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UNITED STATES OF AMERICA-

NUCLEAR REGULATORY COMMISSION
' . ' , ', .;

5
.

s ..
-,! ;

; - -;
COMMISSIONERS:.

e ' ".-H :

> ||r - .
,.

, ' " ' ' Nunzio J. Palladino, Chairman
,

' Thomas M. Roberts-

James K. Asse(stine
,

Frederick M. Bernthal^

-
Lando W. Zech, Jr.'

.

'

,

Docket Nos. 50-275-OL' In the Matter of.

50-323 OL-' - 1
,

-
1

;

-; PACIFIC GAS AND ELECTRIC
' l COMPANY

(Diablo Canyon Nuclear Power' '

' Plant, Units 1 and 2) August 10,1984
,

'

,.

-' - a
~

~ . ' ~ ' i The Commission determines that the circumstances in this case do
not provide a basis for departure from its decision in Southern Cal (fornia

.

'

- -9
Edison Co. (San Onofre Nuclear Generating Station, Units 2 and 3),,-

h? CLI-81-33,14 NRC 1091 (1981), that (1) NRC regulations do not re-J'
.

quire consideration of the impacts of earthquakes on emergency plan-'| ; [ -

ning, and (2) the determination of whether to amend the regulations to
't' .

'&*~ . ) include the consideration of earthquakes should be addressed as a gener-~

ic matter. The Commission decides to initiate such a rulemaking and,'

!

further, determines that the issuance of a full power operating license in
- -

.
' '^ '

< ..
' this proceeding need not be delayed untilits conclusion.

,

~- a
-

3 . .

, ';. C 1 OPERATING LICENSE: HEALTH AND SAFETY STANDARD
,

,

;:t . ,a; ;;
The Commission will not license a nuclear power plant unless it can:r;F ''

b a
|,[ T,. - 1,' make the statutorily required finding that operation of the plant will not

result in undue risk to public health and safety.
,

', ] ,'
;

.-
,

9
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DECISION

In CLI 84-4 (19 NRC 937 (1984)), the Commission requested the
parties' responses to several ques? ons bearing on whether the circum-

'

stances in this case warranted some specific consideration of the effects.

, :*

of seismic events on emergency planning. Responses were received,
- -

g . .

. ; from Pacif|c Gas and Electric Company (PG&E), the NRC staff, and
*

; i Joint Inters enors.
i After considering these responses, the Commission has determined

_ j that the information before it does not warrant departure from the deci.
1 sion in San Onofre that the NRC's regulations "do not require consider-.

' '
j ation of the impacts on emergency planning of earthquakes which cause,

] or occur during an accidental radiological release," and that the determi-,

1 nation of whether to amend the regulations to include the consideration
of earthquakes should be addressed as a generic matter. Southern CaI(for-
n/a Edison Co. (San Onofre Nuclear Generating Station, Units 2 and 3),

'

: CLI-8133,14 NRC 1091,1091 (1981).-

,

j | Accordingly, for the reasons discussed below, the Commission has
*

j decided to initiate a rulemaking and has determined that the issuance of
'

a full power operating license need not be delayed until the conclusion,

,

1 of any such proceeding."
. . .4

i'.-.
e

4 4
~

I.A,
,

-

The Commission's first questi m was whether emergency planning;*

'. y regulations can and should be read to require some review of the com-,

,

1 plicating effects of earthquakes on emergency planning for Diablo. 1

. .'
. ;} Canyon.C ''

- .
'

y - A. Parties' Views
+ *

<

PG&E and the NRC staff believe that the Commission should notu. ,,

'' '

I read its emerFency planning regulations and implementing guidance in
'

-

1 NUREG 0654 so as to provide for any specific consideration of the com-N,O-
. ,

'
| plicating effects of earthquakes on emergency response, even in Califor-

, , - nia. For'the NRC staff, this appears to present a change from its previous
* ^

. view, expressed most clearly in 1981 in the San Onofre proceedios, that
L t"-

'm ' A di
some limited consideration of the effects of earthquakes on emergency..

