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MEMORANDUM AND ORDER

1e San Luis Obispo Mothers for Peace (MFP), intervenors in this operating
jing, have petitioned ) designate “an opnate board or

appeal from the ensing Board’s order of December 23,
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{ anolied for a materials license under 10 CFR Part 70 under

and store fuel assemblies at the Diablo Canyon site prior

SR




ot

PR —

./

fo issucnce of the requested operating licenses. The Licensing Board held an
evidentiary hearirg un the Part 70 license and denied MFP’s motion to prevent
delivery and storage of the fuel in its December 23 order.!

The regulatory staff tokes the position that the Licensing Board’s order is
interlocutory because the MFP motion was heard as a part of the operating
licensing proceeding in which hearings are not yet complete. See 10 CFR 2.714a,
73(f), Louisiana Power and Light Co. (Waterford Steam Electric Station,
Unit 3), RAI-73-12-1155. The staff suggests, however, that in the circumstances
of this case an exception to the usual rule should be made, and that an appeal
should be allowed.

We do not think that the Board's order is interlocutory except in the
formalistic sense that it was heard in the context of the operating license
proceeding. The issue presented by the MFP motion was whether the utility
should be issued an NRC license that would authorize, it, among other things, to
transport and store fuel assemblies at the Diablo Canyon site until operating
licenses are issued in this proceeding.” That issue has now been heard and
decided and a Part 70 license has been duly issued. As things now stand, the
utility is free to ship and viore fuel atits convenience, consistent with the license
conditions. Accordingly, the matter is ripe for review.

There is, however, an obstacle to review of the Licensing Board’s order by an
Atomic Safety and Licensing Appeal Board which, under our present rules of
practice, can only be removed by Commission action. Under 10 CFR 2.785, the
Appeal Board does not have jurisdiction over proceedings for the issuance of a
license under Part 70, such as the license involved here, without a specific
delegation from us.

We think it would be appropriate, in the circumstances of this case, that the
Licensing Board's decision be reviewed by an Atomic Safety and Licensing
Appeal Board. The initial decision on the operating license applications may not
be rendered for some months. Without, of course, intimating any view on the
merits of MFP’s contentions, it is true that their contentions may be rendered
moot if an appeal on the Part 70 license must await the initial decision on the

' The Atomic Safety and Licensing Boards may be giver. jurisdiction over proceedings
for the issuance of Part 70 materials licenses. 10 CFR 2.721. Normally, the notice of hearing
constituting a particular board confers jurisdiction in a particular case by referencing the
specific license application or applications to be considered. Although the notice of hearing
establishing the present board did not explicitly reference the materials license in question
here, that license is integral to the Diablo Canyon project, and it does not appear that any
interested person was actually prejudiced by the lack of such a reference. Given that Board’s
familiarity with the Diablo Canyon project, 1t made good practical sense for it to hear and
decide the related issues raised by the Part 70 materials license application. Accordingly, we
hereby confirm the Licensing Board's assertion of jurisdiction in this instance. !

11f and when such licenses are issued, they wouid include authority to transport and
store fuel and th~ separate Part 70 license would no longer be needed.
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MFP has requested that its “sime to file a formal appeal be extended to two
weeks after receipt of the Commission’s response to this appeal.” We leave 10 the
Appeal Board the establishment of appropriate filing deadlines for the parties.

It is sO ORDERED.

By the Commission

SAMUEL J. CHILK
Secretary of the Commission

Dated at Washington, D.C.
this Sth day of February 1976.
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UNITED STATE 3 OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LI CENSING APPEAL BOARD

Richard S. Sal. man, Chairman
Dr. Lawren e R. Quarles (), L /
Dr. W. Re «d Johnson

Docket Nos. 50-275 O.L.

n the Matter of
50-323 O.L.

;AchIC GAS AND ELECTRIC COMPANY

(piablo Canyon Nuclear Power Plant
Units Nos. 1 and 2)

On the ground that it would im olve no unreasonable risk of harm to the
sublic, the Licensing Board authoriz: d the applicant to be licensed under Prit
"_J of the Commission’s regulations tc store unused nuclear fuel assemblies at its
puablo Canyon facility before the {acility itself was licensed for operation.
[atervenors excepied and the Appeal Board affirmed, holdirg that the Licensing
goard had (1) applied the correct standard (2) rendered a decision in accordance
sth and supported by the evidence and (3) not committed prejudicial pro-

cedural error.
RULES OF PRACTICE: TELEPHON E CONFERENCE CALLS

Promptly after any prehearing ~onference carried on via telephone during
which rulings governing the conduct of the proceedings have been made,
licensing boards must draft and enter written orders confirming those rulings. 10

CF.R. §2.752 (¢).

RULES OF PRACTICE: TELEPHO!(E CONFERENCE CALLS

When a prehearing conference is conducted via telephone, the licensing
board must insure that representat.ves of all parties concerned are on the line
unless that representation has been /aived.

RULES OF PRACTICE: HARMLESS ERROR

It is error for a licensing boarc to make a ruling at a prehearing conference
via telephone where one party 1§ ur.zepresented without convey ing that ruling to
the absent party; the error is harmless, however, where the ruling in question
operates in favor of the absent party.
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AND LICENSING APPEAL BOARD
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Secretary to the Appeal Board

Supplemental concurring opinion of Mr. Salzman

In Ja wesport, the NRC staff had nf!“.j upon us the the ry that parties whe
lacked “‘judicial™ st could nonetheless be admitted to Commission pro

ceedings “in the sour cise of administrative discretion’. See NRCI.7% 10 g
638. I supporied that position, expressing my view that the Commission

Was not
apply-and indeed should not apply—in its own proceedings rules of
.

g de »Cl;;‘t‘d in the federal courts

or reasons largely extraneous to the

admininstrative process. /d. at 654-59. That position, however, was rejected b

| 5
the majority of the board h i

aring the Jamesport appeal. Under our practice

subsequent appeal boards (as well as the licensing boards) are bound by the
Jamesport ruling that judicial tanding tests govern entry to the Commission®

Ig proceedings. Hence, though my personal views differ, | feel constrainec

to go along with my colleagues in holding that “rate payers™ as such lag
standing and may not intervene in this case

The Commission has in the past allowe judicial standing
tests with some liberality. Those tests cannot

itely, howeve;

And it i1s by no means true that even

1UNiIssion’s ear
would have standing under those precepts.® | therefore concur in my colleagues’

treatment of this intervention appeal and join them in urging a Commission

decision now on the certified questions

" There may well be, as my colleagues say, a suggestion in the recent Edlow International

decision that discretion exists (at least in domestic cases) to allow deserving parties who do

not meet the tests for judicial standing to intervene in Commission proceedings. If that be
true, no clue is there provided about who possesses that discretion or about the standards
for its exercise. To raise such a “hint™ to the status of a hoiding (or even a dictum for that
matter) would require us to engage in levitation. not adjudication

‘See, e.g., Jamesport, suprg, NRCI-75/10 at 658-59
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RULES OF PRACTICE: DISCOVERY

RULES OF PRACTICE: CROSS-EXAMINATION
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MATERIALS LICENSE UNDER PART 70: STANDARDS

Part 70 of the Commission’s regulations precl

to store unused nuclear fuel assembilies with

of the license would n nstitute an unreas

safety. I0 C.F.R. §

RULES OF PRACTICE: CROSS-EXAMINATION (HYPOTHETICAL QUES.
TIONS)

L 3

While the appropriateness of any given hypothe Juestion is a matter

rial board’s discretion, as a general rule such questions are impes.

based on facts supported by evidence in the record or which that

evidence tends to prove

TECHNICAL ISSUE DISCUSSED: Unspent reactor fuel storage risks

Mr. Philip A. Crane, Jr., San Francisco, California (Messrs.
John C. Morrizsey, Dennis C. Sullivan and Bruce R. Worth-
ington, San Francisco, California, with him on the brief) for
the applicant Pacific Gas and Electric Company, appellee.

