any corrosion or other degradation that might have
occurred between the time of construction and today. In the remainder of this section, we
list material facts, which are not in dispute and which demonstrate that the SFPCCS
embedded piping and 15 field welds were installed in accordance with the ASME Code

approved welding procedures, NDE examinations, hydrostatic testing, and ASME Code

Footnote continued from previous page

205 See BCOC’s Interrogatory Responses, 3-1 through 3-7.
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QA inspections. We rely on these facts to demonstrate reasonable assurance of an
“acceptable level of quality and safety” for the SFPCCS embedded piping and field

welds, as constructed.”®

1. The SFPCCS for spent fuel pools C and D was constructed to the same
exacting standards pursuant to the same ASME Code QA Program as was

the SFPCCS for spent fuel pools A and B and the rest of Harris Plant.2"’

2. The installation of piping, welding and concrete placement was
accomplished at all four spent fuel pools more or less contemporaneously,
using the same pool of construction personnel, welders, supervisors,

engineers, and QA inspectors, and ANI inspectors.?®

3. Harris Nuclear Plant has operated the SFPCCS for spent fuel pools A and

B successfully since startup.”®’

296 While this test from 10 C.F.R. §50.55a(a)(3)(i) is easily met in this case, CP&L
actually need not show more than that required by the alternate test: “compliance with
the specified requirements of this section would result in hardship or unusual difficulty
without a compensating increase in the level of quality and safety.” 10 C.F.R. §
50.55a(a)(3)(ii); see Edwards Affidavit (Exhibit 1, § 50) regarding the hardship that
would be presented by the failure to approve the 50.55a Alternative Plan.

207 See Edwards Affidavit (Exhibit 1, § 31), Shockley Affidavit (Exhibit 6) and CP&L’s
ASME Code QA Manual (Attachment A to Exhibit 6).

208 See Edwards Affidavit (Exhibit 1, § 31); Griffin Affidavit (Exhibit 5, § 8); Shockley
Affidavit (Exhibit 6, § 15).

20 See Edwards Affidavit (Exhibit 1, § 31).
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4. Documentation for field welds joining pipe spools in the SFPCCS was
contained on WDRs, which provided a record of all ASME Code required
attributes pertinent to a given weld. Data such as joint and piece
identification, filler material identification, weld procedure, welder
identification and NDE requirements were all specified and documented
on the WDR, and generally the WDR constituted the only permanent
documentation for this information. Construction procedures required
each WDR to be prepared by weld engineering personnel as part of work
package preparation, and to be reviewed by both QA inspectors and the
ANI prior to its release to the field. Subsequent to weld performance,
each completed WDR would be reviewed again by QA inspectors and the
ANI to verify that all requirements were met. WDRs were collected as
part of piping isometric packages, which were compiled and stored

pending system completion for N-Stamp review.*'

5. Failure to complete the WDRs for the field welds in the embedded piping
would have required a complete breakdown of the welding procedures and
processes and the QA procedures and processes. As attested to directly by

Charles Griffin, David Shockley, and Tommy Gilbert, there was no such

219 1d; Griffin Affidavit (Exhibit 5, 9 5-6).
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breakdown of the ASME Code welding program nor of the ASME Code

QA Program at the Harris Plant.?"!

6. Available construction era information conclusively supports that the
WDRs for the 15 field welds in the SFPCCS did exist at the time of
construction and were satisfactorily completed. The most direct QA
documentation pertaining to this conclusion is found in the hydrostatic test
(“hydrotest”) records for embedded spent fuel pool piping. Procedural
requirements for conducting the hydrotest included a review by QA
inspectors of all weld documentation associated with the piping being
tested. Accordingly, the QA inspector performed a review of the WDR
for each field weld within the test boundary, verifying that each WDR was
completed, reviewed and approved, including the ANI’s review. In
addition, the hydrotest procedure required that each field weld be
individually inspected for leakage while at test pressure, providing
additional assurance as to the completion and quality of these welds.

Hydrotest records are on hand for 13 of the 15 embedded field welds, and

2! See Griffin Affidavit (Exhibit 5, 9 8); Shockley Affidavit (Exhibit 6, q 15); Gilbert
Affidavit (Exhibit 7, ] 14).
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additional QC documents indirectly confirm that the remaining two field

welds were also hydrotested.”'?

