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NITIAL DECISION

1. PRELIMINARY STATEMENT

-

i. The Commonwealth Edison Company (Applicant) hes
applied to the Nuclear Regulatory Comission for pesnission

to imstal. new storage racks in the spent fuel pool at the
Zicﬁ. Iilinois Nuiclear Generating Station. The proposed new
storage Tacks in the spent fuel pool would increase the pool's

stcrage capacity from B65 to 2112 fuel assexzlies.

2. Om April 13, 1578, the Aprlicant formally reguested

the issuance of a license amendzent. Notice of the proposed

- . . .

amenczent was published in the Federel Register onm July 18,

1878, 43 Fed. Reg. 30938. The State of Illincis (Intervenc:)
petition for leave to intervene in these pro-
equ

vested & public hearing on the applicasion be

pecial Prehearing Confererce was helsd on Novexzber
r

[
[

S
20 an”' 21, 1578, at Waukegan, Illincis for the purposes of

Tvenor's standing to intervene 2s 2 party inm the

¢
L

-
bo |
o
O
4 |
vt
1
ey
L1

proceedings and determining whether certain of Intervens:'s
contenticons met the legal requirements of the Nuclear Regula-
tory Co==ission's Rules ¢f Practice. Llimited aprearance state-

nts were taken &t that time,



4. On January 19, 1379, the Board admicted the Sta.e
ef Illinois as an intervening party and ruled upon the ad-
2issibility of certain of Intervenor's conte :icns.l/

5. Subsequently, Motions for Su=—am ¥y Disposition were

¢ by Applicant ané the Nuclear Regulatery Commissicn
Stalf (Staff). Certain of Intervencr's contentions were
suzmarily diszissed on the growmds thas no genuine issues cf

material fact existed as to those contentions.

6. An evidentiary hearing was held im 2icn, Illimois
Tor Jume 1l through June 15, 1979 and from June 20 throuzh
E:
June 22, 1979, at which tizme evidence was presented by the

parties with Tespect t¢ the rex ining controverted contention

t’

-
e

all incerested

o
©w

»e-

Juring these hear

mexbers of the public who wished to make limited appearance

statezents were heard.

7. Shortly after the sudbmission of Proposed Findings of

v

Fact and Conclusiocns of Law by the rties, the Board was

v

o
[

epprisec by a Board Notification entitled "Pipe Cracks in Stag-
nant Borated Water Systems at PWRs'" dased August 14, 1975, and
IZ Bulletin 79-17 that the use of type 304 scainless steel

raised possible problex=s under the conditions
Zion spent fuel pocl. This informatior caused the Board to

Tecpen the record on its own voliticn to receive evidenc

i/ Order Following Prehearing Conference dated January 19,
- 1879, .
2/ Order dated May 1, 1979, Order <dated June &4, 1579.



regarding the safety of the proposed fuel storage racks to be

used in the Zion
subzitted by the

arsiving at this

spent fuel pocl. Affidavits by experts were

parties. That evidence was considerel in

3/

s

wnitial Decisicn.

3/ Board's Mezorandum and Order dated September 14, 1§79..
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the five factors specified b
Repulatory Commission in 40
we have determined that the
acenczent will not significan a:
quality of the human environmen: and that
there will be no significant environzentzl
izpact atiributatle tc the proposed sction

other than that which has already been pre-
Cicted and described in the Commission's Final
Exvironmezntal Statezent for the facilisy dated
Decezber 1572, Therefore, the Commission [sic)
has found that an Environmental Impact Statement
need mot be prepared and that, pursuant to

10 CFR 51.5(c), the issuance of a negative
declaration to this effect is appropriate.

Toe conclusions set forth in the EIA were supported

(1) Thbe preposed modification will mot reguire any adéi-

1 commitments of land, since it will alter only

"
.J
O
-4 |
™
'

(2) There will be no significan: change in plant water

consu=ption OF use as & result of the proposed

(3) The potential offsite radiologicsl environmental

ixpact assocliated with expansion of the spent fuel

’
e

storage capacity will be environmentally insigni"%ﬁp
e/ L/
either to the atmosphere or to receliving waters.

= el e g

1d. at § 5.1; Testimony ¢f Toz R. Tram (Tramx:) at p. 3
Tollowing Tr. 564.

Staff Ex. 1B, § 5.2; Tramz at pp. 4-5.

$talf 2x. 18, § 5.3.1.

1d., §35.3.2; Tx. B85, 1060, 1065.

Staff Ex. 1B, § 5.3.4.



(4) The additicnal sclid radicastive waste resulting

froz the proposed modification would result frex
i1/
increased loading on the pool purification systex

and frez disposal of the present spent fuel pool

9/
Tacks. The present filtration demineralization
systex is capadle of handling the increased load-
13/
ing. The total amocunt of waste shipped from the

plant will be increas

114]
o
o
<
[
o
o

ut 2 percent (as

averaged cover the lifetize 07 she plancs) and will
by
have no significan: environmencal {mpace.

(3) The proposed modification will not result in an

.-

|

significant increase in Tacdiaticn doses received in

onsite occupational exposure: it should add less
than 1 percent to the total amnual oceupational
16/

radiation exposure burden at the facility

-

~~
o
s

There will be no change in the chemical or bioecidal

effluents from the plant as a result of the proposed
.L/

(7) The proposed modificzation will mot result in any

significant increase in the plant thermal discharge,

I¥. I8.: F 5.3.3: T, 39%. 1%,

12/ Staff Ex. 1B, § 5.3.3; Trazm az p. §

] Staff Ex. 1B, § 5.3.3

4% Staff Ex. 1B, § 5.3.5; Testimony of George J. Pliml (Pliml)
at p. 5 following Tr. 677

25 Staff Ex. 1B, § 5.3.5.

& 18.. 8 5.3.8; Tramm as p. 6



since the increased thermal Cischarge would be
less than 0.04 percen: of the estimated tozal
therzel discharge to Lake l".i:hisa:'..m/

(€) No environzental izpact on the community is
expected to result froz the fuel rack conversion
itself cor fronm subsequent operation of the pool

18/

with increased amounts of spent fuel.

2. Proser Issuance

Statement (E18) and to the sizmilarity of the EIA for Zion to
nat na /
. - - ] “ .
those for other spent fuel posl modifications, suzh as Salex:.
Conseguently, Intervenor questioned the adequacy, independence,

end site-specificity of the mssessment of the ervirormental impacts
£ the proposed modification, The Board reguested that the
Staff substantiste that the EZA was pecformed after specific

-

exazinatiocz ¢f plant desipgn and in consideration of conditions
F E
) ie

tation, including 4ts locetion and possid

<8/ Staff Ex. 1B, §5.3.8; Tra= at p. &,

49/ Staff Ex. 1B, §5.3.5; Tram at p. 6.

20/ Tr. 612-614,

AV Tz, 629-641.

2% Public Service Co. of New Jersevr, Docket No. 50-272.
23/ Tz. 623, 629.



izpact on the Ezyircnmen: anc the human health of the sur-
rounding area. Staff's response was that the full range

of potential site-specific environmental impacts for the
construction and continued operation of 2ion was considered

in the Staff's Final Environmental Statement (FES), dissued
Decezber 1572, and thaz in the environmental zeview pertaining

to the proposed modification, the Staff evaluated whether the

modification wo:l: resulz in po.zg ial fur increasing impacts
/
previously evaluated iu the FES. The Staff explained

sizmilarities in language of the ETA's for 2ionm and Salex by

poting that the S:a’g;s witniss was project manager responsible
<&/
for both rerackings.” and that relevant portions of doth docu-
ments discuss jeneilc issues applicable to all fuel poc
27/

modifications regardless of location.

The board notes that the timing of the decision that
en EIS was not necessary anc the marked similarity of the EIA
at hand to the EIA's for similar facilities raised serious
doubts as to the credibility of the EIA for the 2ion facility.
Resolution of these doubts required extensive questioning of

the Staff witness by Intervencr and by the Board.

24/ Tr. 576-577.
25/ Tz. 605-610
26/ Tr. 611, 629-641.

. 8374
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B. Nuclear Regulatorv Commission's "Notice of Imtent"

Iatervencr's Contention 2(b) states:

Approval of the amendment regquest would be
contrary to the NRC peolicy peosition on spent
fuel storage which prohiblics non-emergency
licensing of any existing storage facilicy
prior to the adopticn of an official lon

ter= policy regarding the perzanent storage of
spent fuel. See "Intent to Prepare Gereric
Environmental Impact Statemen: of Handling

anc Storage of Spent Light Water Power Reacseor
Fuel', 40 F. R. 42801, September 16, 1§75,

(1) There is no emergency need to rerack as
the existing storage pool contains mor
6pace than 1s necessary to accommodate
£ull core discharge.

(2) The existing pool is able to accommodate
normal refueling discharges until 1981,
therefore, failure to grant the applicasion
at this tize poses no threat of imminent
shutdown of the facilic

Centention 2(b) cites the Nuclear Regulatory Com-

mission's ""Notice of Inmtent to Prepare Ceneric Enviconmental

.

Izmpact Statezent on Handling and Storage of Spent Light Water

Power Reactor Fuel' (hereinafter "Notice of Intent"). At the

h
o

e of the evidentiary hearing, the generic envircomzental

ac

[
&
"

statezent (CEIS) had only been issued in drafs form. —

- .

In its Notice of Intent, the Commission specifically

no

ot

ed that in the interim period, i.e., prier to issuance of

VWREG-0404, March 1978, The final generic environmental

izpact statexent has now been issued, NUREG-0575, "Final
Generic Izpact Statement on Handling and Storage of Sﬁent
Light Water Power Reactor Fuel", August 1979. Even though
the GZIS has been issued, the Board is proceeding on the

.

L

basis tha: Commission policy stated in the Netice of Intent

is applicadle until modified by the Commissior



=)
*rD

the GIIE, & licensing action intended to ameliorate & possibl
shertage of spext fuel storage capacity could proceed, provided

.-
- -

it was accompanied by an EIA (10 CFR § 21.5(e)) or EI8 (10 CFR

§ 51.5(2)) tailored to the facts of the case. In each such

.
-
.y

licensing action, it is incumbent on the Board to epply, weig
anc balance five facters, i.e.: (1) the likelihood that each
individual licensing action of this type would have a utility

-
e

that is independent of the utility of other licensing actions

(2) the

11

relihood that taking any particular

iicensing action of this type during the time fra=e under con-

sicderation would not comstitute a comzirment of resources thas
would tend to significantly foreclose the altercatives aveils
able with Tespect to any other imdividusl dicensing actien of
this type; (3) the likelihood the: any environmensal imzacts
assoclatel with any dndividual licensing action of this tyye
would be such that they could adequately be adiressed within

the context of the individual license appliczaticn withous over-
locking any cumulative environmental izpaccs; (&) the likelihood

that any technical issues that may arise in the couvse of a
Teview of an individual license applicetion can be resolved
Wathin that coniext; and (5) the likelihood that deferral or
severe restriction on licensing actions of this type would
Tesult in substantial harm to the public interes:.