A f :' response was warranted in areas of high seismic activity, especially
:37 7 n . ,, California.

"

,w ',-
, , .,

4 1

-
, . : ,,
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PGAE's essential argument is that the Commission's emergency plan-
.

ning regulations implicitly include the complicating effects of earth-
quakes as part of the overall consideration of four classes of Emergency

? Action Levels established in NUREG 0654. In PG&E's view, considers-
I< tion of the effects of earthquakes on emergency planning is subsumed' *

c' . j within the consideration given to the effects of other natural phenomena
,

^j having similar ef*ects on ;mergency planning. PG&E is concerned that
.

c '1 the explicit consideration of the effects of earthquakes on emergency,

.

planning will disto t or preferentially align emergency plans to concen-'
-

trate on earthquake related emergencies. Therefore, PGAE believes
that it would be redundant and contrary to established planning guidance-

- i to require an emergency plan to include consideration of specific accident* '

sequences such as those associated with earthquakes.'"

The essential argument of the NRC staff is that there is an acceptabl,
low risk to public health and safety associated with not requiring-

emergency plans to explicitly consider the complicating effects of
7

- .j carthquakes. This staff position is based on its belief that contemporane-
ous occurrence of an earthquake and a radiologic release has too low a

$ ,)' probability to warrant mandatory consideration.8
Joint Intervenors take the contrary view that the NRC's regulations' '

and implementing guidance require some consideration of the complicat-
ing effects of earthquakes on emergency response for the same reasons

,
'

;

,' ] that the NRC staff has considered the effects of other natural phenome-
i

. -| na on emergency plans.

.' i

',.]
' *

| >E B. Analysis

The Commission agrees with the NRC staffs analysis in this case.
i z.

The focus of the emergency planning controversy among the parties is
on the possible need to consider the contemporaneous occurrence of an

;
'

| earthquake and radiologic release from the plant. For earthquakes up to
j

and including the Safe Shutdown Earthquake (SSE), the seismic design
|
; -

of the plant was reviewed to render extremely small the probability that

c
- such an earthauske would result in a radiologic release.2 While a radio-

T i logic release might result from an earthquake greater than the SSE, the

I
, f probability of occurrence of such an earthquake is extremely low.8 In

e}a
,.

.

i ,W-
I The details of the sieff's position were desented in its memorandum to the Commmeson of January

! A
13.1984 which was incorporated in CLI-84-4. sapre.' '*?, -

2 ndeed. Diablo Canyon has been subsected to special unprecedemed reviews of this issue.I.' , ~. .f
3 Joint Intervenors have recently moved the Appeal acord to reopen the record on the seismee denen-

'

bases for Diotto Canyon to consider new seismic informenon. PO&E has opposed that request. soths.' (Comonendl
,_|'

;,

0.

|
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addition, as the NRC stalT noted in its January 13, 1984 memorandum~ '

,
- to the Commission on the generic subject of earthquakes and emergency

. . planning, for those risk dominant earthquakes which cause very severe
,

, .4 damage to both the plant and tite offsite area, emergency response
-

M would have marginal benefit because of its impairment by offsite dam-.

.''[,.. j age. Thus, the Commission agrees with the NRC stafi's conclusion that.
,

'

. f (d
the expenditure of additional resources to cope with 3eismically causedt, ,

a.i f'- - j| offsite damage under those circumstances is of doubtful value consider-
.j f ' . , X 7:j ing the modest benefit in overall risk reduction which could be obtained.
;-

'

.
- '

>y There remains only the possibility of a contemporaneous occurrence,

'M of both a radiologic release from the plant causeo by an event other than. ,

.E' [[ *6 ; '. ' ,i l an earthquake, and an earthquake that would complicate emergencyT
.

* 'l j response. NUREG 0654 does call for some tonsideration of site specific-

' " ^

.' l adverse or emergency conditions on emergency response, in prior cases,
'

such frequently occurring natural phenomena as snow, heavy rain, and'I fog have been considered. With one exception, the focus has always
been on frequently occurring natural phenomena.* The Commission,

1 believes, based on the information provided by the parties, that earth-
-

/ quakes of sufficient size to disrupt emergency response at Diablo-

' ~ sL :, Canyon would be so infrequent that their specific consideration is not
' ;* warranted.