7. Several of the QA inspectors actually performing document reviews and
hydrotest inspections associated with embedded SFPCCS piping are still
employed by CP&L. Two such individuals readily attest that, to the extent
indicated by their signature on the hydrotest records, they positively and
personally confirm that the WDRs for eleven of the field welds within the
test boundary did exist and were satisfactorily completed, and that each
such weld was closely inspected as part of the hydrotest effort. They are
also confident that the WDRs for the other four welds also were properly

prepared and reviewed prior to the hydrotest. 2*

8. Concrete Placement Reports (commonly referred to as Concrete Pour
Cards) have been retrieved for spent fuel pools C and D and those sections
of the Fuel Handling Building that includes the embedded SFPCCS
piping. As part of the QA review prior to a concrete pour, the QA
inspector confirmed that all required QA documentation for piping that

would be embedded in concrete was in the QA package and was complete

212 See Edwards Affidavit (Exhibit 1, ] 31, Attachments S and T); Shockley Affidavit
(Exhibit 6, 79 10-15, Attachments B, C, D and E); Gilbert Affidavit (Exhibit 7, §9 6-10,
Attachments B, C and D).

213 See Shockley Affidavit (Exhibit 6 at 7 15-16); Gilbert Affidavit (Exhibit 7 at ] 10);
Edwards Affidavit (Exhibit 1, § 32).
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— including vendor records for the piping spools, WDRs for the field
welds, NDE records and hydrotest reports. The signatures by the QA
inspectors on the Concrete Pour Cards verifies that QA documentation for
the SFPCCS piping and field welds, including the missing WDRs, was

reviewed and verified for completeness again prior to pouring concrete.*'*

9. A copy of a WDR was found for one of the 15 embedded field welds.?'®
A Repair Weld Data Report was located for another one of the 15
embedded field welds.?'® The Repair WDR is one indication that the
ASME Code QA Program was being implemented properly: deficiencies

were identified and corrected to ensure compliance with the Program.

10.  The NRC Staff performed a formal special team inspection at the HNP on
November 15-19, 1999. The purpose of the inspection, in part, was “to
assess the implementation of the construction quality assurance program
in construction of the C and D spent fuel pools.” The NRC Staff
concluded that CP&L “had a comprehensive program to control, inspect,
and document welding at the time of original [plant] construction in

accordance with Section III of the ASME Boiler and Pressure Vessel

214 See Gilbert Affidavit (Exhibit 7, 9 11-13, Attachment E); Shockley Affidavit
(Exhibit 6, 7 9).

213 See Griffin Affidavit (Exhibit 5, § 5, Attachment B).
216 1d. at q 5, Attachment C.
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Code, and NRC require,ments.”2 17 Thus, the NRC inspection confirmed
CP&L’s own review. The NRC inspectors reviewed NRC Inspection
Reports which documented inspection of construction activities at HNP by
NRC Region II inspectors between 1978 and 1983. These inspection
reports document over 50 separate inspections for this period for items
related to the welding program and/or piping installation. The minor
violations noted would not be cited under the current NRC reactor
inspection program and were typical of what would be expected for
oversight of a large construction project.”'® This review of construction-
era inspection reports again confirms the overall quality of the Harris

construction ASME Code welding program.

These undisputed facts provide verification that WDRs did exist for each of the
embedded field welds, that each WDR was fully completed, reviewed and accepted, and
therefore, that these field welds were completed in full compliance with ASME Code
construction requirements. The 50.55a Alternative Plan demonstrates that, as
constructed, the SFPCCS for spent fuel pools C and D met ASME Code requirements,
and, therefore, absent significant deterioration of the SFPCCS since construction,

provides an acceptable level of quality and safety.

217 NRC Inspection Report No. 50-400/99-12, dated December 28, 1999 (Exhibit 14 at 2).
218 1d. at 26.
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In the next section, we address the implementation of the Equipment
Commissioning Plan, which included inspections and testing to determine the extent, if

any, of deterioration of the SFPCCS since construction.