The EIA examined each of the five factors. Wish
respect to the first factor, Staff, Applican:, and Intervenos



13

agree that the proposed 1 icensing action has independent

utility iz that it will allow Zion Statien to concinue operating
beyond 1983, when lack of spent fuel ¢ arage space would other-
wise force the Station to shut down uncil the prevosud federal
stovage facilicy for spent fuel is in operation.iL Upen
cross-exazination, Staff's witness estizated the availabilicy

30/
£ soze type of federal storage facility by 1986, bus moted

o

that while the Adzministration has proposed legislation teo autho-
Tize tle government to contract for or to bg}ld such facilities,
such legislation has not ye: been ;:rove..3-/ in furthes
suppert of the utility of the proposed action, the proposed
mocdification will provide the Applicant with flexibility, even
if en offsite facility becomes available in tha: 4s will

allow accommodation of a full core should it be desiratle for
¥

D
IJ

cperational zeasons to offload, and it will allow more
efficient scheduling of spent fuel shipzents to the spent fuel
Tepository, since after opening of the repository 4t will re-
Quire some time for complete transfer of spent fuel from the

33
various reactors in the counte

[
4 ]
"
o
L]
[
H
.
ot
O
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o
w
®
o
O
e |
€
iy

actor, the proposed actien
will mot comstitute a significant commitment of material resousses

34/
(such as steel, aluminu=, beron, and cazdide). It wiil noe

28/ Sctaff Ex. 1B, § £.4.1; Interveror's Proposed Fin ings in
T zegard to Applicant Proposed Finding 38.
30 2x. €90, 652.
Y Tz. 6%3.
3 T

o

U

wm )

o0 "

. .

iy

o OO
L
P

.
Ex. 13, § 6.3.2; Tra=x= at p. 7.
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L. Need for Ceontinued Overasion of Zion Starion

Contention 2(c) states:

Should it be necessary to shut down the Zion
facility, peading the cevelopment of an alter-
nate, away Irom reactor facility, the Avplicant
has not shown that the com=unity cur ov..y being

served by Zion would be acversely ai ‘. .ed eco-
nomically or by experiencing loss of eiectricity.

(1) The Applicant has not explored the possi-
bility of meeting current demand by
increased use of underutilized fossil-
fuelad plants serving the Edison systex.

(2) The Applicant has not comsidered curtailing
the output from Zion in conjunction itk a
conservation prograz and coordinates =z e
stTucture which would reduce the dezz "’ for
electricity in the area served by 2ion.

2
-
to Contenticn 2(e) Shutdown of Zion unics ir the eacly
oA 2 K - \J K
1580"c could adversely aZffect Applicant's ability to meet elec-

Tical energy needs and could force operaticn of other plants
which are less econczical tu operate, with Tesulting increased

costs which would be borne by customers. Apzlican: estizated

ab/
an average cost of §441,0007 per day with both Zicn units ous
LS/
cf operation or $178,000 per day with one umis out of

Lol

land Rraatz (Kraatz) following Tr. 815;

gil L. Toalsten (Toalston) following Tr. 845,
44 Expressed in conmstant 1978 dollars; dees not assume any
nflation rate or escalation rate in Teplacezent powver
costs. 1Ir., 836-7.

4Y Kraatz at p. 2.

43 Testimony of R
Testimeny of A
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Applicart's calculaticns are based on compariscn
of cost of fuel used in generating electricity at Zion Stacsion
with equivalent fuel-relatad costs for othes nuclear, coeal,

and cil-fired genmerating units (primarily within the Commonweal:h

Edison System) which would be tequired to replace Zion'
ﬁ”/
-~
outpue.
Applicant also estimated that the portion of Zien's
output which would be replaced by cil-fired generating units
veuld require burning approxizmatel vSBSC,CCC gallons of oil per

cay (300 milliom gallons per year).

Applicant's witness further noted adverse effects on

-

L33

{
O
0

b

e 3
O

reliabilicy of electric s y should the Zion uniss bdecox

s 1

3
¥

18t the estimated peak load

o
>

unavailable in the early 1§

Teserve levels during the period 1982 to 1985 would be, during
Zost years, substantially lower than the already sozmewha: low

Teserve criterion of 14 percent:

1982 2.3%

1983 10.1%

1984 7.8,
1985 12102 =

Iu regazd to effect of energy comservation practices on need for

power; Applicant encourages energy conservation through cuscomer

-~

22/ Kraatz, Attachzent A.
23/ Kzaucz, p. &; Tz, 818, 817,
2% Tr. Bl2; Rraatz, Attachment B,
1

33/ Basel on pr o‘ec ion of i—c'eased peak lcad cdezand at an
anzual rate of 4-1/2 percen:. Tr 820, 838,
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The Board finds that the proposed acticn, 4in itself,

Y
will not significantly affect the huzan or otlhear environment,
.

and therefore, no consideration of alter-stives is required.
However, were such consideration Tequired, the Board finds the
preponderance of the evidence to substantiate meed for continued

.
operation of the Zionm Station unit st

[l

east through the 1980's

in view of the uncertainty iz comstruction schedules for other
63/

generating units in the Commonwealsh Edisen Systex.

S/ See Conclusions of Law, infra, paragraph

£2 Porcland General Elessric Co. (Trojan Nuclear Plant),

wodd, NAL &02 VL 2)
£y [Rraatz at p. 3.
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2 Accident
3 Drop of Heavy Obiects,
Contention 2(f) states

There has been insufficiens developmert of

credible accident scenarics. °r example:

(1) there is insufficient docuzentasion to
establish the methods by which the Arplie
cant will gos':ively Prevent the movezans

£ heavy objects, such as shipping casks
or expty fuel racks, over the pool during
mocification; thus, accidental dropoings
of such heavy ocjects, which could leasz
to una:cez:ab;e cazage to spent fuel or
the pool liner and cons quent release cf
recdionuclides, has ne:t been precluded.

(2) there is insufficient inmformasion regardir-
the methods by which asciderncal o zage to
Storec spent fuel assemblies will be tre-
ventec during the inssallation of the new
poiscnec spent fuel ssorage racks.

in erder to prevent damage to spent fuel gssexblies
-
stored inm the porl, procedures will be utilized such that neither
the ol racks being remsves nsr the new absorber racks which are
e
being placed in the peol will be carried over the spent fuel
«he rack replacezeny operations will be supervised by
fuel Fandling foremen, whe have a limised senicr reactor opera-
£/
- ‘“‘u - -
ter's liseuse. At least ome of the fuel handling foremen
will be present u: all times, They will direct the astivities
L8 Testizemr of Johm P. Leider, Jr, (Leider) as pp. 3-4 fol-
loving Tr. 75%; NRT Staff Testimony on Comtemtion 2(£)(2)
E Pp. 1+2 fullewing Tr. 1960,
£8/ Tr. 1885



of the fuel handlers, who will Teceive refresher training
before each semi-annual zefueling outage. 1In additicen, prior
to the proposed rack replacezent, they will review the proce-
dures, the lifting rig, and the techniques to be used, and
they will conduct a test 1if: using the main crame anéd th
lifting fraze attached to a new rack. L5

Assurance that racks will mot be lifted over stored
spent fuel during the proposed rack Teplacement operaticm will
be provided during much of the rack Zovement by crane inter-
locks which prevent loads BOVing over the pool. During those
portions of the rack replacement which muse invelve movezent

wi

.

ks Dypassed, written procedures

[

over the h the interle-

O
(3

-~
o

1

£
-ec

o
m
L)

will be in 0 pPrevent movezen: of

the racks over the stored spen:t fuel. The interlock is bypassed
through use of a key which is in the possession of the senior
licensed fuel handling foreman. Admind tractive controls will

be required during portions of the rack Teplacezent which
invelve movezent of the racks over the pool because of the
difficulty of devising mechanical 4nterlocks to restrict crane
movezen: when a number of directiomal coordinates are invelvesd.

The ad=inistrative controls on rack mevement will be set for:sn

"

in writ:en procedures and enforced by the crane cperator, under

O

the direct supervision of a licensed fuel handling forezman. The
written procedures for rack installasion are being developed at

: 67/
Zinn Station and have not yet been finalized.

£5 Llueider at p. 3.
£2/ Tz, 1890-1891, 1896-1857, 19§13,
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analy

it was deterzined that the drop of a much heavier

cask
crack
drop

the 14

the ¢

walls

liquid radwaste and recycle in

25

The drop of a rack onto the pool floor will mot

t in zajor damage to the
/

zed, during the

Although this dro

peel str

uee

ure allowing gross

P accident was not specifically

riginal plant design and safecy review

shipping

into the pocl would not result in through-the-slab
72
ing and gross leakage.”

could tear the stainl

it

is credible th

55 steel pool linmer.

as such a2
713/
Bezneath

=ner a network of channels is ezmbedded in the suzface of

oncrete pool structure which would collect the wates

.

. .

cf the pocl to a coll

v

draining through such a tear.
i

ects

The water collected in t=ig

bl
e

the plant.

that pool water would mot escape through

of the pool to the outside environz

rate through these pipes a minimum of 23 hou~s would be ava.ls

eithe

4 1
T to Tepair the liner

measures can be taken o re

88 /7

3

S

-3 ' .
| »» >
.

~

Testizony of Tom
Tr. 564 Tz. 162
en Contension 2¢(

Tr. 1566-67.
Tr. 1903, 1970.

enc.

or to add mak

duce

Tram= a2 pp. 10-11; Tr.

.QS:Z:C:V

the leak rate

s pipec through six 1-1/2" pires through the concrete

tank for processing as

It is anticipaced

the concrete structure

At the maxims= drain

eup water. Temporary

74/
Damage to

Tamm) at . 9-10 foz‘ov-ng

of

Gary G. Zech (lech

p. 2 follewing Tz. 1958.

o om

e

b ]
-8
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The consequences of a fuel assexbly dropping directly
on top of another fuel assembly from a height of 2-1/2 feet were
also analyzed. No damage to any cof the fuel rods 2: either
assexbly should occur as a result of guch a d:cp.éi/

During the review at the cperating license stage, the
cesigz basis fuel handling accident comsidered was the drop of
a spent fuel assexbly onto the spent fuel pool floor and the
breaking of all the fuel rods in the assexbly. The analysis
of the postulated accident is documented in Section 14.2.1 of
the Zicn Fimal Safety Analysis Report (FSAR) , where it is indi-
catec that the plant's safety and clean-up §7stems are acdeguate
to keep the consequences of this occurrence to within 10 CFR
Pazt 100 li:i:s.ég/

The additional handling required to shift stored
fuel assexblies froz the old racks to the new racé; will
increase the probability of a fuel assexbly drop.“'/ The
reracking will necessitate about 400 extra fuel moves, which
would add less than 1 percent to the total number of fuel moves
anticipated cduring the plant's lifetime. The comsequences of
=bly drop will not be increased by the proposed

e
§3/
reracking.” = Further, the consequences would be less than

a fuel ass

L

B0 Tr. 1964-1965, 1982-1983,

LY Tram at pp. 25-27, Hossain at p. 3, NRC Staff Testimonmy
on Contention 2(£)(2) by John J. Zudans (Zudans) at p. 3
following Tz, 1960; SER § 2.3.

82 Tra=mz at p. 27; Zudans at p. 3.

8Y Leider at p. 8; Tramzm st p. 27.



A
-

fue

¥y Temove
assextly
érop

-
-

a-
-

é

€.

e of these

Eres
£,
-

non

-

te
an 2 feet over the

-~

the rod cluster con-

cals could develop

was the
P

-
e
-
'
-
-
ez

.
-
-

-
.-

These are the spe
-

t00
gErea

£
-

han
these fou

-
<

ed fuel.

fue
lca

T

ause ©

=}

g Tefueling, whic
7 be

e
.

assextlv

&

gn basis

a2 single fuel

e &re £o

Ther

the des
-

ére ha
kinetic energ

~
-

e

EEE R
rg ¥ &

‘.'. < e
4

494
- -

ications whick w

: £
N -

pLS |

"l

(2]
i
4
i‘.
(R
3 |

-

on

»

]
A
-

nsta

o
-

.
the

zage tO the store
g the propose

‘
-.-z
19

w

-

R
e—
Y 4
- -
e d
— -
Ea-
by s

é

liner ¢
liner

-
-~

aceidernta

poc

o
wallh

the modifications can be conducted

¢ heelsh or sa

.
-

ted

assscia

-

r e

risks
s &

R, §

the
2uda
SE

t]

spext fuel or to the pool er 4
-

that



29

2. Pool Boiling.
Contention 2(g) states:

The Applicant's df-cussion of spent fuel
boiling is {nadequate in that (1) there is

no consideration given to the possibilicy

that the pool might boil, and (2) there is

ne discussion of possidle damage to fuel
cladding or of the consequent relsase of
radionuclides under such conditions; therefore,
there is no assurance thas: public health azd
safety will not be endangered.