Mrs. Sandra A. Silver and Mr. Gordon Silver, North Holly-
wood, California, for Joint Intervenors San Luis Obispo
Mothers for Peace and John J. Forster, appellants

Mr. James R. Tourtellotte (Mr. L. Dow Davis with him on

the brief) for the Nuclear Regulatory Commission Staff.
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DECISICN
June 22, 176
. The Licensing Board now has before it Pacific Gas and Electric Company’s
ﬂhJ“o" for a license to operate its nez:ly completed Diablo Canyon Nuclear
Plant. In the course of this proceeding, the applicant sought a “materials
‘n“ * under Part 70 of the Commission's regulations (10 C.F.R. Part 70) to
tive and store at the Diablo Canyon site nuclecr fuel assemblies for future use
'm“ facility. The San Luis Obirno Mothers {or Peace and John J. Forster are
"ncnors in the operating license proceeding. They ubjected to granting appli-
{ that interim license before the plant itself was licensed,! contending that
storage of nuclear fuel at the facility would constitute an unreasonable risk
g the public health and safety. The Commission’s regulations prohibit the
.-_,mct of a license under Part 70 where such risk exists. 10 C.F.R. §70.31

! ‘
" The Licensing Board held a threeday hearing on intervenors’ objections,

! giing testimony from seven witnesses proffered by the applicant and the staff,

fe intervenors presented no witnesses of their own but their representatives,
oho are not attorneys, did cross-examine those of the other parties. On the basis

f & the record developed at the hearing, the Board concluded that the applicant
" uld receive and store nuclear fuel assemblies at its Diablo Canyon facility
* wthout creating any unreasonable risk of nblic harm. Accordingly, on Decem-

'
!
!
|

wr 23, 1975 the Board authorized the applicant to be licensed to undertake
soh storage. X
The mtervenors have jointly appealed fiom the Licensing Board's December
urd order.* They argue that it must be set aside because of procedural errors
wd because it lacks support in the record.® We do not agree.

' For obvious reasons, authority to receive and store nuciear fuel is granted to applicants

~ wazded an operating license.

*The Commission’s regulations provide in pertinent part that “[n]o license [under Part
%] will be issued * * * if the Commission finds that the issuance of such license * * *
would constitute an unreasonable risk to the health and safety of the public.” 10 C.F.R.
17031 (d).

"The Licensing Board's December 23rd order is unpublished.

“Our junisdiction is normally limited to appeals arising in proceedings under Part 50 of

. % Commission’s regulations. 10 C.F.R. §2.785 (a). We entertain this Part 70 appeal by

ntue of a specific delegation of authority from the Commission. CLI-76-1, NRCI-76/2, 73
February §, 1976).

'On March 18, 1976 we denied Joint Intervenors’ motion to stay shipments of nuclear
“a¢l to the plant site pending our disposition of this appeal. ALAB-320, NRCI1-76/3, 196.
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ssked to and ¢id not purticipate in the call. //bid.) Mr. Silver was aware of Ul at
fact a1 the e, bul e o mention of it. The record is ambiguous abc it
whether the Board failed to cppicciate Mrs. Silver’s absence from among the
parties on the line or assumed that Mr. Silver was speaking for her as well or
pamself.

During the course of the conference call the Board made several ruli: .
pertinent here are its insiructions 10 the parties to assume for purposes of he
forthcoming hearing, first. that the Diablo Canyon fuel storage building ' ad
collapsed in an earthquake and damaged the racks in which the nuclear fuel  ‘as
stored and, second, that the plant’s security arrangements had been breac’ ed
and saboteurs had gained entry.” The Board then indicated that, in light of thse
assumpuons, only 1wo issues remained for trial: (1) “the effect of an ea.th-
quake” and (2) “the effect of entry of saboteurs.”® The Board dropped the
fourth issue (alternative fuel storage sites) althogether, observing that it invo! ed
only economics and was not relevant 1o the issue of the public health and safety,
the subject of the materials license hearing.”

The Licensing Board did not memorialize its actions in a formal o Jer.
Although Mr. Silver admitted discussing other matters raised at the confercnce
call with Mrs. Silver, he stated that he did not draw her attention to the Bo: rd’s
simplification of the hearing issues. (App. T:. 13-14, 77.78). Mrs. Silver reore-
sents to us that she did not become aware of the modifications virtually unti the
opening of the hearing itself.'® The Mothers for Peace now advance the <'aim
that the failure to give Mrs. Silver timely notice of the change in issues pi ced
them at an “unconscionable disadvantage™ in the hearing. For this reason, hey
say, the Board’s order must be reversed.

We begin our analysis by observing that the Board below expressly fiund
intervenors not to have been prejudiced by being required to go ahead with heir
case in the circumstances described. (Order of Dec. 23,1975, p. 3;Tr.658.) Nor
do intervenors themselves particularize any disadvantage under which they were
compelled to labor by the Licensing Board’s rulings. On the basis of our review
of the record we perceive none.

We reached our conclusion by the following route. First, the Board tzlow
did not use the conference call to inject new issues into the case. It merely
eliminated certain existing matters in controversy by requiring the parti:s to
assume (for purposes of the part 70 license hearing) that intervenors s ould
prevail on those issues. Thus, as a consequence of the Board’s conferenc: call
rulings, the intervenors no longer needed to show that the facility could not
withstand an earthquake (this was issue (1)). Instead, they had only to demon-

* Licensing Board Order of December 23, 1975,p. 5.
* Ibid.

*Ibid.

19 Joint Intervenors’ brief, p. 7, and Tr. 650-51.
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crate how, in the event of such a seismic occurrence, t'.e stored nuclear fuu
might be formed into a “critical mass™ ' and, should tl at transpire, how
public might be harmed as a result (issue(2)).

Similarly, the Licensing Board did not burden intervc :ors by ruling thy the
parties need only consider the consequences of “the entry f saboteurs” inq g,
Diablo Canyon facility and not concern themselves abe t how that entry g
achieved. To the contrary, as the Board below noted, * this ruling relieveq
intervenors of a burden they would otherwise have h: 1 to shoulder, ie o
demonstrating how intruders could evade or overpower tl. . facility's guard force
In other words, for purposes of the hearing the Boarc accepted intemm:
argument that applicant’s security arrangements would b inadequate (issue 3)
part 1). This allowed intervenors 10 make out a case against issuance of th.
materials license on sabotage grounds simply by showi g—if they could-how
saboteurs might use the stored nuclear fuel to endanger ; ublic health and safety
(issue (3), part 2). And the dropping of point (4) by the Board meant that if
intervenors could prevail on either of the two issues ren.aining (i.e., the effecty
of sabotage or earthquake), the Part 70 license would h we to be denied even if
the applicant lacked an economically reasonable alternat ve 10 storing the fuel at
the Diablo Canyon site.

In short, the Board's actions in the conference :all did no more thag
eliminate intervenors’ obligation to establish (or to di=credit their opponents’
showing on) a number of key points. Whether the B ard below should have
reformulated the issues as it did may be debatable. But .he reformation accrued
10 intervenors’ benefit, not detriment. Thus, even acce ting as true Mrs. Silver’s
lack of awareness of the Licensing Board’s simplificatic n of the trial issues, the
only consequence was her appearance at the hearing primed to litigate four
issues when only two remained to be heard.!® Be that a_ it may, it is fruitless for
a party to complain on appeal about trial rulings whic': operated in its favor.'*

We do agree with the intervenors that the Lice :sing Board should have
reduced its prehearing conference call rulings to writing. Had this been done, the
confusion about the number and nature of the issues t< be tried probably would
have been avoided. Indeed, the Commission’s Rules of “ractice contemplate that
a licensing board will “enter an order which recites the action taken at the

1&‘

I 1 “Critical Mass™ and “criticality " are discussed in part 1, 1fra, pp. 818-819.