C. Summary of Facts, Data and Arguments which Demonstrate that the
SFPCCS Stainless Steel Piping and Welds Have Not Significantly
Deteriorated Due to Corrosion or Otherwise During the Period of
Time Between Original Construction and Today, Are Suitable for
Their Intended Purpose, and Provide an Adequate Level of Quality
and Safety

BCOC disputes that the Equipment Commissioning Plan is sufficient to determine
the condition of the embedded SFPCCS piping. In response to the interrogatory question
-- Does the Equipment Commissioning Plan adequately address BCOC’s concerns
relating to the failure to store and preserve all the equipment and components of the
Spent Fuel Cooling System pursuant to the requirements of 10 C.F.R. Part 50, Appendix

B? -- BCOC responded as follows:

No. The Equipment Commissioning Plan fails to provide
for inspection of all the equipment and components of the
Unit 2 spent fuel cooling system. For example, the original
Equipment Commissioning Plan relied on a remote camera
inspection of the interior portions for some of the welds in
the embedded piping. Orange County’s expert witness will
be reviewing recent CP&L changes to the original plan
which now suggest that all embedded field welds have been
inspected. As another example, Orange County contends,
as detailed in the responses to Interrogatory Nos. 3-2 all
parts, 3-3 all parts, and 3-7 all parts that the remote camera
inspection and associated activities did not adequately
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determine the interior surface of the embedded piping to be
absent of material degradation.”"’

Contention 3, as admitted, objected to the remote camera inspection and the original plan
to inspect fewer than all 15 embedded field welds. In response to interrogatories, BCOC
also alleged (1) that the remote camera inspection viewed only the field welds and not the
piping; (2) CP&L failed to analyze the surface film observed on the inside of the piping
and welds; and (3) an inspection, engineering evaluation, or analysis should have been
performed regarding the potential for contaminants to affect the external surface of the
embedded piping.”*® BCOC contends that an inspection effort, providing more
meaningful results than simple remote camera inspection, would include ultrasonic

evaluations or other non-destructive examination techniques.?*!

There are no genuine issues in dispute regarding inspection and testing of
equipment and components of the SFPCCS for spent fuel pools C and D, other than the

embedded piping and welds. Mr. Lochbaum conceded as much. BCOC has not raised

219 BCOC Response to Interrogatories, Interrogatory No. 3-1.
220 Id., Interrogatory No. 3-2.

21 Id., Interrogatory No. 3-3. On the other hand, BCOC’s sole expert on Contention 3,
David Lochbaum, stated in his deposition that his concerns would be satisfied by “a
complete visual inspection of the interior piping surfaces, all of the welds of the
embedded portions, and some evaluation, analysis or inspection of the exterior piping
surfaces.” Lochbaum Dep. Tr. (Exhibit 10 at 218-219). When pressed on what an
“evaluation, analysis or inspection of the exterior piping surfaces” could entail (since the
piping is embedded in concrete), Mr. Lochbaum stated “some walkdown of, was there
any history of spills or anything that would have gotten into the concrete or around where
these pipes came through walls that could have been an external contaminant, an
inspection of where it went into the pipe, into the walls and out of, things like that, that
Footnote continued on next page
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one specific concern regarding the accessible piping and welds (that have been re-
inspected) or other components, such as the heat exchangers, pumps, strainers or

skimmers.??

The final allegation of Contention 3, as admitted, is moot. BCOC complained
that not all of the 15 embedded welds would be inspected by remote camera. CP&L

modified its Equipment Commissioning Plan and inspected all 15 embedded welds.??

With respect to the remaining concerns raised by BCOC regarding the inspection
and testing of the embedded piping, the material facts set forth in the remainder of this
section are not in dispute and demonstrate that the condition of the embedded piping and
welds are very good. An analysis of each of the indications observed during the remote
camera inspection, chemical and microbiological analyses of the water inside the
SFPCCS piping, an analysis of the reddish-brown deposit observed on the piping and
weld surfaces, an analysis of the structural integrity of the piping, and an analysis of the
suitability of the “as is” embedded piping to perform its intended function all confirm that

the embedded piping will provide an adequate level of quality and safety and there is

Footnote continued from previous page

would have given me some basis for saying that there was not, or no apparent indications
of an external contaminant source.” Id. at 219-220.

222 See Section V.A. supra; Lochbaum Dep. Tr. (Exhibit 10 at 83-87).

28 Edwards Affidavit (Exhibit 1, 9 36-37, 44-46, Attachment Q). CP&L inspected all
fifteen of the embedded welds and associated piping by remote camera and even pressure
washed and re-inspected a field weld with observed reddish-brown deposits in order to be
in a position to answer every question pertaining to the suitability of the SFPCCS piping
for its intended purpose.
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reasonable assurance that public health and safety, and the environment will be protected

with the operation of spent fuel pools C and D with the SFPCCS.