In wddition, the heat removal capacity
of the spent fuel pool cocling systex has
not been shown to ce adequate to suppcrt
the expanded pool capacitvy,

The Zion Staticon spent fuel pool eocling system has
two cooling trains, each of which consists of a pump, & heat
exchanger, piping, and associated valves and {instru-entation.
The spent fuel pocl cocling system is {tself cooled by the

ion Station component cooling system, which includes five
pu=ps, three heat exchangers and associated piping and valves.
The component cooling system transfers the heat load from the
spent fuel pool and other statiocn heat sources (primarily the
residual heat removal systems, which cool the reactor cores
after shutdown) to the service water systexz, which discharges
the heat into Lake Hichigan.iuyrhe details of these cooling
systems are set forth in Sectioms 5.3, 9.4, and 9.5 of the

87
FSAR and the accompanying FSAR charts.

86/ Tramm at pp. 12-13.
87/ Applicant's Exs. 3 and 7.
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begin wmtil 100 hours following reactor shutdown, it 4is necs
likely that a full core discharge could be accozplished in

less than 10 days following completion of a refueling discharge.
However, the Applicant indicated that it would be willing to

2ccept a technical specification Testricting fuel movements

during cere unloading through the imposition of a ten day
82/
miniz time for completion of full core discharge, Both

w

taff and Applicant indicated that there is no safety reason
which would compel the Applicant to move fuel more quickly frec
the reactor into the spent fuel pocl. However, there may be
an economic penalty associated with such a dclay.zé/

A calculation of natural circulation flow rates
within the pool was perfcrmed also %o determine thermal loads
on the proposed absorber racks and the potential for localized
boiling. The maximum increase in water teTperature as a resuls
slation flow up through 7 fuel assexbly in a
stoTage tube was found to be 32.4° T, i These calculations
ezploy a proprietary code named CIRCUS in which :he'pcak power
spent fuel assexbly is assumed to be stored in the middle of
the pool in an east-west row of average power spent fuel
assexblies. Water flow in this row of fuel assezblies is assumed

to follow a path from the top of the pool, down the side of the

pocl (im the 9-inch gaps detween the proposed new absorber racks

92/ Tram at p. 19.
83/ Tramm at pp. 17-19; Tr. 1508-1510; Tr. 1674-1676.
84/ icense Report at p. 3-51; Tr. 1753-1754.
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zmade allowance for such cenditions in {cs calculations in its
97/

choice of the component cooling water temperature.
The assuxpticn was made that the texperature of the

component cooling system water at the inlet to the spent fuel

pocl heat exchangers was 80° F. On cross-exazination, Appli-

cant's witness admitted thar the corresponding temperature in

the FSAR is 95° F. The witness defended this choice by observing

that the 55° F temperature assumed in the FSAR is derived from

4 water tezperature in Lake Michigan of 80° F which is conserva-

tively high. The use of 80° F component cooling water assuzed

a8 lakewater temperature of 70° F. The records of lakewater

tezperature in the Zion Final Environmental Statement, Appen-

dix D, indicate that this lower tezperature is conservactive,

in that the maxizum recorded average monthly lakewater texpera-

ture at Waukegan is 63° F in August. In contrast refuelings

normally take place in the spring and fall of the year when

lakewater temperatures are less. If a value cf 90° F for the

component cooling water temperature had been used, the pool

texperatures would have beer about 15° F higher. ™

Using its own analysical methods, cthe Staff performed
calculations of spent fuel pocl cooling capacity. Their caleou-

lations involved a hypothetical situation sizilar to the wors:

92/ Tr. 1464, 1466.
98/ Tr. 1454-1455, 1459-1460, 1496-1500,

"
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The accident conditicns referred to in Intervenor's
testimony involved a scenario 4in which it becomes necessary to

cocol down beth Z2ie

o

Teactors simultaneously using the residua
heat rexzcval systez. Under such circumstances, he calculated
that the total heat lcad on the component cooling system, taking

into account the maximum hea:t load produced by the spent fue

pocl during the 33rd refueling discharge, would exceed the desizm
heat transfer capability of the component cooling systexm heat

N1
exchangers given in ghe F3SAR. However on creoss-examinmation

the witness aduitted that he had overestizased the total heat
lcad on the compone=t cooling systez. Furch T, that in using
the design heat transfer capabilicy given in the FSAR he had
underestizated the maximum hea: removal capability of :h7
N9

cozponent cooling systexm, which could be much greater. The
witness could not hypothesize any circumstances under which
the Applicant would not be able to maintain cocling on ore
Teactor unit tiv ugh the steam and power ~onversion svstex.

Therefore he indicated that the heat load froz as least EHe

101/ Resnikoff at pp. 6-8.

102/ Tz, 154344, 1546-47, 1575-76.
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that even if the cozponen: cooling system were subjectsd to
the extreme heat lcads descrided inm his testimeny, this would
ROt cause a =zlfunction of the component cooling systexm., Ee
agrzed that it would require more than a single failure to
ne
cause the component cooling systex to cease to functicn?“/
Intervenour's witness estizated thas the bulk SF?
water tecperature would rise to 142.5° F 4n the even: £ a full
core discharge following a mormal Tefueling discharge by ten
days with one heat exchanger operative. However, he further
postulatec that the 5-inch hole at the botten of a storage
tube which nermally allows entrance of cooling water, cculd
becoze blocked. Under suzh circ?:s:ances. he predicted that
1A
localized boiling could cccur‘“i On creoss-exazinaczion, he
explained that the hele at the bottom of i tudbe could become

B

£ for exazple a shoe fell in the pool. However, even

blockesd

O

Lf this occurred he indicated that the resulting localized
boiling would not boil off enough water to expose the top of the
stored fuel assexblies. He indicated that he would mot be
concerned about damage to,the particular fuel assexbly froo
such localized boiling. -

In its May 1, 1979 Order denying motions for s =mary

disposition, the Board directed the parties to address whether

108/ Tr. 1548-1543.
10¢/ Resnikoff at pp. 9-10; Tr. 1550-1551
LY Tr. 1552-1554.
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Nevertheless, a single failure of the inlet pipe
which returns water from the spent fuel pool cooling systex
113/
to the pool is a credidle event. There is testimony in the

record of the consequences of such an even:.

Once cooling capability 4s lost, the Applicant esti-
Dates that it would take at least 8.2 hours to boil, assuming
the pocl were ini:iallylaz,lso’ F, which is in excess of the
norzal pocl te:pert:u:c.l-l The Staff's estimate is about
8 hours, starting from 125° F (11° T per hour). Intervenor's
witness estizated 6.3 to 12.9 hours starsing from 150° 7, wh

-
-

S
wn iy

is in the saze range as the Applicant's and Staff's estimaze. —
£ -

Applicant’s witress testified that before beiling

would occur the Applicant would have sufficient time to fix a

broken cooling systez or to adc makeup cocling water which would

11¢/ 117/
crive down the temperature of the spent fuel pool. The

Staff testified that there would be sufficient time before

boiling commenced to establish a flow of makeup]zzﬁe: to the

pool equal to the maximm possible boiloff rate.”  Intervenor's

witness agreed that the question of beiling i{s negated if a

continuing source of readily availacle makeup water for the Zion

1Y Tr. 1514, 1677,

114/ Tramm at pp. 20-21.

115 Resnikoff at p. 2.

116/ Tram at pp. 21-23. .

117/ The sources of makeup water at Zion Station are described
T in more det:iil in response to Board Ouestion &, Pr. B4-8%,
118 Llobel, Donohew and Lantz at pp. 8-9. :



s

usrce

o
under 21l

-
-

eed thar the s

50 8gT

teed. Fe &l

-

¢ deliver the water to the poo

-
-

spent fuel pool is guars

B

the makeun

.
nat

ed ¢t

-~
-

s Teason, he sugges

.
.
-

For th

i

ase

7

-
-

fuel pocl
-
r

up

5
wvhich has walls and

-
-

the spen
water

—_—
ontrols are asccessible

&

that huma
-

-

'
one of the zea

8 to the make

ed s
exchangers ¢
£

.
-
-

-

é

-
-
-

utonm
hes

7 a
$ and
he constro

-~
-

full
' g
tances (even i

5

=3

—
- ——

54
- a

s be
ez and

-

e
1
The p
gize

s
-

8§

.
.
[ 3
ary
s

5
essatTy.

.
-

-~
-
-

des

‘e

cocling sys

wele
T

the

@

d not be

-
-

W 1k
boiling wou

"',’.
2
1 pool.
" !
ne fuel assextl

-
.
-

¢
ue

agasd
&
spe

-
-
-

>

on
Y
LB
v

O
(R}

(L8

i

wy
>
-3
w4

>
o

o
“y
wYy
vt



(%

lig:if.::::li different froxm that observed during r::mal pool
122
operation. Intervenor submitted no testizon dealing with

the effect of boiling oz stored spent f“‘l,ﬁn conditions where
the stored fuel is not exposed to the air}égl

1f boiling were to occur some mon-volasile radisace
tivity norzmally present in the pool water could be entrained
in water droplets in the air above the pocl. These droplets
would condense out on surfaces in the fuel building or vemsi-
lation ducts or be removed by the building filsration systex.
After boiling commenced access to the pool area would have to
be controlled to maiatain exposures as low as reascnablyal
achievable, but people could still :nter the peol lrea%z'

Conditions of high humidity caused by pocl boiling,
if continued for very loeng, could disadbl: the prefilterss
and HEPA filters in the building filcration systez. However,
beiling would not need to be allowed to continue for such a
length éf time. Further, the Applicant could replace the filters

even during conditions of high radiocactivity within the fuel

122 Lebel, Donchew and Lantz at pp. 4-7.

12y 7Tz, 1326.
124 1Lobel, Donohew and Lantz at p. 6; Tr. 1485-86, 1651-52.
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According to his calculations, if no makeup water were added,
the tops of the spent fuel racks would be uncovered in a
period of 2.9 to 5.9 days following initiation of boiling. The
withess testified that after being uncovered the spent fuel
essexblies wculd heat up rapidly, and above 920° C an exothermic
metal-water reaction would take place producing large amounts
¢’ heat and hvdrogen gas. He indicated that the hydregen
liberazed by this reaction could sudsequently explcde, which
might lead to a major release of radicactivity from the spent
uel building. Because of the large inventory of radicactive
zaterials in the spent fuel pool, he stated that such an acci-
dent wcu%i ye [uch BOTre severs than a reactor melt-down
lccide::f‘ﬁl In suppert of his thesis that exposure to air

of stcred spent fuel could lead to a serious accident, the

130/

witness cited a report by Sandia Laboratories, a copy of

Neither the Applicant nor the Staff has performed
calculations relating to the pussidle heat up of spent fuel
following exposure to air or the radiolozical consequences of
such an event. Both take the position that cush‘7 loss of
water accident at Zion Station is not c:oﬂiblefla

The Board finds that the Intervenor has not presented

8 sufficiently prodbadle sequence of events by which boliling in

129/ Resnikoff at pp. 2-4, 11-19.