12 Ljcensing Doard Order of December 23, 1975, p. 3.

13 Lack of notice of those changes might have inconvener sed any witnesses brought by
intervenors to testify about issues no longer in the case. As w : noted, however, intervenors
had no witnesses of theu own.

1 Ford Motor Company v. Mathis, 322 F. 3d 267, 274 (5.h Cir. 1963), Highway Const.
Co. v. City of Miami, 126 F. 24 177, 780-81 ($th Cit.), ce tiorari denied, 317 U.S. 643
(1942); Langroise v. Cummings, 123F .24 969, 974 (9th Cir. 1941), certiorart denied, 316
U.S. 664 (1942); Montgomery Ward & Co. v. Medline, 104 F -3 485 (4th Cir. 1939).
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oaference ** ¢ which limits t! 2 issues or defines the matters in controversy 10

olav. ¢
'e e ne Jetermined at the proceedin;.” 10 CF.R. §2.752 (¢). The Board's failure to 3
T Lve wrnitten and entered such an order fcllowing its rulings at the conference e
ing the ., L2l was error. For the reasons ust described, however, in this instance the error , -‘__' o
oy was harmless. R o
! entry ““ M‘mfefﬂy, that result was fortuitous. But we can envision other situations i . 1 ;‘
ng rel; - where a failure to enter wnttc ) procedufal orders may not be so harmless. We A
ler, ie. o cecognize that instances arise \ |3en licensing boards feel they must hold prehear- i ekt e _‘
Vard fc':u ing confem_rces by telephone. “or the reasons this case illustrates, however, on : : ! i ‘;:‘\t
Dlervengry: those occasions the beard mu t insure that orders rendered over the tel.ephon.e i R e
: (issue 3) e fgllowed up promptly witl written confirmation to all partiesi ﬂonormg this e e s
nce of !h. pracuce-reqmred by the rues—not only should avoid repetition ot: what ' F—“: s
Ould 0 nappened here, but also woul! enable the parties to bring to the bguds atten- i f‘g;;
and s.fp ton before» memory fades any liscrepancies between the oral and written orders. a3 E f"i e
ant thyy Our disposi.on of this puint renders it unnecessary 10 'dccide whcthgr th‘e 0 o g
the eflecyy staff is cpnect in its sugges ‘on that, on the facts of this case, Mt. Silver's l 'R'.‘!"’?..."
ied even o participation in the conferen: e call was adequate notice to Mrs. Silver of any H ,*; .
the fue' action taken there. (See Tr. 655-66). We take this opportunity, however, 10 ! r- ‘.‘::«,
g reiterate what we said in No-th Coast: “‘As a general matter, conference calls ' E g’f;:'"ﬁs
nore thag which include some parties a~d exclude others are to be avoided except in the } E =0 :
Pponents’ case of the most dire necessity.”*® That case, unlike this one, involved the : B e
ould have possibility of a violation of 1 e Commission’s rules against ex-parte communica- " Spsems
N aceryed tions. The circumstances her - exemplify another good reason why conference ' 8] .
1s. Silver'y calls among fewer than all the parties are unwise. t a
issues, the In sum, we believe that -onsiderations of simple fairness make it the duty i Bell
igate foys of any party who becomes a ‘are that another is not represented at a conference ? sge i
uitless for call to bring that fact to the | residing officer’s attention. And it is the obligation ¢ Nl
s favor, 14 of the board and the staff (1s a representative of the public interest) to make : ;
ould have appropriate inquiry at such : call to ascertain that ali the parties are in fact on :
done, the the line or have waived repre entation. By taking that precaution, problems of the .
ly would type encountered here and it North Coast should be eliminated."®
plate that 2. Denial of discovery. For reasons which need not be rehearsed here, the
en at the Licensing Board reserved ccnside  .ion of the adequacy of applicant’s security
plan to the operating licen:? hearing. Completion of discovery in this area has
\ J
srought by VS puerto Rico Water Rescurces Authority (North Coast Nuclear Plant, Unit 1),
niervenors ALAB-313, NRCI-76/2, 94, 96 (.976).
1 We appreciate that North Coast was handed down after the conference call at issue in
vay Const, this proceeding. Nevertheless, W iat we said in that decision should have been obvious 10 the
'US 64) Board below and to the staff. Futicularly where parties are proceeding pro se and are not
nied. 316 fully aware of procedural ni :ties, the boards must act scrupulously to protect thewr
9). interests in order to insure that ' istice is not only done, but seen to be done.
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heen delayed pending the adoption of final arrangements for Keeping ine. .. his Jaciicy whids

tion about the plan confidential.! 7 This was one of the reasons which u.,;-: % - 3E4nce ¢ i eritivality’
the Bourd’s decision to instruct the parties to assume for purposes Ofthg_.- God i Yo ane abile 1
nals license hearing that the security plan was inudequate." thus m_ﬁ jooan saalie diy™, it w

necessary in this case to delve directly into questions of the risk of harm ¢ wace. (T .|034), Gi
public health and safety from successful acts of sabotage involving the ..., gegaicing 1€ sabotew
nuclear fuel assemblies.'® i w.iiin the Board’s di

Intervenors nevertheless contend that their lack of discovery of the secur; ally entitler to limit
plan handicapped the presentation of their case. We think intervenors’ POsitiog L qestimony. 1,CFR.:
not well taken. A purpose of the security plan is, of course, to exclude ungyn, Interve 10r8 3180 ¢
rized individuals—including saboteurs—from the facility. The Board, hov., ; tons abo’ ¢ the valuc

required the parties to assume that security was breached. Consequenuy' B = @ theory W48 ‘h"' thes
staff is correct in pointing out that this left intervenors free 10 assume thy - purposes. We think th
security would be breached by as many individuals as were necessary for uh;" . o0 far removed fror

we noted, the parties
had already gained pc
' o explore the possibl
that fuel. Intervenors’

as needed to establish “criticality.” Knowledge of applicant’s security plan y gz
thus irrelevant for purposes of the Part 70 hearing as structured by the Bogg
consequently it was not error to hold the hearing before discovery was com:
pleted in this area.

3. Limitation on crossexamination. Intervenors’ final assertion of pro. i the Board did not at
cedural error involves two occasions on which the Licensing Board cut ghon i §2757.
their crossexamination. The first instance involved Mr. Lindblad, one of appjj. -
cant's witnesses. Intervenors contend that the Board would not let them explore
through Mr. Lincblad the situation which would be created in the event more
than four saboteurs broke into the plant. It was intervenors’ position before the In the first por
Licensing Board that “the consequences of an act of sabotage is a function of without cause 10 con
the number of saboteurs™. They argue to us that their “position was com. here to a considerat
promised by the Board’s limitation™ of their cross-examination.?® below. In order to pl
The short answer to this charge is that intervenors simply have misconceived context in which the
the witness' testimony and the Board’s rulings. Mr. Lindblad merely testifie¢ a brief and perhaps ¢
that, in his judgment, the plant’s internal security forces could handle any threa: used and the way it it
up to four intruders, but for greater numbers the applicant would rely on “out- A. Background.
side public agencies for reinforcement.” (Tr. 1027-28, 1033). The Board did not uranium dioxide (w:
use this testimony as a basis for ruling out consideration of acts of sabotage 3.1%). The fuel is in
achievable only by more than four individuals. Neither did it limit the number of
intruders intervenors mignt hypothesize. What the Board did do at that point
was to remind the intervenors that they were to proceed from the assumption *!The applicant als
that “criticality” would be achieved by whatever number of saboteurs entered rm’;:;‘::fn??z
ALAB-197R, 7 AEC 82
that it must demonst:
' 7See Joint Intervenors’ brief, p. 10. saboteurs and to alert L
' Licensing Board Order of December 23,1975, p. 5. Ibid See 10 CFR. §
'* See part 11, infre. pp 817-828. Lmitation of the inten
39 Joint Intervenors’ brief, p. 10. above, not because all a
816
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have besn safficiently toied to csuse thom o assumic the form of 3§ Gum
ceramic material. \Jr. [oi. p. 1w, 0. 7) Svew fuel pelleis are 60 dut gereue
radicactive and may «fcly be held in the hand.** For use in the reactor .,