The implementation of the Equipment Commissioning Plan and the results of the
tests and inspections are described in the Edwards Affidavit (Exhibit 1, 99 33-48 and
Attachments B, E, Q, and R); Moccari Affidavit (Exhibit 8 and Attachments B and C);
Griffin Affidavit (Exhibit 5, 99 9-10); and Licina Affidavit (Exhibit 9 and Attachment C).
Applicants rely on the sworn facts set forth in these affidavits, including the following

material facts that are not in dispute:

1. An Equipment Commissioning Plan was developed as part of the
“Supplemental Quality Assurance Requirements for the Design Change
Packages Associated with the Completion of the Units 2 & 3 Spent Fuel
Pool Cooling System.””** The Equipment Commissioning Plan prescribes
a set of criteria to ensure that the components and equipment in the
SFPCCS will meet the requirements of Appendix B to 10 C.F.R. Part 50
and is capable of performing their intended function in the completed
design. The Equipment Commissioning Plan includes physical
inspections and testing to verify that the lack of controlled storage
conditions and regular maintenance has not caused any condition affecting

quality, including damage from personnel, introduction of foreign

2% Edwards Affidavit (Exhibit 1, Attachment B, Enclosure 16, §5.2).
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material, scavenging of parts, corrosion, fouling, aging, or radiation

2
exposure.”?’

2. The tests and inspections included testing of the water in the SFPCCS
piping, a complete walk-down and visual inspection of all accessible
piping, welds, components and equipment, re-inspection of all accessible
welds, testing the weld filler matenal in the accessible welds, a visual
inspection with a high-quality video camera of the segments of the
embedded SFPCCS piping with field welds, and taking a sample and
testing the composition of a deposit on one of the welds.”?® In addition,
records were reviewed and the surface of the spent fuel pool walls and
concrete in which the SFPCCS piping is embedded was inspected for any
evidence of outside chemical attack to the external surface of the

embedded piping.”’

3. The water, which has been in the SFPCCS piping under extended lay-up
conditions, was subject to chemical analysis by HNP Chemists and
microbiological analysis by Dr. Ahmad Moccari, a scientist specializing in
corrosion studies and working for CP&L at its metallurgical laboratories.

The chemical analysis revealed that the water in these lines was of high

225 See Edwards Affidavit (Exhibit 1,  33).
226 See Edwards Affidavit (Exhibit 1, 9 34).
2714, at 47.
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purity (consistent with that in the spent fuel pools themselves). Nuisance
bacteria capable of causing microbiologically induced corrosion (“MIC”)
were not detected. In general, there were low levels of microbiological
activity in the water samples for the SFPCCS piping. The results of this
testing indicates a highly unlikely potential for chemically or

microbiologically induced corrosion to have occurred during extended lay-

2
up. 2

4. All of the fifteen embedded field welds and associated SFPCCS piping
runs were inspected using a high-resolution camera fitted to a pipe
crawler. The inspection included welds on six of the eight embedded
cooling lines connected to spent fuel pools C and D. The remaining two
lines have only approximately 6 feet of embedded pipe each, with no
embedded field welds. All of the lines inspected were 12" diameter, type

304 stainless steel piping.”’

5. The video camera was able to take high quality pictures of everything on
the inside of the SFPCCS piping — longitudinal welds, circumferential
welds, and the piping’s inside surfaces. The camera work was very

professional. The light clearly illuminated the surfaces examined. Areas

228 See Moccari Affidavit (Exhibit 8, 99 7-10, 22, Attachments B and C); Edwards
Affidavit (Exhibit 1, § 35, Attachment Q, §§ 3.4.3.1 - 3.4.3.2).

229 See Edwards Affidavit (Exhibit 1, 9 36).
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of interest were inspected from a number of different angles as the camera
moved back and forth over the same surface. The videotapes emphasized
the welds in the embedded sections of the piping, both longitudinal (from
the original fabrication of the piping) and circumferential (where lengths
of piping are connected), but the videotapes also showed the interior
surface between circumferential welds as the camera moved through the
piping. The images were very clear. Reviewers could even see machine

marks left from the time the pipe was manufactured.>*

6. A team of experts from various disciplines reviewed the videotapes from
the remote camera inspections. Generally, the inspection results were very
good. The welds in question were never subject to volumetric
examination by Code requirements, and were sufficiently far from the
open end of the pipe at the time of welding that an internal visual
examination would not have been performed. Some general discoloration
of the welds and portions of the internal surfaces of piping was noted,
reddish-brown deposits were observed on welds and the piping,
incomplete melting of consumable inserts was noted on two welds, and

shallow linear indications were observed on a weld and on the longitudinal

23 See Moccari Affidavit (Exhibit 8,  11); Edwards Affidavit (Exhibit 1, ] 44).
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seam of one of the adjacent pipe spools. Each indication was recorded and

evaluated.?’!