22/ NUREG/CR-0645, "Spent Fuel Heatup Following Loss of Water
During Storage';"A. S. Benjamin, et al., March 1979,

Tr. 1486-1487, 1654-1656,
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L3

The Board finds that the heat removal capacity of
the Zion spent fuel pool cooling systen and related ¢cooling
systexs is adequate to suppor: the expanced pool capacity. The
Board finds that the analysis of pcssible spent fuel pool
water boiling is adequate. The Board also finds that i€ boiling
should occur in the spent fuel peol, there should be no cdazage
to fuel cladding and no significant increase in the release of
radionuclides. The Board finds that there are sufficient
sources of makeup water and aceguate access to such sources
to ensure that the public health and safety is not endangerad
by boiling in the spent fuel pool. . The Board £inds no
basis in the record to require a technical specification which
would restrict fuel movezent during core unloading by izposing

& ten-day minizgus time on the cocpletion of full core discharge.

134/ Although Contention 2(;) and Intervenor's testimony
dealt only with loss of water accidents in the spent
fuel pool caused by boiling, such accidents could be
hypothesized to occur through other means. Accordingly,
the Board on its own motion directed the Applicant and
the S:uif to summarize the design and/or engineered
safeguards at the Zicn spent fuel pool which decrease
the likelihood of severe pool drainage accidents. 7The
Board's findings with respect to these safeguards ave
found on page 86 btelow.

\
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(2) there is no calculation c¢f the effect of
water chexmistry on the Boral within the
stainless steel.

(3) there is no mention of the possible swelling
of Boral within the stainless steel tubes, a
condition which could affecst, ancng other
things, removal of fuel assemblies from th
racks.

Contention 2(k) states:

The amendzent reques: and supporting documentation

do not consider possible degeneration of the Boral

density due either to generic defects or to mechanical

failure which would diminish the effectiveness cf

Boral as neutron absorber, thus leading to eriticalisy

in the spent fuel pocl.

The proposed storage racks consist of a welded array
of rectangular stainless steel tubes into which the spent fuel
assexblies will be inserted. Within each stainless steel tube
are four neutron-absorbing Boral sheets, one on each side. On
each side of each tube, near the top, is a 1l/4-inch vent hole
which penetrates the inside stainless steel wall and which will
allow spent fuel pool water to enter the *ube and coue in contact

135/
with the Boral material. Boral is a produ~t manufactured
by Brooks and Perkins, Inc. which comsists of boroen carbide
(B,C) particles embedded in a matrix of commercially pure (1100)
aluminwum formed into a plate and clad with 1100 aluminus on

134/
both sides.

The materials exposed to water in the spent fuel
pool are stainless steel in the pocl lizer, in the spent fuel

assexblies and in the storage racks; Zircaloy and Inconel in the

1353/ Applicant's Proprietary Ex. 6.

125 Testimeny of J. E. Draley (Draley) at p. 3 following
= e 12%0) 7= 1261-1263,
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edges of the Boral plate and perhaps the 1100 aluminum c¢ladding
which forms the outside layer of the Boral where the electrical
contact with the stainless steel tube is good can be expected.
In neither of these two locations is the artack expected to be
gTeat enough to lead to serious loss of the meutron absorbing
boron in the Boral or to cause corresion product swelling of
the Boral which would interfere with free movement of the spent
fuel stored in the racks. The reason for this is that the
corrosion will be self-limicing due to the formarion of an
142/

insulating oxide filz over the growing pit.

iring an in cazera session, Intervenor :aiscd ques-
tioms about several proprietary reports describing galvanic
corrosion experiments conducted by Brooks amé Perkins, Inec.,
the manufacturer of Beral, and by Battelle-Coluzbus Labora-

181/
tories for Brooks and Pevkins. These reperts were provided

by the Applicant :o‘In:crvcnor during discovery. The Brooks

and Perkins report contains a comclusion that maintaining a
significant coxygen concentration in the water surroﬁnding the
Beral could lead to unacceptable corrosion behavior. Presumabdly
on the basis of this research the Applicant changed its rack
design so that the vent holes through the stainless steel tubes
are located only at the top of the tubes, rather than at the

top and the bottom. This limits the access of fresh oxygen-

bearing pool water to the inside of the tubes. Applicant's

140/ Draley at pp. S-6; Tr. 1142-1144,

141/ Intervener's In Camera Exs. 1 and 2.
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Significant amounts of neutron-absorbing boron will
2ot be lost from the Boral by corrosion. This {s because the
boron carbide (B‘C) particles are inert to the pool wacer
environzent and galvanic corrosion and remain embedded in any
alumisum corrosion product. The amount of this corrosion
procduct which flakes away will be very small?éﬁ/

There has been no evidence of pool-stored commercial
witer rTeacteor fuel dez*adation to date from visual inspections,
Tadiation monitering of spert fuel pools, and detailed exazina-
tions ¢f selected fuel rods. U fortunately, visual inspections
and radiation monitering detect only advanced stages of cladding
degradation. However, theoretical assessments conducted by an
Applicant witness and by others have failed to identify a
Bechanisz which is regarded as a substantial threat to fuel
cladding integrity in pool storage. The witness testified
that there is sufficient basis at this time to proceed with
leng term storage of spent fuel. However, he noted that sur-
veillance should continue to by provided for the sp;n: Sfuel

over whatever time period tlie spent fuel will be stored.

Accelerated corrosicon, micro-structural chan ‘ges,

alterations in mechanical properties, stress corrosion cracking,

144’ Draley at pp. 7-9; Almeter and Lantz at pp. 7-8;
T 1750 S$2, 1358,

145/ Johnson at p. 10 and at gg 167 and 171 of Attachment B;
T Tr. 1072-77, 1113-18, 11
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conducted by Exxon Nuclear Lompany, but the Boral sazples used
were not of the type of material used in the Zion racks. The
Exxon sazples differed in thas they contained quantities of
finer mesh boron carbide particles and areas of imperfect bond-
ing within the Beral between the aluminum cladding and the
B,C/aluminu= mavrix. This type of swelling should not occur

L8/
in the Zion racks where there will be good quality cot-.:z'c:}..l""§

The second type of Boral swelling which might occur
would be related to lccal cerrcsion or pitting which might be
induced by galvanic interaction between the aluminum in the
Boral and the stainless steel tubes where the two plates are
pressed together. The sgclid ccrresion product has a greater
volume than that of the metal, and local swelling could result.
Using the density of the precozinant aluminum corrosion produce,
Bayerite, the corrosion product could occupy a volume some 3.2
times that of the aluminus from which it is formed. Even if
&8 Boral plate in a Zion storage tube corroded all the way
through (cladding and core zaterial), the maximum swelling pro-
duced by the corrosion product was calculated to be 0.234 iach,
an amount which would not interfere with the movement of fuel

143/

within storage tubes

Mechanical failure which might cause the Boral to
fragment or break is not likely in view of the record of Boral

products and in view of the record of the Boral cladding alloy,

14% Draley at pp. 11-12; Almeter and lLant: 8t p. 13; Tr. 1222-25¢.
143/ Draley at pp. 12-13; Tr. 1316-18.
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This surveillance prograz should adequately detect
indications ¢f corrosion damage involving possible loss of
neutron absorber or swelling or other dazage to the tubes in
time to take necessary remedial action for the storige tubes
in the pool. Cerrosion reactions should be sufficiently slow
that any dazmage that occurs will ?ot endanger the safe and
effective operation of the pool%i‘/

On cross-examination by Intervemor, Applicant's wice
ness testified that 4f the boron-10 content im the coupens
fell below O.CZgz/czz anc the full length tube specimens also
showed some damage, it would be possible, as a general tter,
to rexove spent fuel from the storage racks and inspect the
tubes in the racks. There presently are no plans to monitor
the generation of gas or corrosion products within the tubes
being used to store fuel. He testified that in view of the
Applicant's proposed surveillance program, this is not necessary.
Similarly, there are mo plans to miasu:e the size of any corro-
sion products that might flake off within the tubes, or to
monitor any accumulation of crud or corrosion products around
the vent holes in the tubes. The witness stated tha: because
the density of the corrosion product {s greater than that of
pool water, there is no force of which he is aware which would make the=

/
Tise to go to the hole.

131 Draley at pp. 8-5 and at Attachment 5; Almeter and Lantz
at pp. 2-3.

132/ Draley at pp. 1307-10; Tr. 1357-59.



In response to further Jvestioning by Intervensrs,
Applicant's witness resffirmes thas the szall coupons a=é
full length tubdes used as sarles in the surveillance prograc

w.il sizmulate the behavier of the tubes inm the racks adejuately

o
o
@
2]
»
s
4-
5
“
-4
0

to be safe in th ¢f any unexpected swellicg o2
protlex that occurs. Further, he tes: ified that 4t 15 wnreces-
§ary to conduct more frequent examination of these sazples tharn
the present plan calls for: however, the present schedule eould
be changed 1if the Applicant elected te Co 80. The Applicant
has made a commitment to institute the susveillance prograz &t
the time it places the racks irn the pool, although a §elay of

8 few weeks would nmot be an undue risk of any kind.

intervencr's witness guesticned the Arplicant's sur-
velllance progras because there are a szzll nu=ber of coupons
to be used and because they T2y nct be truly representative of
the tudes to be used irn the Bt0Tage Tactks, due to the difference
in size and because they D2y not necessarily be mounted in the

woTst-case environment. However, the wisness indicated that a-

in advance for judging the results cof ny tests performed on
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the sazples. Nevertheless, he agreed that by observing
corrosion, the Applicant would be a leng way toward deser-
mining whether or not the ultimate criterion, that is, the 1542
neutron absorbing capability of the Boral, is being maintained.
Subsequent to the completion of the evidentiary
bearing in this matter, the parties were served by the Staff
with copies of a Board Notification -- Pipe Cracks in Stagnant
Borated Water Systezs at PWRs. The Board Netification was
dated August 14, 1979 and was signed by Darrell G. Eisenhut,

Acting Director of rhe Division of Operating Reactors.

The Beard Notification indicated that cracks have
occurred in safety related type 304 stainless steel piping
systems whic,-uortain stagnant borated water. Affected systems
included the spent fuel pool cooling piping &t another PWR. The
cracking is apparently due to stress corrosion cracking caused

by residual welding stresses at heat affected zones.
- 8

The Scaff indicated that the cracking is not directly
related to and does not stem from spent fuel pocl modifications;

substantial leaking from suci cracked piping is nmot likely;

154/ Testimony of Gregery C. Minor concerning Contentioms 2(e),
T 2(£), 2(h), 2(j) and 4(a) (Minor) at pp. 2-3 following
Tr. 1405; Tr. 1417-28. On veir dire examination,
Mr. Minor admitted that he I5 not an expert in the fields
of corrosion or metallurgy. Tr. 1378-79. Accordingly,
the Board approved a motion to strike those portions of
the written testimony which purported to express an expers
opinion on those subjects. Tr. 1402-03.



necessary repairs can be readily made; and the safety signifi-
cance of cracks in low pressure spent fuel cooli ng systexms is

49
n-.-

However, following the evicentiary hearing, the
Tecord of this proceeding indicated thas there is stainless
steel in the spent fuel pocl liner, the spent fuel assexzblies,
the spent fuel pool cooling systez and the proposed fuel storage
racks. The stainless steel would be expcsed to oxygen-saturated,
borated water in the spent fuel pocl, 4f the proposed amendment

is issued. TFurther, the evidentiary record indicated thzt the

3}
o
O
o
A
=
0
™~
[
©
o
"
[

ngth of the type 304 stainless sceel in the pTO~

posed racks would be relied upon by che design ¢f the racks,

-
-

anc that stagmant water would exist within the vented tubes of
stcraze racks. The record was not clear as
to the type of stainless steel in the liner, in the fuel assem-
blies cr in the spent fuel poocl cocling systez. Further, the
record was not clear as to the extent to which the water in

the pocl would be stagnant, or essencielly s:agnzné, ner to the

extent that the water is oxyvgenated.