pellets are stacked in tudes muode of @ currosion-resistant alloy of zirconiym
known as “zircaloy ™. Jbid.} Ea:h tube 1icasures about twelive feet long, byy ..;
an outside diameter of only 0.374 inches (Tr. fol. p. 1130, App. A). (Theg
slender shape suggests why they are con monly called “fuel pins™.) After be;
lcaded with pellets, the tubes are pressurized with helium and sealed.?? Unused
fuel pins, like new fuel p.llets, may be handled without danger. (Tr. 1160). Ty,
fuel pins in turn are ¢ camanently assembled in a 17 x 17 square aray, are fixeq
in place by top and bitiom rozzle assemblies and laierally supported by grids 4
6 positions along their length. Each array of fuel pins i known as 3 “fyuq
assembly™ or “fuel e'=ment,” is .lppmximate!y 13-1/2 feetlong and # 1/2 incheg
square, and weighs approximately 3/4 of 2 ton (1500 Ibs.) (Tr. fi 130, App,
A). It is in this forin that the uranium fuel is placed in reactors.

In about one third of the Diablo Canyon fuel assemblies, certain of the fye}
pin spaces hold mo..ble “control rod cluster assemblies” containing neutron.
absorbing material, which can travel in and out of the array. And in lieu of
certain other pins, :'zel rods with “burnable poisons” have been inserted for
purposes related to the efficiercy of reacto: operation. (Tr. 1050-51).

The assemblies are made at a fabrication plant (in this case by Westinghouse
in South Carolina) and trucked in reusable sealed casks to the reactor. Each cask
is steel, holds two [ 1el assemblies, and weighs 7,400 pounds (3.7 tons) loaded.
(Tr. 1163). It is permission to receive and store these fuel assemblies at the
Disblo Canyon facility which the applicant sought and the Licensing Board
granted in this procceding.

The chain reaction principle on which nuclear reactors operate has often
been described. For purposes of this case it is sufficient 10 observe that, under
appropriate conditions, a uranium atom which absorbs a neutron may undergo
“fission,” that is split into two or more lighter elements (“fission products™),
release energy in the form of heat, and free additional neutrons in the process.
Should these neutrons strike other uranium atoms and one cause fission, the
process will be repeated with the same consequences of heat generation and
neutron release. In an operating nuclear power reactor, conditions are main-
tained that assure the occurrence of this stable “chain reaction” in which each
fission triggers another. This balanced condition of continuous neutron produc-
tion and loss is known as “criticality”; a physical sysiem in which such a process

337 fol. 1130 at p. 8, 1157, 1163.

13 Because it is in hard pellet form, the nuclear fuel is not in uniform contact with the
fuel rod itself. The main purpose of the helium is to use its superior heat conducting
properties 1o facilitate the transfer of heat from the fuel to the rod when the reactor sin
operation.

818

yood s

=
Bl T R 1Tl i O e T

R

o1 o :
v et B s N

js taking place is ¢
e heat energy
cooling water wh
ele. tric power.
The stable ¢h
4 series of cssenti
sufficient supply
the presence of
“moderator” (ust
For reasons we
neutrons will ren
Third, the fuel e
a proper geometr|
Finally, the heat
the moderator is
them escape (“n
creases the likeli!
undergo fission (
back mechanism
an uncontrolled
supra), the sud
moderator to fl
forces cieated b
ly, will thrust t}
ynmediately dis’
ing a condition 1
At the Diat
specially constr
critical array”, .
mass. The rack:
constructed of

34]n more tec
when the number
tion. In this cond
in2350) is exactl
235Q (leading to
rials in the systen
one generation
multiplication fac
(eniticality) the 1
multiplication s
neutron populati
so that K ¢ agair
operator or it ma

4
&

S Aoy



of 2 ing place 35 Luid 1o have "punc whili *E44 17 the custem it @ power reactor, ¢
k.a:‘\ feat cae'gy 1ele ed by the fission process is removed from the fuel by ' 2
Tator o oung wates widch timately produces sicam 1o drive a turbine and generate VR :
L TE ol Jeotnic puwer. F s
ans_bu‘:;-; The stab'e chain seaction process just described can be custained only where ’
b A). (T 5 ceries of essential conditions are first satisfied. To start with, there must be a ol -
Aftgr b, .. epificient supply of uranium fuel. No chain reaction can be sustained without e
P R (-'2‘.;.:.: oo vresence of a “eritical mass.” Second, the fuel must be placed in a ;
1160)‘1\' wpqodcrator” (usually water) to reduce the speed of neutrons. (Tr. 893, 1139). b
W, e fiy-g Foi [:2s0ns we need not go into here, this increases the likelihood that the o
Iby ity gestrons will remain in the system, sirike the uranium atoms and cause fission. ; e
1as g Yy T2, the fuel elements, and the rods within those elements, must be arrayed in .
LR IAICE 2 propst geometric pattern, with the fuel/moderator ratio within certain limits. t
- 1130, Asp. g-ally. the heat produced by the fission process must be carefully controlled. If -
g mwderator is allowed to overheat, rather than slowing the neutrons it will let ; b
nof the f g them escape (“moderator voiding,” Tr. 1087). And heating the fuel itself in- : g“‘ 2
ing mews- -, -.ases the likelihood that the uranium will simply absorb neuirons rather than % S
dinlih 4 ur.ic-go fission (“doppler coefficient™). (Tr. 1141). In cither event, these feed- L -
inserted fog t.ck mechanisms act to terminate the state of criticality. In the limiting case of 2 ,g:.;.’z*"‘
). s~ uncontrolled power excursion or “supercriticality event” (see footnote 24, ; s =
‘estinghouse supra), the sudden generation of great amounts of heat causes the water f g
. Each cad ¢~ .derator 1o flash into steam. Unless the excursion is otherwise controlled, the .
°“§) loaded, forces created by enormous steam pressure, which occurs almost instantaneous- f..:’. o
iblies at the 1y, will thrust the fuel elements apart or distort the slender fuel pins. Either case ! 9:’:&
nsing Board immediatel, disrupts the geometrical configuration of the fuel, thereby destroy- b Ehasg
ing a condition necessary for criticality and terminating the chain reaction. 4
te has oftea At the Diablo Canyon facility, 270 fuel elements can be stored vertically in 3
 that, under smecially constructed steel racks. The racks retain the fuel clements in “sub- &
nay undergo crtical array”, ie., sufficiently separated to prevent the fors ~ation of a critical %
products™), mass. The racks themselves are permanently affixed to the boitom of 3 pool Fowe
the process constructed of reinforced concrete and lined with steel. This fuel storage pool is } -:";
fission, the . E %‘"3‘!
aeration and i41n more technical terms, a state of criticality exists in a neutron multiplying system o e
ns are i when the number of neutrons in ore generation equals the number in the prgcedins ;engr:- & «“
3 \vhik.. Lach uo’r;.sln this condition the neutron production rate (due to neutron absorption and ﬁmon '3 f‘-c;-
- ¥ 3
tron pr ol nzn”UL.) s _enctly equal to the neutron loss rau..Muuom may.bcxl,o.n'by absorption in : % _;: o
(leading to more neutrons), by non-productive absorption in 'U and other mate- E 3
sch a procens vials in the system, or by leakage from the system. The ratio of the number of neutrons in »
one generation to the number in the preceding generation is commonly called the y :
multiplication factor and is often referred to as “K-effective™ (K ). Thus for exact balance .
(=riticality) the multiplication i unity and K."-l. An unbalanced condition in which the 1
atact with e multiplication is greater than unity (a conditon known as supercriticality) causes the ,
ol coductiy neutron population 1o increase continuously until some change acts to restore the balance : 2058
W et B9 so that K_; again equals unity In & normal reactor the restoring action may be taken by the t T
operator or it may be the action of an sutomatic control or safety device. ! 3 X
p -
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30 feet deep 2nd iiiled with cold borated water 1o a point 23 fect sbove the 3
of the fuel. The water pioiecis persons in the fuel building from exposurc tg
odiation when “spent” (L€, used and thercfore highly radivactive) gy
elements are stosed in the pool. As an sdditional safety measure, neu’ op.
absorbing boron 18 \maintained at a conceniration in the water high enoug 1g
prevent the establishment of a critical state under any geometrical configur ion
of the fuel clements. (Tr. fol. 850, pp. 5.9).