7. Inspection of field weld FW-517 found three locations having a localized
deposit of reddish-brown material at the field weld. Samples of this
material were removed by fitting the head of the inspection camera with
an arm and swab, and using pan and tilt manipulations to collect material
directly from the locations of interest. Any remaining deposits were
removed with high-pressure water and the surface was re-inspected with

22 Afier a careful review of the area underneath the

the remote camera.
deposits, Dr. Moccari could not conclusively identify any surface
discontinuities.”>* Mr. Licina identified what “appeared to be two small

pits” underneath the deposits.** Both Dr. Moccari and Mr. Licina agreed

any such small pits could have no impact on the integrity of the piping.?**

8. Dr. Moccari tested the sample of the reddish-brown deposit to determine
whether any bacteria present were aggressive enough to cause MIC.

Three separate tests confirmed that no bacteria capable of causing material

B See Edwards Affidavit (Exhibit 1, ] 36-44, Attachment Q); Moccari Affidavit
(Exhibit 8, 1 11-12, 17-22); Licina Affidavit (Exhibit 9, 9 12, 15, 21-22, 25, 28,
Attachment C).

232 See Edwards Affidavit (Exhibit 1, ] 38); Moccari Affidavit (Exhibit 8, 112).
23 Moccari Affidavit (Exhibit 8, § 17, Attachment C at 5).
23 Licina Affidavit (Exhibit 9, ] 21).
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degradation due to MIC were present in the deposit sample from the
SFPCCS piping weld.”*® An elemental analysis of the deposit material
was performed using a scanning electron microscope. This analysis
determined that the deposit material is primarily composed of iron oxide.
This material is very similar in appearance to the iron oxide which is
introduced to the spent fuel pools by way of spent fuel transshipment from
CP&L’s other nuclear plants. This iron oxide neither results from,
contributes to, or is otherwise associated with corrosion or degradation in

the SFPCCS piping.?’

9. Some of the reddish-brown film observed on the piping was removed by
high-pressure water and the filtered residue was analyzed by Dr. Moccari.
Dr. Moccari used a scanning electron microscope with an energy
dispersive x-ray spectrometer attachment to determine the elemental
composition of the reddish-brown material from the SFPCCS piping. A x-
ray diffractometer was then used to identify the chemical compounds
present. The scanning electron microscope/energy dispersive

spectrometer showed that the reddish-brown material consists primarily of

Footnote continued from previous page
B3 1d. at 9§ 22-23; Moccari Affidavit (Exhibit 8, 9 22).
26 Moccari Affidavit (Exhibit 8, 19 12-15).

57 See Edwards Affidavit (Exhibit 1, § 38, Attachment Q, Attachment 3); Moccari
Affidavit (Exhibit 8, 9 16).
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iron and oxygen (most likely iron oxide) with lesser and varying amounts
of silicon, aluminum, carbon, calcium, chromium, nickel, sodium,
magnesium, nickel, potassium, zinc, and chlorine. X-ray diffraction
analysis of the deposit sample showed this sample to consist primarily of
iron oxide (a mixture of hematite (a-Fe,O;3) and lepidocrocite (FeOOH))
and possibly graphite. Apart from the iron oxides, however, the deposits
appear to be largely particulate in structure, including small fragments of
what appears to be stainless steel. The presence of these particulates and
small metallic fragments suggests that the deposits do not reflect corrosion
of the piping at the welds. Rather, the weld itself appears to have acted as

a site at which crud has simply accumulated.?®

10. The typical field weld joint of the SFPCCS piping incorporated a
consumable insert, with the ends of the pipe spools being prepped at the
vendor facility for use with this configuration. The purpose of a welding
consumable insert is to serve as a consumable retainer and filler metal
during completion of a weld joint root pass (first welding pass). By
design, the root pass of the weld would consume the insert while fusing
both ends of the pipe together. A number of welds had locations where
small portions of the insert could be discerned, indicating that it was not

fully consumed by the root pass. Generally, these incidences of

38 See Moccari Affidavit (Exhibit 8, § 16).
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unconsumed insert were limited to several very small areas where a small
portion of the insert could be discerned. Notably, to the extent that could
be discerned by closely reviewing multiple camera angles, inspection of
these areas of unconsumed insert indicates that these pieces of insert