Ther

"
L)
O
"
mw
"

he Board directed the parzies to p'cv‘de
£fidavits as to the extent to which type 304 stainless steel
will be present in the pool accerding to the proposed modifica-
tion plan. Further, in light of the new information contained
i1f4

iz the Board Not cation, the affidavics were to address what
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effects, if any, would occur to the type 304 stainless steel
as a Tesult of being immersed inm or in contact with the water
in the spent fuel storage pocl.‘

Following the granting of numarous motions for exten-
sions of time, the affidavits were submitted by late Decexber
1979. 1In a conference call on January 3, 1980, confirmed by
written Ordegf- the Board indicated that there were two issues
which the Board found were mot addressed by all parties in their
affidavits or, 4f addressed, were not done so in adequate depth.
The parties were given uncil January 24, 1980 to submis addi-

tional affidavics.

The Board has considered the additional evidence pro-
vided by all the parties. Type 304 stainless steel does exist
in the spent fuel pool as follows: <n the 3/16" pool liner;
in the spent fuel pool cooling systez Piring, heat exchangers,
pumps and valves; in the top and bottom nozzle assexblies of
the fuel assezblies; in the rod control cluster assexmblies,
burnable poison rod assexzblies and the control rods; and in the
present fuel storage racks. Further, the proposed fuel storage
racks would be made of welded type 304 stainless steel sheet,
bar and pln:e?i‘/

Stagnant water conditions cam occur in the twe loops

of the spen:t fuel pool cooling systex under conditions when a

123/ Mezorandum and Order, September 14, 1575,
1368/ Memorandum and Order, January 8, 1580.

157/ Affidaviz of Tom R. Traz a: Pp. 12, Novezber 1875,



locp is isolated. Because there is no convective £1 ow path
within the spent fuel storage tubde walls, water inside the

stainless steel sheaths is expected to be stagnant. Forced
flow froz the spent fuel pool cooling systex and convective

flovw froz the beat fros the spent fuel genarally prevent the

¥

water Iin the speant fuel pocl froz becoming stagnant. However,

there could be localized stagnant, or near stagmant, cond‘:{gns
28 /

in crevices or in narrow spaces between adjoining fuel tubesl59
27/

pool does contain oxvgenated and berate: water

|

he spent fue

Intergranular stress corrosion cracking of stainless
steel can occur if three conditions are present. These includ
an aggressive environzent (e g., stagnan:, cxygenated borated

water system; presence of contazinants such as chloride er

fluoride); a condision of metallurgical sensitization susceptible
to stress corrosion cracking; and high residual or impesed

Btresses. ALl three concditien uSt be present before crackin

wvill oceur

188" Affidavit of Toz R. Trazs, Novexmber 1579 at pp. 3-5;
Affidavit of Toz R. Tra=, January 24, 1980 a: PP. 1-5;
Afficdavit of Roger Staehle, January 14 1780 at E'  §

Affidavit of Robers Neil Anue's.n. December 17, 1579 at p.
AfFiiavis of Rodert Anderson, January 23, 1580 at pp. 3-6;
Affid vit of John P. Weeks, Decexzber 7, 1¢79 as P. 2; Supple
mental Affidavit of Edward lantz, January 15, 1680 a: PP. 1-

189° Affidavit ef Tra=s, hovc_be: 1979 at p. 1; Affidavit of

Teams, uadga—v 24, 1980 at p. 1; Affidavit o‘ Andersen,
Janua—v 23, 1880 a: PP. 2 3 Sup;lcmeu.al idavit of Weeks,

January 10, 1980 at p. 2.

180 Affidavit of Staehle, November 16, 1575 at pp. 3-4;
Affidavic of :ae le, January 14, 1980 at p. 2.
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The evidence indicates thi: an aggressive environmen:
of stagnant, oxygenated, borated water may be present within the
vented stainless steel sheaths of the spent fuel storage tubes,
and possibly at other locations between tubes. The Applicant
makes a cozzitment to monitor spent fuel pool warer chemistry
on a weekly basis for chloride and fluoride and indicates that

.
i

chleride will be maintained below 1.0 ppzm and flueride will be
-3
maintained below 0.2 ppm.
Visual and liquid penetrant exazinazisns were made

on one of the existing fuel storage racks in use in the spent
fuel pool feor approxizately three years. No cracking or other
defects were obse'vedléb’ Ultrasonic, dye-penetrant and visual
exazinations were performed on the spen: fusl pocl e léing systex,
No evidence of stress corrosion cracking wes observed. /Elec:ro-
chezical Potentiokinetic Reactivation (EPR) tests were perforzed
om representative weld locations of the Zion fusl storage racks

the manufacturers plant. These EPR tests for semsitization
show that the values obtained for components of the 2ion 522}
storage racks are well within the range for safe bchavic:.'_/
The carbon content of the type 304 stainless steel in the Zion

spent fuel racks is below the lr el at which intergranular stress

16Y Licensee's Response to Board's Memorandum and Order,
Novezber 16, 1579 at p. 2.

182 Affidavit of Thomas W. Lukens, October 17, 1979 at pp. 1-2.
1€3/ Affidavit of Robert Shannon, November 6, 1979 at pp. 1-3.
164 Affidavit of Willis Lloyd Clarke, Jr., November 2, 1979:; .

,

Affidavit of Staehle, November 15, 1579 at pp. B-9. !
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1£8/
stress Iin the proposed spent fuel racks. Therefore, the

Board finds that intergranular stress corrosion cracking is not
16€/
likely to oceur in the proposed fuel storage Tacks,
The Board questioned whether the Applicant's com=it-
ment to conduct a corrosion surveillance prograz should be

formalized as a technical specification in view of the need to

maintain the prograz over a long period of time. The Staff

testified that it has mo plams to izpese a technical spe:ifi
cation on this subject, but that it will record the Applicant's

com=itment to feollow this surveillance prograz in the cover

letter which will accozpany the issuance of any license azmend-
ment issued in this case. urther, the NRC's Office of Inspec-

tion and Enforcexment does keep track of licensee commitments $O

oy
wn

The Board concentrated on the possible izpact of incer-
granular st Tess corrosion c-n.k;:g on the fuel storage
Tacks, because of the possitle effec: on maintaining fuel
ub::;:i-a:i:v 1f the racks were to fail. Al:hc:gh stag-
nant, oxygenatecd, beorated water may occur im the spent
fuel poel cocling systex p-p-ng tHe Boaréd finds this not
to be & major problex. As indicated earlier in this deci-
sion, the systex is re‘"w.a“., mnk-ng repairs possible
without i::e:ru::iﬂg norz=al cool ing. No pipe break carn
Tesult in draining of the pool. Further, recent ulcra-
scnic, dre- peﬂe:::“. and vis*al exazinations of the
systec revealel no evidence of intergranular stress
corrosion cracking.

The A-plicaﬂ’ comzits itself to supplementin

sion egurveillance prograz by & uspe-‘:.; ten specimens

co“. ining weld geometries and materia. similar to those

in the fuel racks. The ter specimens are to be suspended
acjacent to the proposed fuel racks and exa=ined vicua ly
and 'l..lSOﬂiCl.lV on & yearly basis. Affidavis aeule,
Novetber 16, 197§ at p. 12; Licensee's Response to Board's
Me~.oranduz and Ordes, November 16, 1975 at p. 2.

o

o

1§ {ts corro-
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167/
listed and can and does enforce thes. Following careful con-

sideration of this issue, the Board finds that the corrosion
surveillance prograz need not be made the subject of a technical
specification or condition of license. The corrosion surveil-
lance prograz is a prudent measure to expleoy, but it has not
been shown to have an immediacte bearing upon the public health
and safecy. Su;poiéa'c: this position is found in the decision
in the Troian case.—-/ In arriving at the instant decision, it
is the Beard's recommendacion, however, that the Applican: should
not be relieved of this commitment without careful review by

the Stalf based on the faces ar that time.

The Board finds tha: the corrosien surveillance
prograz committed to by the Applican: is adeguate to detest
the loss of neutron absorber material and/o- swelling of the

storage tubes.

167/ Tr. 1972-73, 1583-85.

58/ 1In the Matter of Portland General Electric Company 4

T (Trojan Nuclear Plant), ALAB-531, § NRC 263, at 271,
277-278 (1979).

b



The Board finds that the Applicant and Staff have

The Board finds that the Applicant and Staff have

o

analyzed the proposed m

0

cifications and long-term storage effects

changes, alterations in mechanical properties, stress corrosion

anc hydrogen absorption and precipitazion by the zirconiiz alloys.

Further, the Board finds that based on these analyses the effects
are not expected te be significans.

The Becard finds that the Applicant and Staff have
adesuately analyzed the corrosicn rate of the fuel torage
tubes, the effect cf water chezistry on the Boral anéd th
possible swelling ¢f the stainless steel tubdes.

The Board finds tha:t adequate considerazion has
been given to the possible degeneration ¢f the Boral demsicy
on the fuel storage tubes. The Board finds that the corrosion
surveillance prograz to which the Applicant has committed itsel?,

is adequate to detect significant loss or shifsing in locatien
ef Beral. Therefore, the Board finds that the visk of criti-

¢
ca..t

q

in the spent fuel pool from this effect is negligible.
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F. Qualicy Assurance

Contention 2(k) states:
The amendzent request and supperting documentation

do mot consider possible degeneration of the Boral

densi.y cdue either to generic defects or to mechanical
failure which would diminish the effectiveness of
Boral as neutron absorber, thus leading to eriticality
in the spent fuel pool.

Contention 2(1) states:
The Applicant has not described the procedures it
intends to exploy to prevent the installaticn and
use of dazaged and defective racks.
The quality assurance and quality comtrol procedures
of Cozmonwealth Edison, Brooks and Perkins (fuel storage tube
manufacturer) and Leckenby (fuel storage rack fabricator) were

described. These are designed to prevent the inscallasion of

racks with insufficient Beral density or other defects into

The boren carbide and other materials used by Brooks
and Perkins to masufacture the Boral plates are certified by
the supplier to nmeet applicabdle ASTél%;andards. The cercifica-
tion documents are traceable %o |§¢:i£i= lot numbers of the
boren carbide and reviewed by Brooks and Perkins quality assus-
ance personnel. As an additiomal check, a sample of each lot

i3 sent to Isotopic Analysis, Inc. to verify the boron-10 content

158/ Testimony of Walter J. Shewski (Shewski) at pp. 1-10 fol-

e lowing Tz. 707; Leider at pp. 10-12; NRC Staff Tesiimony
on Contenticn 2(1) by Joel E. Kohler (Kohler) at pp. 1l-4
following Tr. 786; Almeter and Lantz at pp. 13-1§.

110 Axerican Scciety for Testing and Materials.



cf the boron carbide powder by means of {sotopic analvsis.

These steps are cdocumented by Brooks and Perkins , and reviewerd

o
b A

uclear Services Corporation (KSC). Only upen & finding of

.

"
0.

n
o

s
-

€ comrliance with these procedures will NSC authorize

o)

use of the boron carbide powder for fabri ationi. The beron
cartide is then used in the fabricarion of Boral plates. A
saztle is taven from each end of the Boral plates and 10 percen:
£ these samples are chezically analyzed for horon-10 loadis

171/
by Brooks and Perkins.