Because of their weight, individual fuel elements can be inserted in ¢ re.
moved from the fuel racks in the pool only with a powered crane. (Tr. 1)39,
1041). Even were some of thase elements removed from the rack and asser Sled
in the pool in the appropriate geometncal array, criticality could not be ach :ved
uricss the borated pool water was replaced or substantially diluted with the
fresh water. It was testified that the dilution would require more than fou- and
one half hours t0 accomplish under the most favorable conditions; total replace-
ment would take longer. (Tr. fol. 850. pp- 6-9).

The foregoing recital is well documented in the record and is not dis uted.
At issue before the Board below was whether, given these conditions, there
exists an unreasonabie risk to public health and safety if a critical mass v-ere to
be formed as the result of an earthquake or an act of sabotage. We turn new to
these questions.

B. Consequences of an carthquake. The Licensing Board held tiat the
Disblo Canyon fuel storage facilities were so designed and located t at the
conseguences of an carthquake ‘‘cannot lead to the formation of a :ritical
mass.” (December 231d order, p- 8.). On appeal, Joint Intervenors neit! :r chal-
lenge nur discuss that conclusion in their brief, much less attack the ¢ adence
introduced before the Board below upon which it rests. In the circumstz ices We
need not consider the issue? and content ourselves with noting that. in our
judgment, the Licensing Board’s conclusion on this question stands o a firm
evidentiary footing.*®
em———

15 pppellate wribunals may generally disregard issues not briefed and we fi llow that
pracuce.” Northern Indicna Public Service Company (Bamycencmm;Sudon.!‘ uclear-1),
ALAB-207, 7 AEC 957 {(1974) (citations of authority omitted).

1¢Both the pool and storage racks are designed to withstand without damage
earthquakes whose effects are twice as severe as those anticipatible in the Diablo C: wyon area.
As long as the fuel clements are in the racks no critical mass can be formed. hould the
storage racks collapse or the fuel elements be dislodged and fall into pre isely that
geomemcal arrangement necessary to criticality, the borated pool water would | reclude its
occurrence. The pool is designed so that neither rainwater nor Wit from the pl nt's pipIng
systems can dilute the pool water sufficiently to allow criticality , it has no bottor 1 drain and
the borated water can be removed only by pumping. Moreover, ail the facility s [resh water
storage tanks are situated below the level of the fuel storage pool. The only (resh water

piping systems above puol level are closed off by valves locat .4 below the po | elevation.
Should the peol water all leak out, criticality would then b2 impossible be wuse of the
absence of the necessary moderator. See Tr. fol. 850 (Lindllad); fol. 1130 3taff Safety
Evaluation). i
'
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C. Risk 10 the public from incidents of scbotag . For ressons expluined
| tier, the Board uistructed the parties 1o try the cas. on the sssumpiion that
L_;z:urs would be able to enter the Dizblo Canyon { cility snd gain access to
l_‘;._.,. stored nuclear fuel elements. (See pp. 815-816, sup 1), In essence, this meant
e parties were required to address two principal i¢ ses: first, the likelihood
ghat saboteurs could use that fuel to start a chain reac. on (“achieve criticality ™)

Tarreen G

-

Lol B SR R Sy

B e et 2o s R R < R e T L R DR o~

dia and second, if they did so, what hamm to the public mi: it ensue.
o - To this end the applicant proffered several expe t witnesses, including its :
ey, snginecting project manager (Mr. Lindblad) and an e pert on radiation effects -
S {Dr. Brunot). The staff tendered four additional witn: ses, all with considerable
Nived saperience in nuclear power engineenng. Of the sever. witnesses in all, two held {
L e cuned doctorates in nuclear engineering, none was chi.lenged as to his technical I
urans qualifications. The essence of their testunony was that 't was virtually impossible {
rlase. for intruders to be able to establish criticality using the new fuel assemblies :
stored at Diablo Canyon but, even could they do so, t'iat criticality would be of !
puted. sut momentary duration without significant conseque ice for public safety. The
. there mtervenors offered no witnesses of their own, ex ert or otherwise. Their
e to participation was limited solely to cross-examination of the other parties’ ex-
0w tg perts in an effort to weaken their testunony.
On the basis of the evidence adduced before it, the Licensing Board found
at the that formation of a critical mass out of the stored .uel elemnents “would be
1at the extremely difficult,” and that the likelihood of sabo 2urs being able to do so,
criticy) though theoretically possible, was “remote.” The Boz d did not elect to rest its
7 chal. decision authorizing the fuel storage license on this g: jund, however. Rather it
idence relied on its further finding that, even were saboteu s successful in forming a
<es we entical mass fiom the nuclear fuel, the public woulc not be subjected to any
in ous unrcasonable risk of harm.
a fim 1. Likelihood of saboteurs forming a critical m ss. On appeal, the inter-
venors do not question the Licensing Board’s assessr .ent of the likelihood of
ssboteurs being able to form a critical mass, apparen''y being of the view that
ow et even a “remote™ possibility is sufficient cause for con ern. On this point, there-
sk fore, we simply note that our independent review of the record confirms that
damage the Board below did not underestimate the possibility of a successful effort by
on e saboteurs.??
wid the
sy U\
“lude 14
g ?"The expert witnesses testified that several difficult s :ps would first have 1o be
Tain and accomplished to achieve criticality. First, the boron content f the water in the fuel pool
hwate would have to be diluted from its present concentration of 4550 parts per million to a
h water maximum of 2125 ppm, a process which would take at least ‘our and one hal hours with
svation. the fresh water sources available at the site (the pool volume s almost 54,000 cubic feet.)
+ of the (Tr. fol. 850, pp. 6-9.). Then at least three fuel clements, the minimum needed to form a
f Safery critical mass, would have to be removed from the racks. (Tr. 038). These weigh about 3/4
: (Foo note continued on next page)
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2. Consequen
unaxeeptivnihle p
Must prove *' at no
CFR. §§2.7314
cant did not carry
analyzed the cons.

s of a criticlity incident. The intervenors start from w,
‘mise that an applicant for a matenals license under Pypy 7(;
inreasonable risk of public harm is involved in granting i
17031 (d). The heart of intervenors® case is that this 2
hat burden. In intervenors’ view, the witnesses inadequa,
juences of a criticality incident. Therefore, intervenorg sy
they well may hay  underestimated the potential danger should such an ,\.m'
occur, through sabc age or otherwise.