material are completely fused around the edges.”*

11. Unconsumed inserts are typically the result of welder technique with this
particular condition limited to the weld root pass. It is not an unusual
condition. Unlike some welding flaws, such as hot cracking and piping
porosity, which could possibly extend into subsequent weld layers, once
the root pass is completed, subsequent weld passes are unaffected by an
unconsumed insert condition. Unconsumed insert materials could
typically be detected by visual observation of the pipe inside diameter
surface (if accessible) or by conducting volumetric NDE examinations like
radiography. However, consistent with ASME Code requirements, the
final inspection requirements for these ASME Code Class 3 SFPCCS weld
joints were a final visual exam and a liquid/dye penetrant examination of
the weld joint outside diameter surface. Therefore the final inspections
and NDE for these weld joints would not have detected indications such as

these regions of unconsumed insert in the root pass, unless the weld inside

2% See Edwards Affidavit (Exhibit 1, 9 39); Griffin Affidavit (Exhibit 5, § 9); Licina
Affidavit (Exhibit 9, 9 12-13).
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diameter surface had been accessible for local visual observation during

plant construction. 2’

12.  The indications of unconsumed weld insert identified by camera
inspection of the embedded field welds were evaluated and determined not
to represent a challenge to piping integrity or otherwise affect its
suitability for the intended service. The indications were determined to be
relatively insignificant imperfections which are to some degree expected
on field welds such as FW-516, which was only subject to surface
examination and does not lend itself to internal visual examination.
ASME Section III, Subsection ND design rules for vessels specifically
recognize the potential for imperfections in welds which are not subject to
volumetric examination, and provide compensation when necessary by a
reduction in joint efficiency based on the type and extent of NDE
performed. Although this consideration regarding joint efficiency does
not directly apply to the embedded SFPCCS piping, it does demonstrate
that the ASME acknowledges that minor imperfections will exist in welds
of this nature which are not subject to volumetric examination. Based on
these considerations and the additional discussion in the Report of

Structural Integrity Associates, Inc., pertaining to structural integrity, the

0 See Edwards Affidavit (Exhibit 1, 9 40); Griffin Affidavit (Exhibit 5, 1 9).
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indications of incomplete fusion identified on these embedded field welds

. . 24
were deemed acceptable with no rework / repair.?*!

13. A small linear indication (approximately }2” long) was observed extending
out of the seam weld on the pipe spool above field weld FW-515 and into
the counter-bored region adjacent to this weld. This indication did not
appear to originate in the field weld itself, nor did it have the appearance
of being corrosion related. The corrosion mechanisms which could
possibly cause cracking in the Type 304 Stainless Steel spent fuel pool
cooling lines are very unlikely due to a lack of the aggressive conditions
(chemistry and temperature) which might initiate them. Further, the line is
not exposed to cyclical loading or thermal variations, which might induce
fatigue cracking. Edwards Affidavit (Exhibit 1, § 42, Attachment Q,

§ 3.4.4); Licina Affidavit (Exhibit 9, 99 25-26, Attachment C at 5-6 — 5-

7).

14. At this point, the specific cause for the linear indication in the seam weld
adjacent to field weld FW-515 cannot be conclusively determined. What
can be said is that an external visual and liquid penetrant examination was
completed of this field weld after its construction, and that the indication

of interest would have been identified if it extended to the exterior surface

241 See Edwards Affidavit (Exhibit 1, § 41, Attachment Q, §3.4.2 and attachment 2);
Griffin Affidavit (Exhibit 5, § 10); Licina Affidavit (Exhibit 9, § 13, Attachment C at 5-1
Footnote continued on next page
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of the piping. Subsequently, this field weld was subjected to and
successfully completed hydrostatic testing and additional close visual
inspection prior to the concrete pour. These examinations and tests
provide conclusive evidence that the indication is not a through-wall crack
and will not result in leakage. Structural Integrity Associates was asked to
provide an expert independent evaluation of the implications of the
indication on the structural integrity of the piping. Their conclusion,
based on critical flaw size analysis and consideration of the potential
mechanisms for crack propagation, is that the indication does not pose any
challenge to piping integrity, nor is there any reason to suspect that the

indication might propagate beyond its existing condition.?*?

15. The overall good condition of the piping is not surprising because it is
constructed of high-quality stainless steel, that is otherwise resistant to
corrosion and cracking, and it has been maintained in a wet lay-up
condition that is very benign. It has not been subject to extreme
temperatures, pressure or other stresses. It would have been quite
surprising to observe any degradation in the SFPCCS piping under these

conditions. Structural Integrity Associates (“SIA”) evaluated all of the

Footnote continued from previous page
—5-4).