The Boral sazple is dissclved, the boron carbide

filtered out and then dried and weighed. Because the isotopi
content of the boron cartide is known through previous icotepi

analysis of each bateh of boren carbide, the boron-10 loading

of the sazple can be calculaced oy measuring the weight of the

Soren carbide whish was separated froz the Boral piate. The
precision of the test is 0.0003 gra=s per square centineter of
172/

Brocks and Perkins then forwards the tes:t results to
NSC for review, and upon & finding by NSC that these procedures

have been adequately complied with, the tubes are released te
173
cation.

. .

Leckenby for zack

th

-~

ad

171/ Shewski at pp. 5-7.
22/ Tz. 1040, 1940-41

123/ Shewski a2t pp. 6-8.
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The Applicant has retained NSC to perforn inde-
pendext inspections of Brooks and Perkins' fabrication of
the fuel storage tubes. NSC inspectors review Brooks and
Perkins documentation on a randoz basis while on inspectiocn

Vvisits. However, all documentation is Tequired to be sent
24/

to NSC headquarters for review.

In addition to review by Brooks and Perkins and
NSC quality assurance personnel, Commorwealsh Edison performs
indepexdent reviews, inspections and audics of the tube manu-
facturing process to enmsure that there is adequate density of
boron-10 in the Boral plates. As of the date of the hearings,
there had been three audits of Brooks and Perkins conducted

by Commomwealth Edison quality assurance personnel.

During the course of cross-examination, Intervenor
introduced two letters pertaining to shipzents froz Brooks and
Pezkins zo Leckengy/cf tubes which contained insufficient
boren-10 con:cn:}‘é/ Applicant's witness confirmed that five
nonconforming tubes had in fact been shipped to Leckendby, and
that the boron content of those tubes was 0.0189, 0.0189, 0.018¢,
0.0196 and 0.0182 g:/c:z. The minimum required boron-10 concen-

tration 1is specified as 0.0200 gm/cnz. This deficiency was not

174/ Tr. 718-720.
2y Tr. 720-723.
128/ Irtervenor's Exs. 2 and 3.



disccvered in the April audic of Brooks and Perkins (the non-

"

con-orming tubes had been shipped in Mareh » but was discovered
in the June audit by the Applicant. None of the defective
es nac Deen usec in the fabrication of the Tacks, and ea:ch

b
tube had been tagged as defective and isclated to insure it

127/

Intervencr pointed out during its cross-exa=inasion

s witness that the Applicant first ordered the
Boral containing tubes for the new Zion racks in July 1§78.

The original purchase order ¢id not specify that the fabrication
of the tubes was "safety-relazed". Therefore, the Brooks and

Perkins quality assurance progras was not required to conform to
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of the component parts of the tubes have quality assurance

prograzs conforming to 10 CFR Part 50, Appendix B. However,

it

material supplied to Brooks and Perkins has to be certified to
mee:t ASTN regquirezents. BErooks and Perkins and NSC personnel

Teview the documentation to verify that the materials mee: the
17§

ASTY Tequirements prior to their use.

\22/ Tz. 736, 740, 745-748, 755.
178’ Shewski &t pp. 5-6; Tr. 737-739.



69

Prior to releasing the cozpleted racks for skipment
to Zion ftation, NSC is required to review and accept Leckenby's
quality assurance inspection and review. Upon Teceipt of the
racks at Ziorn, the Applicant's on-site quality econtrol and
quality assurance personnel are Tequired to perform a receipt
inspection for shipoment damage and other possible defects.
urthermore, quality assurance personnel will be required to
review the documentation to assure compliance of the materials
and fatrication requirements. Written procedures decailin
these insgfgticns were received in evidence as Applicant's Exhinit
Number 1.

As part of the receipt inspection, a duzmzy fuel
assexbly built to exactly the same dimensions and tolerances
as the fuel stored at Zionvwill be lowered into and raised ous
of each tube in the absorder rack. The Applicant will use a
20-pound drag criterion for determining the existence of a
defect in the physical contours of any tube. Past experience
shows that the 20-pound drag is the friction force that the
duzzy ﬁsﬂ;:bly will exhidit in being lifted and lowered into

& Tack.

Under questioning by the Board, Applicant's witness

indicated that the effective multiplication factor (R-effective)

179 Shewski at pp. 8-9; Tr. 1939.
180 Lleider at pp. 11-12; Tz. 762.
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18%
in e f£.el pool water.™ In Tesponse to Board questioning

the Stalf incicated that it will require a commitzent on the
part of the Applicant to crnduct neustron attenuation tests
which could assure with a 95 percent confidence level that the
Boral plates are present such that a K-effective 0£.0.95 would

/,

net be exczeecel.

In response to questicning by the Boars, Applicant’s
witness stated tha. in the unlikely event it s discovered
that 2 Boral plate is missing in any tube, the Applicant's
commitment is to physically plug that tube to prevent the
inacdvertent inserticn of a fuel assexbly therein. Mcyeover,

the Applicant will require that 100 percent of the zcmaining
/

[

tubes be examined by means »f neutron attenuaticn :cs:ing."l
Throuphout the receipt, inspection, inmscallation of

the racks and subseguent neutron attenuaiion testing, the

Staff will concduct inspections and reviews to assuve that enly
conforming racks are installed in the peol. The NRC Regicn 111
0ffice of Inspection and Enforcement plams to utilize additional
comstruction inspections cduring the proposed rack imstallation.
Furthermore, 4if it is determined that the Applicant is izprop-

ez.r dinstalling or handling the racks, stop-work orders will
18¢

be issued expedictiously.
183/ . 2944, 1950,
184/ Tr. 1584, 1987-1950, 1953-18%6.
188/ 1947-1948, 1950,

18¢/ . 798-799, BO2-ED&,

3

(= S |
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During the course of Toss-exazination of the Appli-
cant's witness on criticalisy, the Board inguired as tz how
zuch beren in the Boral could be lest befare K-effective would
Teach & level of 0.95, 1In Tesponse, the witmess stated that

8nly 75 perces: of the boren 4n each plate could be los:,
without reaching 0.55. The witness explained thas 0.95 45 an
by the Nil's Standard Review Plan
L0 essure tha: & eriticality even: canmms: take place, Any
value of Keeffective less than 1.0 would ensuse Eaintaining

$ubd-criticalisy, Further, the caleulations do nas teke credit

for fuel burn-up, fission Procuct poisoning, boraced fuel peosl
water, or presence of anv consrsl rods. However, they assuze no
ey

g7
pautonium-239 or 241 inm the fuel.
Of particular ctncern to the Board is assurance that
the beron-10 in the Boral poates will bde inm Piace and remzin
noplace within the fue! §torage tudbes throughous the life of

the station cr throughous the use of the racks.
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ir the Orcer Following Prehearing Conference dated 16

Ty 1875, the Board propounded a set of six questions [4/a)

ugh &(2)] 2o each of the parties, with the Tequest tha:

ntiary showings on each of the questions be made at the

wil} the proposed modificasions of the spent
- ’ » »
fuel pocl and/or the operation of the Zion
station with increased spent fuel pocl storage
capacicy
(1) increese the potential sisk ef threats
tC special nuclear material or to
Station facilities?
(2) drncrease the potensial =isk ol thefts of
frecia. nmuclear materisl froz the Statier’
(3) dincresse the rotentiel risk of irmduscrial
sabotage to the Station or tz the special

nuslear material?

(4) decrease the level of physical protecticen
of the facilisies or special nuclear
material at the Station?

Board Question 4(b) states:

As & Tesult of the proposed modifizazion of the
spent fuel pocl and the proposed operation of

the Station with increased spezt fuel storage
cepacity, will 4t be necessary to zocify the
Physical Security Plan, Safeguards Contingency g
Flan or the Ezergency Plan for the Sta-ion? 48

(]

mwm
(8 1)

The portion of Board Questicn &(b) perteining te the
Station Exergency Plan s discussed in the nex: section
e this decision.
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fuel makes it an unmastractive target for theft. However, the
features of the Station Security Plan designes to prevent

sabotage should be adeguzte to protect against the risk of

The modification and/er subsequent operaticn of Ziea
Station will mot increase the petential risk ¢f indussriel
ge o the Station or special nuclear material. The level
of risk which the Applicant must protect against is defined in
10 CFR § 73.55(e), and this defined risk is mot changed by the

proposed modificasion and/or subsequent operation., The risk

defined in § 73.55(a) is net cependent upon the nuxber of stores
169/
-

There will be nc decrease in the level of physical

protecticn, because the security prograz is designed 2o handle
comstraition activities such as the proposed melificasion, and
dbecause the degree of phvsical protection relating to the sp
fuel pool is independent ¢f the number of fue assextlies stored
therein.

It will mot be necessary to 2odify the Security Plan

(4N

or Safeguards Contingency Plan because of the propo modifi-

e

casion and/or

ubsequent cperation. The proposed modificasion

32 Beaz at p. 11; Kunir’ -8

192/ Bean at p. 11; Kunihiro at p. 2.
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s

Zioz Station with increased spent fuel storage capacity will

e
O

n

O
"

increase the potential risk of threa: s, thef:, or industrial
sabotage to special nuclear material or to Station facilicies.
Further, the Board finmds that there will nes e 2 decrease in
the level cof physical protection of the facilities or special
nuclear material at the Station end tha: there is no reasen to
modify the Safeguard Contingency Plan or Security Plan for the
Zion Station. These find: ngs are based, in large measur » BpoOn

cur bellel that the degree an: t¥pe of physical protection

™
h
LEN
0D
"t
0.
[4J
(39
(2]
o
"
-~
1
m
ot
(4]
(2]
e
O
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Protected areas is independern: of

the azount of spent fuel stored et the Station.

: )
.
agations to the Exergency Plan

A portion of Bosrd Question &(b) pertains to whether
P

it will be necessary to modify she Ezergency Plan, 2s & resul:
¢f the proposed madificazion anc the proposed operation of the

Station with increased spent fuel storage capacity.

A cdetailed explanation of the Applicars's Cenerating
Stztion Ezergency Plan (GSZ?) was provided whiek {ncluded
description of the differens edeZgency Tesponse classifications,

the corporste emergencs Tesponse structure and facilities, and
I
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will not require a change to the GSEP, since the GSEP is
designed to provide an FPPTopriate respomse to a continuum

of possidble accidents and is not precicated upon a particular
amount of nuclear fuel in use or in 6toTage at the facilircy,

or tied to specific accidents or equipzent malfunc:ions?gé/

The Board finds that there is no need to change the

ppiicant's Ezergency Flan due to the proposed mudificasion
ancd subsequent ocperation of Zien Station with increased spent

fuel storage capacicy.

. Changes in Accidenss Postulated in Previcus Liccnsing

eviews
Board Questions 4(2), 4(d), 4(e) and 4(f) state:

(¢) What postulated accidents, which zight affect
the safety of plant operating personnel in the
spent fuel storage bullding or which wight
Tesult in the release of radiation or radiocac-
tive materials from the spent fuel storage
building, were specifically analvzed in the
FSAR, ng, ER and FES utilized in the CP and
OL licensing reviews of Ziom Units 1 and 2?

(d) Wnich, 4f any, of the postulated accidents in
(¢), above, will be increased in probabilicy,
magnitude or consequence (to personnel, to the
general public or to the environment) 4f the
proposec spent fuel pool mudificasions are
carried out?

(e) What provisions have been made or procedures
developed to protect the workzen and/or plant
ersonnel from the conseguences cf such postue
ated accidents during the pericd when the
proposed spent fuel pool modifications are
being performesd?