(2) To comp: hend the testimony directed to this question-and intey.
venors’ criticism—it must first be understood that a state of criticzlity, of for
that matter a supercritical power excursion, does not in and of itself represent
serious risk to the j ublic at large.?® Research reactors, for example (Tr. 1200
for years have ope ited continuously at power levels up to five megawatyg il;
open pools (sbout 20 feet beneath the surface) and some of them have beeq
deliberately put int.. supercritical excursions (pulses) for experimental PUIPOses,
Operators and visit rs may look down upon these critical nuclear reactors g
essentially no risk > themselves. We do not understand intervenors to Suggegt
otherwise. Rather, tieir brief focuses on the radioactive fission products which
would be formed :; a result of a criticality incident and on whether those
products are the sou-ce of a potential safety hazard.?®

(Footnote continued f- m previous page)

of a ton apiece (Tt. 10- 1). Consequently the removal would have to be accomplished with ™
crane dependent on of site electric power that would be available only on the assumption
that the aboteurs rem: ned entirely undetected. (Tr. fol. 850 at p- 12). Because the nuclea
fuel is only slightly e: riched with 3.1% U-235, it will become critical only if the cloge
geometnical array of th fuel rods js carefully maintained by keeping a horizonta] distance
between the fuel elem. nts of .3 inches (Tr. 861 and fol. 1130 at p- 13). This is why the
assemblies must be re:1oved from the racks, which maintain greater sepaation. (/bid ),
Finally, even were the equisite number of fuel elements placed in the proper geometrical
array for criticality ini ally, steam pressure generated by that occurrence would disperse
them instantly, autom tically ending the critical state (Tr. 1049, 1064). The witnesses
testified that no bindir s placed around the fuel elements would be sufficiently strong to
overcome the forces of lispersion (Tr. 1059). Even if the elements could be kept together,
the siender fuel pins th ‘mselves would be twisted out of shape sufficiently to destroy the
geometry absolutely ne essary to maintain the critical state (Tr. 1064). As we noted, the
intervenors neither offe =d contrary evidence of their own nor challenged the Guahfications
of the witnesses who so testified. In the circumstances, the Board's characterization of the
likelihood of saboteurs :stablishing criticality with the stored fuel as “remote™ was com-
pelled by the record.

**To be sure, the ne stron and gamma radiation produced by a critical or super-critical
assembly if not shielded will present a hazard to individuals in the immediate vicinity. For
the various scenarios co sidered at these hearings, water shielding was normally assumed to
be present at least to ome degree and the only persons in the vicinity of any of the
criticality situations exar iined would be the whoteurs.

** Joint Intervenors' " rief, pp. 26.
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The answer to that question requires & busic unders wur\b of the ¢
.chanism for fission products. When nudlzar ..ul d;mems o crifical,” the
_' Jicactive p products created by the fission process do not precip n..:c out tc the
sottoin of the fuel pins in the manner of many fa:niliar chemical reactions.
.ther, the new lighter elements are created, atom by atom, throughout the
sude fuel peliets (UO;). (It is 10 be remembered that although fuel clements
be “burned” in a reactor for extended periods, the actual quantity of
1nwm transformed by the fission is relatively small.) To be released to the
5 -ncsphere these fic~ion products must first diffuse out of the sohd U0, . This
cocess is extremely slow and takes place to any appreuable extent only when
(e fuel is held at high temperature (greater than 1000°F) for an extended
....m)d of time.>® Those fission products which diffuse out of the pellets are
»m,.ned by the zirconium cladding of the fuel pins; only upon failure of the
s2ding will they be released into the water moderator, which itseif tends to
noxb them. (As discussed carlier, water must be present as a moderator or
sere will be no criticality at all) In sum, only that fraction of the fission
products preduced which diffuses from the fuel pellets, gets by the cladding and
,,.‘pes from the water into the atmosphere can pose a threat to the public at
farge.
l;e(b) Applicant’s radiological expert, Dr. Brunot, addressed himself to the
ukely results of a criticality incident with the new fuel stored at Diablo Canyon.
(Tr. fol. 912). He elected to respond to the hypothetical situation suggcsted by
iniervenors by comp:mng it to the conssquences envisioned in the “Fuel
Hundling Accident™ analysed in the Final Safety Analysis Report (“FSAR™) for
the Diablo Canyon facility. Like the hypothetical scenarios postulated by inter-
venors, that accident assumes an incident in the fuel storage pool which releases
radioactive fission products—albeit from spent rather than new fuel. The poten-
ual consequences of such an accident are explored in some detail in the FSAR,
including whether such an event might expose the public to radiation in excess
of guidelines accepted by the Commission in the interests of safety. See FSAR
§15.4.6.

Dr. Brunot's approach was to ascertain what he deemed the key factors in
both situations and then to udjust those factors as he thought appropriate to
reflect differences between the spent fuel accident and the postulated new fuel
incident. Utilizing those figures, he then estimated the potential public exposure
to fission products from what, in applicant’s judgment, was the most serious
incident involving criticality which saboteurs might be able to create with the
stored unused nuclear fuel, assuming argucndo (as the Licensing Board had
directed) that they could establish criticality.

Dr. Brunot explained that the quantity of fission products produced by an

39%.e Final Safety Analysis Report (FSAR), Chapter 11.1, and Tr. 1208,
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incident of criticality was dopemdent upcn © - het o asiii g vk g
curred Quring the event. For purposes ¢ Bis anwydy, e tovaiBh b
and deliberatcly chose the lurgest mimver « { fialons »
ported as oceurring ina criticality aceident (son. S U X 101y o wh o base by
calculations. He then estimated a dose fro o uealicy accidunts based o
comparison of the types of radioactive isotupes which would be present in g5
incident involving new fuel as distinct fiom a spent fuel accident. The propor.
tion of isotopes with long half-lives would be lzrger in the latter situation be.
cause a considerable part of those with shoit tidives wouid already have
decayed. He then determined the portion of t.¢ isotopes which would diffuse
(escape) from the fuel and the cladding, and : . ..12d that figure 10 account for
the effect of isotope ahsorption by the wuics .qoderator and the filtration
system of the fuel assenbly building to find that fraction of the fi¢sion products
which would actually reach the atmosphere. Cinally, to arrive at the dose 1o
which 2 member of the public might be exposed, he reduced that fraction 1o
take account of atmospheric dilution (i.e., reC i iion of isotopic concentration as
a result of dispersion by air currents) and rulicactive decay which could be
expected to take place between the release puint of the isctopes and their travel
through the atmusphere to the site beundary B-scd on these considerations, Dr,
Brunot testified that the result of a deliberar oly set criticality incident with new
fuel “would be expected to cause potential ra liolcgical exposures approximately
600 times less than those following a spent fuel handling accident,”" and be
“well below the guide line levels establishec [by the Commission] for design
basis accidents” and, therefore, “would not consitute an undue risk to the health
and safety of the public.” (Tr. fol. 912 at p. 10, 949-53).

Dr. Hirons and Mr. Marotta testified for the staff that, although they did
not perform the calculations independently, they did review Dr. Brunot's
procedures and computations. In their judgnent, Dr. Brunot’s method: logy was
acceptable and his results “conservative.” In other words, the staff”s  cert wit-
nesses expressed the view that if there were any error in Dr. Brun. s conclu-
sions, it was that he had overestimated rather than underestimated the serious-
ness of a criticality incident with new fuel. (Tr. 1146-1151).