.[, w The Coramission's view that it need not give specific consideration to-

''E ! ' t - ,J., the complicrting effects of earthquakes on emergency planning in this.,

' . . '+ 4 case is bolsterd by the following consideration. Specific consideration
'

.

.E C has been given in this case to the elTects of other relatively frequent.;

g - fi ' j natural phenomena. The evidence includes the capability of the.' Sw .i emergency plan to respond to disruptions in communication networks
'

'

s*
and evacuation routes as a result of fog, severe' storms and heavy rain.> '

, .

V' c,t in the extreme, these phenomena are capable of resulting in area wide
- Y! disruptions similar to some of the disruptions which 'may result from an
' ''

l earthquake. Testimony in the Diablo Canyon record indicates that ad-
'

n
4 ', ,! vers: weather conditions such as the effect of heavy fog could increase
,3- evacuation time to approximately 10 hours. Thus, while no explicit con--

,,

DC , ' t' ! sideration has been given to disruptions caused by earthquakes, the
Q.,y , , ,

;
' * '

*
7;. -,s |,e,.

,h r. ~ t,I 6 ,s parties rely on condicans espert opinions. The Commission has conndered in CLI-8413. 20 NRC 2M,

' .71'd r,'[E '*h si r,: $ (1984), whether this new inrormenon warrants a stay and for the reasons stated there. has concluded> ,

d'
, ( % ~* % ;./. that the new inrormenon does not require a revision or the seimnic Jemen bases or Diablo Canyon at this. ~.

'

tame. The Commimeon beheves that the license condshon requirins PGaE to complete a seimnic evalua.*.5'' $$ t;. 4., hon or the site by 1998, as new scienunc data become avadable. is the appropriate method for consider.
,

,,

y, .,,. '..| ins such new informauon.
't i; '-

| 4 The one enception is Trojen. ror whoch consideration has been given to the effects or volcanes eruptaon,

2s' a .
*

V. ..e due to the enrectshon thes another espionson is imminent at Mt. st. llelens.t*
-

>

:n -
.** ' -

.
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emergency plans do have considerable llexibility to handle the disrup-
tions caused by various natural phenomena which occur with far greater
frequency than do damaging earthquakes, and this implicitly includes
some flexibility to handle disruptions by earthquakes as well.

II.

The Commission's second question was whether, even though the
regulations do not require it, there are special circumstances for the pur-

i
poses of 10 C.F.R. { 2.758 that would permit consideration of the effects
of earthquakes on emergency planning for Diablo Canyon.i

i

A. Parties' Views

Joint Intervenors argue that this case does present special circum-
stances. They rely on the proximity of the plant to the Hosgri Fault, the
seismic redesign of the plant to accommodate earthquake induced

,

ground motion which may result from an SSE on that fault, and the con-
- clusion by the Advisory Committee on Reactor Safeguards (ACRS) that .

the plant is designed to less conservative criteria than would have been;
applied to a new plant at that site.

The NRC staff and PG&E respond that Diablo Canyon has been rede-
signed to take into account its proximity to the Hosgri Fault, and, thus,
is no different from any reactor which has been designed to accommo-
date its seismic environment.

B. Analysis
9

The Commission notes that the important safety issue for any plant
located in a region potentially affected by seismic activity is not the loca-

'

I - tion of the facility per se but the probable consequences of such location
for the plant in question. The Commission will not license a plant unless
it can make the statutorily required finding that operation of the plant

|
will not result in undue risk to public health and safety. Necessarily, this
includes a determination that the seismic design is adequate. Such a find.
ing is not undermined by the circumstances that more conservative crite-E

ria might have been applied to a new plant. The issue is whether opera-
tion of the plant as designed will result in undue risk to public health

i and safety. The Commission's seismic design criteria have been fully ad-
| dressed for Diablo Canyon and the Commission has determined that the'

seismic design of the plant presents no undue risk. ALAB444,13 NRC
903 (1981).
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j

What remains is the argument that the likelihood of the simultaneous
; occurrence of an earthquake and a radiologic release from other causes

is especially high for this site. The Commission must disagree. The
resources, time, and attention devoted to seismic design in this case3

[ have been unprecedented, and the information before us does not sup-
port the conclusion that the chance of such a simultaneous occurrence is
substantially greater than for numerous other nuclear plant sites.