128/ Testizory of Denton Louis Peoples (Pecples) at pp. 1-15
following Tr. 2044; Supplemental testizony of John R. Sears
on Beard Quess.on 4 (b) Emergency Planning (Sears) at p. 3
following Tz. 2053. .



if eny, of the postulated accident

above, will be increased ir probabilicy,
Ezgnitude or conseguence (o perscnnel, to the
general pudlic or to the environzent) as a
Tesult of the complesior of the proposed spent
fuel pool modifications and the proposes subd-
Besuent usage of the increzses spent fuel

tCTage capacity.

tl.

Nine postulated accidents wese specifically analyzed
in the FSAR, SER, ER and FIS utilized in the CP and OL licensing
he

safety of plant opereting personnel in the spent fuel storage

e

Teviews of Zion Station Units 1 and 2 which mights affec:

P . o .
Pullding or which mighs resuls

-

n the release of racdiagzion e

Talicactive materials froz the spent fuel storage building.

These ar (1) the fuel hancling accident; (2) accidencs re-
sulting froz earchguakes; (3) tormads related accidents;

(&) spent fuel cask drop éccidents; (5) spent fuel pool eooling

§rstex malfunction; () malfumszsicns inm oshes paris cf the

F ' -d - ‘ . -t
A€ proposec modification will necessicace additicnal

fuel moves. Therefore, the likelihood, and correspending risk
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ease slighel However, the

b |

increzental risgk will de minizmal since the number of fuel moves
necessary to accomplish the modification will add less than oene

percent to the totel mumber of fuel moves which will be

27/ Tra= at pp. 25-31; WRC Staff Testimony in Response to
Board Questions &(c), 4(4), and 4(F) by Jack Donochew and
John J. Zudans (Donohew and 2udans) at p. 2 following
Tr. 19§85,
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& fuel assexily is Cazzged or ppecific zonitors inmdicate high
201/
raciaticn levels in the spext fuel pool arez.
The Board finds that EOP-6 actions would adeguately
protect workzmen and/or plant personnel froz the conseguences of
pestulated accidenss during the period when the proposed spent

fuel pocl modifications &re being perforzed.

The Board finds thar the risks associgced with a
du

uring the pericéd of she proposed fuel
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s will be less tha- those considered as the

ope:ating license stage. The Arplicant will not receive pec-
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¢ty of the
spext fuel pool umsil such time &s the Staff has complesed
Teview and evaluzszion of she potentiel radioclogizal conmse-
guences of 2 shipping cask £ 1ling 4inso the pocl. Therefore,
the proposed modifization does not alter the risk of & cask
€rop accident. The Board finds that there is no reasonatle

basis for believing thas the Tisks of the o

"

T postulated

gccidents identified iz responmse to Que 'tioz 4(e) would be
~ncreased significantly as & result of Lhe modification and/er
subseguent operatic: of Ziom Stastion.
i/ leider at pp. 12-13 and Attachzent A; NRC Staff Tesci-
T mony en Board Question 4(e) by Joel E. Kohler (Korlec )
at pp. 1-2 following Tr. 2000
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4, Design and/or En
ixe.ihoed o°f

gineered Safepuards to Decrease

- -
Ta.nage Accident

In addition to the questions posed by the Board
following the Prehearing Conference, the Board posed five
additional questions to the parties during the evidentiary

2
hearing following the limited appearance ttt:cmcn:sggﬁ

Board Questicn 4(g) states:

The Applicant and Staff are asked to descride
any design and/or engineered safety features
incorporated in the Zion spent fuel storage
pool to decrease the likelihood of a severe
pool drainage ac:idenc:.

The spent fuel pool, including the pool cocling
systez is desigmed as a Seismiz Class I structure. Lhe
foundation of the pocl is directly in the ground and is com-
pletely surrounded by earth. The pool is lined with 3/16chs-
inch welded stainless steel and is provided with leak chanmnels

z=bedced in the concrete to collect and carry off to the rad-
waste sis:e: any water which should leak through the liner.
Additionally, the bottom of the pool is reinforced in the
shipping cask loading area to withstand a drop of a cask. Fuel
Casks ave handled with a Seismic Class I designed overhead
crane which is interlocked to prevent the carrying of a cask
over the fuel in storage in the pool. Fuel assexblies are

handled with a Seismic Class I designed bridge crane which
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addition to these three sources of warer which are permanently
installed, hcses could be hooked VP to draw water from the prizary
water storage tank, the secondary water Storage tank, and the
service water supply systez. OFf these the service water systez

is a Scis:ic2%§sagory 1 source of wacer which has its own inde-

pendent pumps.

The Board finds that there are adequate design and
engineered safety features incorporated into the Zion Station
spent fuel pocl which would reduce the iikelihood of a severe
pool drainage accident. The Board finds that these features

should preclude the possibility of a severe drainage accident in

the Zion Station fuel pool.

5. Peol Liner leak

Board Question 4(h) states:
The Applicant and Staff are asked to provide
a8 history of the apparent leak in the liner
of the spent fuel pool. Specifically, the
following should be addressed:
(1) Eas the leak intensified with time?

(2) What is being done with the water
leaking from the pool?

(3) Are there any technical specifications
which lizit the permitted leakage rate?

(4) Why bas the leak not been repaired?

204/ Tr. 1032-35.



(5) Eow will possitle fusure leaks be
located and Terairel if thre proposed
increase in BioTage capacisy is

pes=itted

[

wWnen the 2iom fue pool was eriginally tested, several

lears in the vertical welds of she Btainless sreel iner wvere

Clscovered which wese subsequcn:ly Tepairecd. The Applican: esta:
lished & maximu= = permissible leakaze race cf 50 gellons per cer.

Since the comencezent of operation of Zion Statien im 1573, the
azount of zmake up water ;;: into the pool has bees & constant

20 gallons per day. This make ©P Tate rerresents the azmoumr of
water los:t through evapcration, water removed from the poecl during
ng ¢f filcer gnié Cezineralizer be:, transfer of the

bed froz pocl cociing to Tefueling waser BioTage tank cleaning,

State cf the ars leakege detecsiom devices can

iocate a 0.005 gallon Per minmute leak. Such a leak would result

205/ Tz. 588, 1921-22, 1926-29.
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in an excess of seven gallens per cay total leakage. There-
fore, it is difficult to locate a leak such as the Zicn fuel

pool leak.

There are several methods by which pessidble futur
leaks could be located and repaired if the proposed increase
in storage capacity is permictted. First, the Applicant could

ttexpt to eliminate other possible leakage pathways., This would
entail the checking of drains, pwos, seals, valves, and heat
exchangavs. Secondly, im order to elizimate leakage pathways
from the top of the pocl liner, the water lsval of the pool
could be decreased scmewhat without encangering workers in the

-

£ the leak had still not been locazed, a

h
“
L)
b
it ]
O
O
-
[
"
™
s
Ve

diver could be sent inco the peol to inspect the sean welds in
the liner by means of a vacuum box. his might necessitate the
shuffling of fuel and/cr the remeval of racks to pernit suffi-
cient clearance for inspection by the diver., 1If reshuffling

were not possible because of the amount of fuel stored 4= th
peol, fuel could be tezporarily stored in shipping Easks er in
the containment cavity. Once located, the liner could be welded

t was following the precperational testing of the spent fuel
- fl ]
208§

poel.

i
as 2

The Board finds that the azount of water that is
currently leaking from the Zion spent fuel pool is pegligidle
and coes not represent a significant safety or environmental

[<=hole] Rapel

208 T:. 1923-25, 1928-2%, 1993,
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6. ¢

O

sponent Cocling Svster leak

Board Question 4(4) states:
The Applicant and Stafs are asked to address
the contention made uring limited appearance
$tatexents that :He component cocling systex
hes haﬂ K nuzber of leaks which have net been
Tepair
The cozponent cooling systex consists of p=ps,
valves, piping and hea: exchangers. By design, some of these
coTponents leak water &t & rate of about 0.2 gallens per minutes

through seals in Totating components such as p=ts and valves.,

o
3

gge Is detected by level chan 1ges in the compoment cooling

fysteZ suTge tank which is alarzed in the contrel rooxm.
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in procuring the gaskess niecessary to reassexble this hea:
plant persomnel did nes Tepalr the leak during the
spring 197% refueling outage as eriginally planned. The Appli-

cant noted that it planned o perform this maintenance cperation
9

Water which leaks from the ccaponent cooling systex
flows to the service water §7stex. The component coelir g

systex is monitored for radlicactivicy, and no Tadicactivity has
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been detected in that svstem. Even if the leakage rats were to
increase, there would be no impairment in :Es_abilicy of the
I/

plant to continue operatiocn or to shut down.

On one occasion during the prior year or two, scme
boric acid had apparently leaked onto the component cooling
systex pumps from boric acid tanks located on the floor above.

This did not affect the cperability of the puxmps and w;687ubsc-

quently cleaned up and maintained in a clean condition

The Board finds that the component cocling system
leak does not represent a threat to the proper functioning of
the systez, and thus is not an unresolved safety question which

mi 2t affect the operation of the spent fuel poel cooling systex.

~

7. Increased Fuel Burnup Tes:s

Board Question 4(j) states:
The Applicant and Staff are asked to Teport
on the increased fuel burnup tests from the
standpoint of the extent to which these
subsequent spent fuel assemblies have been
consicered in the various analyses performed
as part of this proceeding.
On Mazch 7, 1979, the Applicant was granted per-
mission to subject four fuel assemblies to additional burmup
in the Zion reactor. In studies which had been conducted with

Tespect to fuel which had been exposed to a burnup of 38,000

207/ Tr. 1037-40.
208/ Tr. 805-09.



Degawatt-Cays per metric tern peak rod average burnups, no
unusual or unexpected changes irn the preperties of Zizcaloy
hac been observed. Therefore, the fuel in Question at Zioz,
which will be exposed o besween 48,000 and 55,000 Regavatt-
days per mesric ton burnup (bundle average), should net behave
€ifferently thas the fuel which was the subject of the earlier

205/
stucles in terms of the effects on the Zircaloy cladéing.”

Because of U-235 depletion, the decay heat associated
with the Rhigh burnup fuel will be érpproxizately § percent lower
for the £irst year of storage than fuel subject to mormal burnup.
After about one year of torage the high burnup assezblies will
have a slightly higher decey hea: rate than porzal burnup fuel
stored for an equivalent lenmgth of time because cf longer lived
isotepes present, Howevi., on balance the decay heat from Bigh

burnup essexblies will be lower thanm thas fros neTmal burauwp

Approximately 20 percent more longer-lived iscteopes
can be expected in the high burmup fuel sssezblies than 4n

normal burnmup fuel., EHowever, the more volatile figsion product

have shorter half-lives, in general. Therefore, the conseguences

£ a drop accident involving a higher burnup assexbly would be

lower for high burnup fuel because of lower pover demsizies
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Applicant's radiological monitoring program was

plazzed to serve two objectives:

to determine background concertrations
©f radicactive materials in the Zien
exvironzent prior to plant startupy (pre-
operational studies), and subse uenzgy
Lo cetermine the radiclogicel effects of
plant operations on the ¢7vironmen:
(cperational studies). 1l2

Included in the inmisial monitoring progras were several

-

groungfg:e: fazp.es and & sazple of lakewater off State Park
Lod;e.=-/

Applicant's witness testified that the routine en-
viror=ental prograz for monitoring groundwater wes conduczed
froz 1970-1977 ané consisted of monitoring three wells to the
west of the site, wish Guarterly grad samples &nalyzed for
- Applicent's witness

/
213/
fusther stated that, at hig suggestion, Applicant "made a

—
Eross alpha and gross becza activicy.