** Edwards Affidavit (Exhibit 1, ] 43, Attachment Q, § 3.44); Licina Affidavit (Exhibit
9, 99 25-26, Attachment C at 5-3 — 5-4).
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possible causes of degradation in stainless steel piping and found that the
conditions necessary for the degradation of such piping were absent from
the conditions in the SFPCCS piping. Structural Integrity Associates also
noted that the SFPCCS piping was very conservatively designed for its
intended operating conditions. The 0.375 inch wall thickness is
approximately 30 times the minimum wall thickness required for the
actual service pressure; the stainless steel piping has a design rating of 150

psi and will have a maximum service pressure of about 25 psi.**?

16. A significant portion of the SFPCCS piping which connects to the spent
fuel pools C and D is accessible, and subject to the same flooded
conditions as the embedded piping. Importantly, these accessible portions
are also the low points in this piping, and would be where any corrosion
problems would be expected to evidence themselves. Since there has been
no leakage or degradation identified with regard to this accessible
SFPCCS piping, there was no reason to suspect degradation of the

embedded SFPCCS piping.”*

17. The remote camera inspections show that the SFPCCS piping and welds
embedded in concrete are in very good condition, show negligible

degradation during the 17 years since construction (approximately 10 of

3 Edwards Affidavit (Exhibit 1, § 45); Licina Affidavit (Exhibit 9, 99, 17 - 20).
% Edwards Affidavit (Exhibit 1, § 46).
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which were in essentially wet lay-up), and have no credible source of
contamination that could adversely affect the outside of the SFPCCS
piping embedded in concrete. Furthermore, Structural Integrity Associates
found that even if some corrosion or imperfections in welds or cracks in
the piping did exist, it would have no effect on the structural integrity of

the SFPCCS or on its suitability for service.’*®

18.  Even in the highly improbably event that a weld were to fail or a pinhole
leak occurred in the embedded SFPCCS piping, there would be no impact
on public health or safety, the environment, or plant operations. The
piping is embedded in reinforced concrete; there is no way for a leak to
result in a loss of water that even approaches the normal evaporation rate
of the pools; there is no leak pathway to the environment; and there is an
entirely redundant piping run to provide cooling to each spent fuel pool.**

In the worst case failure of a SFPCCS piping weld (the failure of a weld in

the accessible piping outside the concrete), the level in the spent fuel pools

cannot fall below the suction and discharge openings in the pools. Thus

the spent fuel would remain covered with water.?’

245 Edwards Affidavit (Exhibit 1, 9 48, Attachment Q, attachment 2): Licina Affidavit
(Exhibit 9, § 28, Attachment C at 6-2 — 6-3).

246 Edwards Affidavit (Exhibit 1, 1 49).

247 E-
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The implementation of the Equipment Commissioning Plan with regard to the
embedded SFPCCS piping has been thorough and provides reasonable assurance that no
degradation has occurred to this piping that would affect its structural integrity or render
it unsuitable for the intended function. CP&L has demonstrated that the SFPCCS
provides an acceptable level of quality and safety in the commissioning of spent fuel

pools C and D.

D. Intervenor BCOC Cannot Meet its Burden of Demonstrating an
Adjudicatory Hearing Must Be Held to Dispose of Contention 3

The facts and data submitted to the Board on Contention 3 are comprehensive and
permit a well-reasoned and supported decision by the Board on the present condition of

the embedded SFPCCS piping.

While there may be a genuine issue in dispute regarding the appropriateness of
the remote camera inspection, it is not a substantial dispute. Indeed, CP&L has done
exactly what BCOC’s sole expert on Contention 3 said would be acceptable: “a complete
visual inspection of all of the interior piping surfaces, all of the welds of the embedded

portions, and some evaluation, analysis or inspection of the exterior piping surfaces.”**®

A hearing would be particularly inappropriate here because there is no suggestion
that BCOC could offer credible testimony adverse to the sworn statements of fact and
expert opinions set forth in the affidavits upon which CP&L relies on Contention 3. Mr.