5 liad ever hesy

' The Fuel Handling Accident consequences were reported for spent fuel in the FSAR
at Table 15,441, summarized as follows:

Site Low Pop. NRC Guidelines
Bound. Zone (10 CFR Part 100)
Whole Body
Dose (REM) p 4. 0.10 25
Thyroid Dose
(REM) 11.1 0.46 300
' 824
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ﬂ!tE‘;h’“.' 3 vl fRear e rud skl ox 0
Wi s o of @ eritiz? oo e il Tu s e ool v “__ £0 2- g =
€ beee -",;_':f\;ded That siorge o1 nuse€ muc cat ‘uel at the Di.blo L’J:w).-.-n faclity in
i€ bae LY 'J,‘ manner described would pose nu unre sonable iisk to the health and safety
ﬁ:“*’ - oi the public. Those findinge and conciusicns rest on the fuiegoing evidence.”
hen:- © s (¢) Although interenurs proffered no evidence contrary o that relied upon i
s t: 0’ " s the Licensing Bourd. they nevertheless argue on appeal that Board should ;‘ 4
tad\f.x“'» pave denied the zppliiiien foF the materials license. Their thesis is that the g f
) Ry estimony adduced by the spplicant and supported by ihe staff rests on faulty §
o W Tag ~cemises and should have been rejected. Their first peint challenges Dr. Brunot's ! o
..:;ur ey -gjculation of the total qantity of ralivactive fission products which might be : i :e
" F"j % produced in 3 sabote - duced criticslity. They do not dispute that the total is fe s .:
- é':".'t :oponional to the nui.ber of ﬁs?.f-ns which take place and that thi; in turn is £ B ‘C-:
frace; « ": related to thf durative of the critical state, What they do contend is lhathr.. f . o
— grunot's testimony that the maximuwn number of fissions would be 6 x 107" is Eos ot
G " whitrary bc..'a!:sc it 125ts :n his assumption that ui\y critical state esl..abh.shed by 4 s ":ri,_c;_
Kt trm wboteurs would weceissiily be transitory. (Tr. 934-35, 1064). The intervenors } ; «--r'
ations, De »;scrl' that if the sabiicus slr..ppgd t.he fu'cl elcment; (ogcll\el with bonds of ,', = . ;;
twith ey sificient strength to prevent their disruption, the critical state could be ex- i b o 2
O ety rended }o allf)w a far wreater number of fissions than Dr. Brunot prcx?lcled. _ ! iy
" aad be This claim is teft'l@ by the uncontradicted expert evidence. Witnesses with gt
for & = snchallenged qualifictions in the field of nuclear engineering testified that the { T« ‘é
the g.c_v'.‘\ jorces which would Jdevelop immediately upon the occurrence of a “cnticality P oai
ncident” (ie., a nud' ear excursion) would be of such magnitude that no form of ; s
1 they & “strapping” the isscmblies together could prevent their mmediate disassembly : 5 ’
. Brunutly (in “milbseconds ) ot preclude extreme distortion of the fuel pins. (Tr. 1060-65, : 2
lology w & 1074-75, 1097). Either consequence would promptly termmate criticality by f = .g
Xpert wit. removal of the critizal mass or destruction the necessary spacing of the pins. (see £ o
U's concla p. 819, supra.) Intervenors' assertion that criticality could be maintained by . e
1€ ser v binding the assemblies was no more than an unsupporied hypothetical which v Ly S
they posed 1o expert witnesses and which those witnesses flatly rejected. As the ' S
courts have ruled, “[i]t is axiomatic that a hypothetical question is not evi- ¢ ; -i’
( dence. It should be an accurate summation of the evidence already presented in ; ud
s the 1SAR the record and can neither add to nor detract irom that evidence.” Myers v. - e
Weinberger, 514 F.2d 293, 294 (6th Cir. 1975) (overturning an administrative f i
_ decision which relied on hypotheses unsupported by evidence in the record ). g :!
:"'::'” . Consequently, the Board below may not be faulted for crediting expert testi- T
.’279.
TaR
o Ve,
33 jcensing Board Order of Desember 23, 1975, pp. 10-11. y iE
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ns over a mere hypothais Covoid of evideny:. .
|
(&) Titenenors dso eriticize the testimony, credited by the Board beinn
ecpecting the rate at which radivactive fission products would be relesseq ffﬁ'n.
the new fuel and cladding in the event of an excursion incident. For reusong "'
need not rehearse in detail here, Dr. Brunot testificd that, given the new g
brevity of the criticality excursion, a release of about 1/100th of the amoyg, of
radioactive isutopes would occur in the postuled incident as compared with
release of such products in an accident with spent fuel. This, combined with
other factors (dispersion und decay), would in his judginent result in an ind.
vidual d~se at the site boundary of 1/600th that which would occur from the
“Fugl Hindling Accident™ analysed in the FSAR, which itself is within pe.
missible Commiission gundelines." He attributed the overall difference in

*?Our own review of the record convinces us that Dr. Brunot’s figure (6 x 101® figgony
is not too low but too high. Even were it posobie to Lind several Diablo Canyon _f,,;
assemblies tugether and operate them as a natural convection<uoled pool-type reactor, a1
steady power of 1 megawatt the assembly would need 30 minutes 1o produce € x 3%
fissions. But our own experience is that steady-state reactor operaticn regquires extensive
instrumentation and elaborate controls. These simply could not be set up in a few hours. We
agree, therefore, that assuming arguendo that seboteurs could achieve criticality by b-;nc:.-g
auclear fuel assemblies together and putting them buck in the fuel storage pool (or the
ocean), what would follow (if any thing) would be a sudden excursion, of which mere hondy
could not prevent almest instantaneous dissssembly and immediate cessation of criticality,
Dr. Brunot's use of 6 x 1017 fissions is the result of its being the largest value listed ina
tuble of reactor cniticality accidents. See, Thompson und Beckerly, Regctor Safery Tech.
nology, Vol. 1, Ch. 11, pp. 616-17, Table 3.1. But .ie acaident from which this result was
derived was not of the sudden excursion type. Rather, it invoived a relatively lone
{70-second) power operation in 2 cooled reactor. In our judgment, the results of certain
“SPERT" eacursion tests (also reported in Thompson and Beckerly, op. cit. supre. pp.
684.85) are closer to the situation intervenors posiulate. In these tests, control rods were
forcibly ejected from the reactor system, providing a step increase in the multiplication
constant (k) beyond unity and a 1apid, transient super<riticality which resulted in a toml
number of fissions of sbout 5.5 x 10'®. (See Tr. fol. 912 a1 p. 6:3) We consider this figure s
more reasonable upper bound on the number of fissions to be anticipated {rom an excursion
with a slight!v enriched UQ, fuel system such as the one at Diablo Canyon.

Intervenors cun.plain that diffcrences between the tested system and the Diablo fuel
make it inappropriate to use SPERT data. According to staff witness, however, these tests
provide the best experimental or analy tical information available and, in fact, are as close 1o
a representation of the poorly specified “sabotage criticality ™ 2s one might hope to achieve.
(Tr. 1149-50). The key determining parameters in the SPERT tests are similar to those
present at the Diablo Canyon facility, ie, low enriched UO, fuel and 3 water moderator.
Differences between the test fucl and the Diablo fuel such as fuel pin size, spacing. and 1y pe
of cludding matenial, would have little effect on the total fission yield. We therefore ugree
with the staff that, on this issue, Dr. Brunot's figures are conservative.

34 See fn. 31, supra.
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ster 2nount of undeczyed firsion pro ucts which
ted n and would be seleased from the spent fuc because of
its woterded wse, while the new el wouid have expericnced ut a - nief state of
crivicality and accumduted comespoadingly fewer such fission § oducts. Dr.
Brunot supported his testimony with 1eferences 10 experimental di 1, inver alia,
the “SPERT" analysis. (Tr. fol. 912 at 6-8, 950-51). .