formal sudbzmittal to the FRC, requesting a change in the tech-

zical spc:ificaticnsgg in part "to do away with the well water
/

menitoring prograz.'™  The change alsc elizinmated the collea-

-/

tion of lekewater from the Lodge area.”  Rationale for the

tatexent Related to Operation of Zionm
1l and 2, Commonwesl:h Eéison Cozpany,
50-304, Decezmber 1872 (FES).

nd Ve34; Finel Safesy Analysis Report
Bl

2.2/ Fimal Exvironzmental S
Power Station, Units
Docket Nos. 50-2%5,

213/ id., at V-33 a2
¥ 2.8, Table 2

214/ Tz, 1008,
215/ Tz. 1008.
216/ Tr. 1009.
217/ 7r. 1012.
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change in technical specifications, which was izplecented in
Novexzber 1577 was that ''the only wells that we had availadle to
us were on the west side of the plant and groundwater in this
dTea moves eastward" and "second, that there is mo discharge to
the groundwater from Zion Station °r, really to my knowledge,
froz any other nuclear station.’ Not surprisingly, the
"upgradient' samples that were taken bc:wccn 1970 1977 failed
to show any unusual level of Tadicactivity. Applicant's
witness adzitted that this program would not be capable of
detecting anv leakage from the plant ianto the surrounding
gToundwa .e":i/ The existing menitoring prograz for detecting
Telease of liquid radicactive effluentcs into the environment
comsists of sazpling at the Station intake (2500 feer ous into
the lake), the Station discharges (700 feet out from shore),
and six public watiél}nt‘k"' the closest being about a mile
erth of the plant.”  There are no groundwater monitering
wvells on the Zion Station 3535 itself, either upgradient or
downgrndicn; of the Station.™  Applicant's position is that
the purpose of any groundwater monitoring would be to detect

contamination of existing potable water supplies, rather than

gonitoring f possible contamination of groundwater from site
ac:ivi:ics.'-

218/ 7Tr. 1009; Tr. 1011.

219/ Tr. 1010-1011.

220/ 7Tr. 1011.

221/ Tr. 1012.

222/ Tr. 1013.

223/ Tr. 1016; Tr. 1017
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The Board finds that the i{ssue of groundwater moni-
toring iovelves mastters beyond the scope of this proceeding
which s lizited to matters related to potential impact of
increasing the stoTage capacity of the spent fuel pool. W
4Te not authorized to examine matters which were explored at
the construction permit or operating stages, nmor those which
were Tesolved with subsequent &nendzents to the technical

specifications.

However, the Board calls attention to certain unusual
features of the Zion Station. Zien station is uniquely situased
in that its 250-acre site is within the city lizits of the
City of Zion, fronts on Lake Michigan, and is adiacent to a
Z2jier pavk, Illincis Btac§ State Pack, atiracting over one il-

® ;

licz visitors per year. The residential area of Zionm is
iess than 2 mile frox the site. The residen:%;ﬁycen:er of
Zion 1s erprexizmately 1.5 miles froz the site, — The area is
underlain by creviced delemitic bedrock aquifers and water-

acial deposits which are connected hydrologically;
the geclogical structure is such that p:cvailinzgﬁgroméwau:
flow should be eastward (toward Lake Hi:higa:).;; The shore-
line in zhe imzediate vicinity features the only dunes in the
ftate, "such a unique and special featuve thas the State of

ilincis has set aside 2 3-zmile tract of shoreline and adiacent

territory as & state park."

224/ FES at 11-10.
225/ FES at I1-3.
226/ FIS at II-5 and I1-8,
227/ FES at 1I-9.
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The Board further calls attention to the fact that
the racioclogical monitering system has never included ground-
water monitoring in the immediate vicinity of the site and at
the present time includes no groundwater monitoring at all.
while the Board finds that the proposed modification will not
in itself increase the environmental impact of the Station, we
find no basis for determining whether the present SFP or the
Station as a whole has had any effect on the groundirater in the
vicinity. We further note that a current Regulatory Guide
points out the importance of g:oundw?éii menitoring in the

vicinity of spent fuel storage pools.”

228/ Regulatory Guide 3.44, "Standard Format and Centent for
the Safety Analysis Report to be Included in a License
Application for the Storage of Spent Fuels in an Inde- ¥
endent Spent Fuel Storage Installation (Water-Basin Type)",
ecemder 1578, § 2.5.
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I1. .CONCLUSIONS OF LAW

The Board has reviewed the evidence submitted by
&Ll parties in regard to Intervenor's contentions, and in
Tesponse to the Board's own questions. The Board has also
considered the proposed findings of fact and conclusions of
law sudzitted by the parties. Those proposed findinmgs of
fact and conclusions of law not adopcel herein by the Board

are rejected. The Board makes the following conclusions of
law:

(1) The issuance ¢f the license amendzent
Tequested in this proceeding {5 not a major Comxzission
action significantly Affecting the quality of the human
environment and therefore it does not require the
preparation of an environmental impact statement under
the National Environmental Policy Act of 1965, 42 U.S.C.
§ 4321, et sec., anc Par: 51 of the Commigssion's Tegu-
-ations, L0 CFR Paze 51.

(2) The Commission's "Notice ¢f Inten: to Prepare
neric Envireonzmental Izpact Statement on Handling and
Tage cf Spent Light Water Power Reactor Fuel', 40 Fec.
. «2B01 (Septezber 16, 1975), does mot prohibic moos
exergency licensing actions designed to ameliorate &
possitle shortage of spent fuel storege capacity prioer
to cozpletion of the Cemeric Environzental Impact State-
Dent. Portland Genmeral Elecsric Comranv (Trojan Nuclear
Plant). -234, KC <63 (4 . ne Board has applied
the five factors mentioned 4in the Com=issicn's Notice of
iIntent and concludes that they faver issuance of the
Teguested license amendzent at this time.

(3) The Board finds that the proposed action
will not significently affect the human environmen:.
It therefore finds that it {5 not required by law to
consider the alternatives of shutting down or curtailing
the ocutput of Zion Station.



(4) There is reascnable assurance thas the
ctivities authorized bv the Tequested cperating
license azendzents caz be condulted withour
endangering the health and saf ty of the public
provided that the conditions set forsh in the
order, below, are incorporated imto the licenses.

(3) The activities authorized by the requested
operating license amendments will be subject to
cozpliance with the Commissicon's Tegulations.

(6) The issuance of the Teguested operating
icense amendments will not be inizmicable to the
sommeon cefense and security or to the health ané

afety of the public provided there is compliance
with the conditions set forth in the order below.
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(3) In situ neutron attenuation tests to verify
that tubes and racks contain a sufficient number of
Beral plates such that K-effective will mos be greater
than 0.95 when the spent fuel is in place.23l/
The Board finds that these cormitments by the
Applicant add to the assurance of safe cperation of the Spent
Fuel Pocl, and therefcre they contribute to the Board's
conclusicn that the application to modify the Zion spent fuel
pool should be granted. Accordingly, the Board finds as
a matter of law that the Applicant is dound by these commitments
anc that failure to implemen: thez is subjest to any appropriate

sanctions found in the Commission's zegulations.

It is further ORDERED in accordance with 10 CFR
§§2.760, 2.762, 2.764, 2.785, and 2.786, that this Inicial
Decision shall be effective immedia:elyzii/ and shall constitute
the final action of the Commissior forty-five (45) davs after
the Issuance thereof, subject to any review pursuant to the

above-cited Rules of Practice.

Excepticons to this Initial Decision may be filed
within ten (10) days after service of this Initial Decisien.

A brief in support of the exceptions shall be filed within

231/ Supra, p. 74

232/ This proceeding is not covered bv the Cormission's recent
T suspension of the immediate effectiveness Tule (10 CrR
§2.764) for certain purposes. &4 Fed Reg 65049
(Novezber 5, 1979).



ATTACHMENT E
UNITED STATES OF AMERICA
NUCLEAR REGULATORY CQ:\MISSION

OFFICE OF NUCLEAR REACTOR REGULATION
HAROLD R, DENTON, DIRECTOR

In the l‘atter of Docket Nos. 50-295
50-304
COILIONYEALTH EDISON COMPANY (10 CFR 2.206)

(Zion Station, Units 182)
DIRECTOR'S DECISION UNDER 10 CFR 2.206

3y letter dated April 27, 1979, Ms. Catherine Quigg, on behalf of Pollution
and Environmental Problems, Inc. (PEF1), transmitted a request pursuant to
15 CFR 2.206 for the preparation of an environmental impact statement on high
surnup “uel at Zion Station, Unfts 1 and 2. This request was predicated on
+he fact that on March 7, 1873, the Nuclear Regulatory Commission fssued
t-ani-znts Nos. 44 and 41, respectively, to Facilfity Operating License Mios,
3PR-3% 2ad 0PR-48. The amendments revise Technical Specifications for Zion
Station, !'nits 1 and Z.l/ These amendments would allow the reinsertionof a. —— . _
maximum of forr fuel assemblies previously {rradfated in Unit 1 for a maximum

of

or

40 2dditional fuel cycles (beyond the normal three fuel cycles) in Unit 2

to gain operating experience for an anticipated future extended burnup program,

-
-

22P1 requested the preparation of an environmental impact statement to
srovide information which it thought the public nzeded Decause of thz following
factors 2ssociated with high burnup fuel:

1. greater fissfon gaS releases from nuclear rzactors;

2. 4ncreased fissicn g2s rzleases from ,pent fuel pools

due to increasad corrcsion;

nd 41 are attachad as Appandix A.




el -

3. previous government research, based on “low burnup fuel" is useless
in predicting the behavior of "high burnup fuel", and

4, potential for greater radiological impact in reactor and spent fuel

\

pool accidents.
fonsistent with the National Environmental Policy Act of 1969 (Public Law (

91-190, 83 Stat. 852) and the Commission's regulations (10 CFR Part 51), an enviren-

mental impact statement 74 was prepared at the oparating license stzge of Units 1 ‘

and 2. This statement addressed the range of envircnmental impacts associated with

the operation of the Zion Station. However, an environmental impact staloment fis

not required to be prenared for svery license amendment. In this case, the Staff

had prepared an environmental impact appraisal /4 and negative declaration ' §

sursuant to 10 CFR 5i.5 for the amendments, and had concluded that an EIS was not

warranted because the action will not significantly affect the quality of the human

envirenment. The negative declaration was published in the Faderal Pegister on
March 19, 1979, (44 FR 16504). :

In the environmental impact appraisal, the Staff compared the fission gas re-
lease from the extended burnup fuel assemblies in the Unit 2 core to the releases

from the other fuel assemblies in the core. It was noted that operating Unit 2

2/ Final Eavironmental Statement Related to Operation of Zion Nuclear Pover
TTation Units 1 and 2, December 1972.

Environmental Impact Acpraisal by the Office of 'luclear Reactor Peculation
€Uooorting Amendment 0. 44 to racility Operating License Mo. DPP-39 and
Tmarc-ant N0. 4] to racility Dperating Ticense o, OPH-48 datad March 7,
7979, The Appraisal is attached as Appendix 8.

=

2.4

4/ Hotice of Issuance of Emendments to Facility Opzrating Licenses and
=  Tegative Declaration dated rarch 7, 1979. The lotice 15 attached as
Appendix C.
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(30) days thereafter [forty (40) days in the case of
the Staff]. Within thirty (30) days of the €iling and service
of the brief of the Appellant [forsy (40) €ays in the case of
the Staff], any other party may file a brief in support of,

er in oppesition to, the exceptions.
I7 1S SO CRDEZRED,

THE ATOMIC SATETY AND
LICENSING BOARD

Linda W. LitiTe, Mercer

por £33 eMick, Memder

- ' »
-V S/
venn F. wolf, Chatrman — |

Dated at Bethesda, Maryland,
this l4th day of Februarzy, 1980,