Lochbaum was forthright in disclaiming expertise in the disciplines relevant to the
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condition of the SFPCCS piping and welds. Mr. Lochbaum admits to no experience as a
construction engineer.”** He has never had any responsibility for welding at a nuclear
power plant.”*® He has never welded materials himself, never had responsibility as a
welding engineer, and never performed NDE of welds or supervised NDE examiners.?*!
Mr. Lochbaum has not served on ASME Code committees nor has he been responsible
for QA/QC inspectors at a nuclear plant.”>> He admitted that he was not an expert in
material science, nor an expert in corrosion of materials at a nuclear power plant, nor an

23 Mr. Lochbaum is not a expert in the causes of degradation of

expert in stress analysis.
stainless steels, nor was he familiar with the kind of stainless steel, its diameter, and
thickness of the SFPCCS piping.”** He was not familiar with the weld process used for
the SFPCCS field welds.” Mr. Lochbaum had not initially requested copies of the

videotapes of the remote camera inspections of the SFPCCS piping and welds because he

Footnote continued from previous page

?%* Lochbaum Dep. Tr. (Exhibit 10 at 218-219).
9 1d. at 38.

250 Id.

BU1d. at 40-41.

P21d. at 41.

253 Id.

P41d. at 43.

5 1d. at 44,
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was not in a position to testify whether the condition of the piping and welds “was good,

bad or indifferent.”*¢

Notwithstanding BCOC’s allegations to the contrary, both the embedded piping
and welds were inspected by the remote camera, the reddish-brown deposit on the piping
and weld surfaces was analyzed and an analysis was performed regarding the potential

for contaminants to affect the external surface of the embedded piping.

The facts and opinions of CP&L’s affiants have been tested by the NRC Staff
inspectors and the results of the NRC’s independent review of documents and interviews
are reported in a detailed inspection report.”>” The NRC Staff’s independent review
corroborates the facts presented by CP&L. The Board can readily decide this issue on the

basis of the facts, data, and expert opinions before it.

Importantly here, the resolution of the factual issue regarding the condition of the
SFPCCS piping is not central to the ultimate decision on the license amendment request.
There is no credible scenario, even assuming a complete failure of a weld in the
embedded piping, that significant water covering the spent fuel could be lost from the
pool. The suction and discharge openings of the SFPCCS into the spent fuel pool are
near the top of the pool. The spent fuel would remain covered under any scenario. Also,

there is a redundant piping line for each spent fuel pool, thus the cooling function to the

201d. at 111.
#7 8ee NRC Inspection Report No. 50-400/99-12 (Exhibit 14).
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spent fuel pool would not be lost.”*® A failure of a weld in the embedded SFPCCS piping
might at worst cause a minor cleanup issue for CP&L. It could in no way be inimical to
the common defense and security, or to the health and safety of the public, or have a

significant impact on the environment.

Under the circumstances, BCOC has an insurmountable burden to demonstrate a

hearing is necessary.

VI. ACTIONS REQUESTED OF THE BOARD

Applicant CP&L respectfully submits that, at the conclusion of oral argument, the

Board should:

1. Decide Contention 2, Basis 1, based on the written legal arguments and
oral arguments. The NRC Staff’s interpretation of GDC 62 and

administrative controls, including burnup credit, should be sustained.

2. Dismiss Contention 2, Basis 2, as moot. BCOC has admitted that the
Harris Criticality Analysis demonstrates that a single fuel assembly
misplacement will not cause criticality in the fuel racks in spent fuel pools
C or D. The new issues raised by BCOC should be rejected as outside the
scope of Contention 2 as admitted. In any event the criticality analyses

performed by Dr. Redmond, Dr. Turner and by the NRC Staff demonstrate

5% See Edwards Affidavit (Exhibit 1, 7 49).
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that the new issues are moot as well. BCOC has admitted that it is not in a

position to challenge the results of criticality analyses.

Dismiss Contention 3, as it relates to the “as constructed” condition of the
SFPCCS piping for spent fuel pools C and D. BCOC has not to date
offered one specific challenge to the efficacy of the ASME approved
welding procedures and ASME Code QA program which governed the
installation of the SFPCCS piping. There is no credible rejoinder to the
abundant direct and indirect evidence that the missing WDRs were
prepared and they document that the SFPCCS piping field welds were
properly performed, inspected, passed NDE, passed hydrotest, and met

ASME Code requirements.

Decide Contention 3, as it relates to the “as is” condition of the SFPCCS
piping for spent fuel pools C and D. The tests and inspections carried out
pursuant to the Equipment Commissioning Plan demonstrate conclusively
that there has been no significant corrosion or other deterioration to the
SFPCCS piping. To the extent that BCOC continues to raise a genuine
issue in dispute, it is not substantial, it is not central to the ultimate
decision on the license amendment request, and it certainly can be

disposed of with sufficient accuracy without a hearing.
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