As before, intervenors’ objections are not based on any contrar evidence of
their own. They simiply disagree with Dr. Brunot's conclusions. M ich of their :
crgument on this point is direcied at disputing that the experimen al results of
the SPERT tests are appropriate for Disblo fuel, a contention whic! we rejected
carlier. See fn. 33, supra. Intervenors again complain that Dr. Brun: t limited his
testimony to evaluating a criticality of a transient nature and mace “no effort i
* = * 15 ascertain or ¢ven suggest the consequences of a criticality ¢ :curring in a !
bound und restrained fuel asscnbly bundle.” (Br. p. 4.) The short ¢ iswer to this
complaint was given earlier; such restraints could not effectively prolong any
critical event. See fn. 27, supra. v

What intervenors apparently have not appreciated is that the n ost effective
retardant of fission products is the UO; fuel itself. Even wher a reactor is
operated at its rated power--and the high temperatures there devel. ped enhance
the diffusion of the individual atoms of the various fission prod: :ts from the
ceramic fuel pellets—only a small fraction of the radicisotopes ¢ :ated by the
fission process ever diffuses out of the fuel. (Tr. fol. 912 at 8, Tr 1205, FSAR
11.1-2 and 3). A forriori, under conditions of “excursive critica ity” such as
those likely to be associated with the hypothetical acts of sabotz e postulated
by intervenors (assuming any criticality at all), or for that mat: :r under the
extended period of criticality at a steady state, lower power, low tempeiature
operation of intervenors’ alternate hypothesis, an even smaller fra tion of those
fission products would escape. (Tr. 1204-05). We therefore accept s reasonable
Dr. Brunot’s values regarding the rate of isotopic release in the event of an
excursion incident with new fuel.

(e) Lastly, intervenors challenge Dr. Brunot's computation of that fraction
of the fission products which, though released from the nuclear fu 1, necessarily
could not affect the public because absorbed by the water moderat i, trapped in
the fuel building and its filter system or diluted by atmospher ¢ dispersion.
Intervenors do not deny that some portion of those fission produc s will be thus
neutralized. Rather, they claim that Dr. Brunot’s computation of that fraction
rests on {sulty premises. In particular, intervenors contend that he unjustifisbly
assumed that the saboteurs would necessarily create any criticali y incident in
the fuel pool under 23 feet of watzr and would not be able to sut down the
filter system. They also claim there to be no foundation for Dr. Bri not’s use of a
reduction factor for atmospheric dilution and downwind decay si> times greater
than that applicable to the spent fuel accident analyzed in the FSAR.

827

- -
-

e -

i e gy ey et ~ e REVa TS - s AP et o Sl b

D -

Ll Lo

B it o

i ST

-

-~

WO e g

T ——_ oy At Mgy r—”mw*m e L

)

e

- LBR
T a0 N - - "
~ S
- \’i -
TG B
b A
=
§ T
LT ot
ST
™ - e
=,
- e
& 5 .‘f.'.'
i .
Wi N dhe
e o
P b
P BT
e Aok
T ey
< ¥

LT R
3
L

» " >
¥ iy
‘ad PRI £

.
.

I"

=
- - -
-



{ Those criticisms sre not wel! ‘ounded. First, for redsons ~reviously ex.
s ped, the presence of water is in sputebly recessury 10 achieve criticality ¥
Dot water Jlso absorbs fitsion proc acls, The Buard blow found that the only
pocititity (and this more Jicore sal than practicel) wemotely “credible” of
sshotenrs forming a critical mass ¥ h the stored fuel requited them to make use
of the 40 foot decp fuel storage pr 1.3® Even assuming that saboteurs were abje
to e<tgblich criticality by reassemt’ ng fuel elements atop the pool storage racks,
the rack tops are 23 feet under we e (Tr. 1069), the figure used oy Dr. Brunot
in his czlculations.

Second, it is simply incorrect t at Dr. Brunot assumed that the fuel building
filter system would be operating; t' e record reflects that he also made allowance
for the possibility that it might +1il. (See. Tr. fol. 912 at p. 9). Finally, the
reson the reduction factor for atmosphenc dilution and downwurd decay is
weater in the case of an incident ith new (unused) fuel than with spent (1:5ed)
fael lies in the nature of the fissi n products coupled with each. As explained
earlier, 3 much larger proportion >f fission products having short half-lives are
ssociated with the former than v ith the latter. A portion of those short-lived
products naturally decays Juring * i¢ time required for them to travel downwind
from their point of release into e atmosphere to the site boundary. (See p.
24, supra, and Tr. 1149).

Moreover, even were this rec sction factor assumed 1o be identical in the
case of both new and spent fuel, 1 would hold no significance for this case. The
potential public exposure to rac ation at the site boundary as a result of a
criticality incident with new fuel vould suill be less by a factor of 100 than that
caleulated in the FSAR for the [€ went] Fuel Handling Accident. Such exposures
fall well within the Commission’s afety guidelines.®”?

m

We cannot close this opini n without at leasi a brief comment on the
Licensing Board’s handling of hy sothetical questions. The Boatd permitted the
intervenors, over timely objectio s, to pose hypothetical questions to applicant
and staff witnesses which assu ned facts unsupported by evidence, if not
contrary to it.>* We agree that t e appropriateness of a hypothetical question is

**See p. 819, supra, and Tr. 857. 357.

¢ Order of December 23, 1975, p. 9. The expert witnesses considered all the other
hypotheses suggested by intervenors including the one that saboteurs might transport the
fuel elements to the ocean) as “incr. dible.” (See e.g.. Tr. 904). No contrary evidence was
offered by ntervenors. Given the g zat weight of the individual fuel assemblies and the
consequent need to maneuver them sy crane, we (an not fault the Board’s finding in this
respect. See fn. 27, supra.

*7See p 824, supra.

M Gee, g, Tr. 916-17A, 1018-2., 1070-74,
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5 matter lagel, for the il bourd's discretion. But, even recognizing that inter-
v w018 were pie cceding without counsel, we think the Board below deparied oo
far from the * eneral rule * * * that a hypotheucal should remain within the
evidence and i -Tude only such facts as are supported by the evidence or wlach
the evidence © nds to prove.” Giand hsland Grain Co. v. Roush Mobile Home
Sales, Inc., 39 F.2d 35,41 (8th Cir. 1968) (Blackmun, J.). Such departures are
at best unfair and at worst lead to a migleading snd unsatisfactory record.
Accordingly, ey should be avoided. Assuming that the Board erred in this
respect, the e ors were in intervenors’ favor and. given our disposition of the
case, were har Jess.

For the ;:asons developed in the foregoing opinion, the decision of the
Licensing Boa: 1 is affirmad.

It is so Or DERED.
FOR THE ATOMIC SAFETY AND

LICENSING APPEAL BOARD

Murgaret E Du Flo
Sucretary to the Appeal Board
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: 4 mattes Jargely fur the tnad board’s discretion. But, <o
& cnors were procecding withiout counsel, we tiank the Hoai ol i e
2% fat from the “agperal rule * * ¥ that 3 by pothetroal Gwvs . :
| o sadence and include oaly such facts as are supported by the s LA n PO
{ e e cvidence tends to prove.” Grand Island Crain Co. v. Foirn = e 7€ ; =+t vl
T, sales, Inc., 391 F. 2d 35,41 (Sth Cir. 1968) (Blachmun. J). S0 Goputtures wre : s
g st best unfair and at worst lead 10 a muleading sid vnse i faciory record. LS
- Accordingly, they should be avoided Assuming that the Bourd erred in this Lo -
e respect, the errors were in intervenors’ favor and, given our disposition of the fs .
. case, were harmiess. rosse &S
.._'t : = v '_'-\
g b
My For the rcasons develuped in the foregoing opiuion, the lecision of the B b o :_‘ ‘
_e...’ Licensing Board is affirmed. : !- -, ST =
; v It is so ORDERED. i b PR
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