; In particular, the Commission takes note of its Appeal Board decision,
ALAB-644, supra, which concluded that the record does not bear out
the claim that the Diablo Canyon site is one of "high seismicity," i.e.,
an area having a high frequency of seismic events. This conclusion was
based on record evidence by Drs. Anderson and Trifunac who plotted
for the years 1950 through 1974 the known epicenters in the central

2

| California coastal region, centered around Diablo Canyon, between 33'
"

and 37' north latitude and 119' to 123* west longitude. That plot, and
the calculated low-recurrence rate of an earthquake of the magnitude as-
signed the operating basis earthquake (OBE), indicate that the region is
at most one of moderate seismicity. Earthquakes of greater magnitude
than the SSE would occur with much lower frequency than the OBE.
Thus, there has been no slowing by Joint Intervenors of special circum-

) stances warranting waiver cf the regulations to allow specific considera-
| tion of the effects of earthquakes on emargency planning at Diablo

Canyon.

III.-

;. The Commission finds that the information and argument presented
j . by the parties in response to the questions posed in CLI 84-4, supra,
; lead to the conclusion that there is no present need to reconsider the

San Onofre decision.8
: Nevertheless, we believe that further generic rulemaking exploring
j the eff' cts of earthquakes on emergency planning could be useful. Ino
| particular, the Commission believes that it will be useful to address

whether the potential for seismic impacts on emergency planning is a sig-
j nificant enough concern for large portions of the natioin to warrant the

amendment of the regulations to specifically consider those impacts.
The chief focus of the rulemaking proceeding will be to obtain additional

] information to determine whether, in spite of current indications to the

IIn view er the answere to the Orts two gesessions. the third questeen regarding the spec Oct or any rut.
; ther conenderetsen Or the e#0Cl2 Of certhquehee en emergency planning need not be addressed.
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contrary, cost-effective reductions in overall risk may be obtained by the
explicit consideration of severe earthquakes in emergency response plan-
ning. In addition, rulemaking would allow a greater spectrum of public
participation in the resolution of this matter on a general, as opposed to
plant-specific, basis.- - -

.
We previously indicated in San Onofre that this matter would be con-' ' ~

'~f ' f
~ sidered on a generic basis. Some time ago the NRC staff advised us that,*

.-f in its view, generic consideration was not necessary. However, we were'

'W.
.jn*, diverted from this issue by the press of other important Commission

..

./ business, and we took no action in response to that advice. In retro-.

''
.-

spect, since we disagree with the NRC staff's view, we should havea; '| -

2

~

i acted sooner and initiated rule.naking. The need to address this issue in
this case has again focused our attention on this matter. By this order we

.
,

^ " -
.

are indicating our desire to initiate rulemaking shortly, and directing the
'

4

' ' . .~ [
-

NRC staff to give priority attention to the matter.
Commissioner Zech participated only in the portion of the order

which concerns the initiation of a rulemaking proceeding.
'

The additional views of Chairman Palladino and Commissioner. -
, Bernthat and the dissenting views of Commissioner Asselstine are

attached..

i | It is so ORDERED."
.

I

' - - '.s
" For the Commission

, ,
.

-
.

-

,
,

t

SAMUEL L CHILK' -

,9' Secretary of the Commission
, -

'

3
-.

Dated at Washington, D.C.,' ' '

F this 10th day August 1984.
. _,

'
,

ADDITIONAL VIEWS OF CHAIRMAN PALLADINO' '
'

,,

, p.- '3,
'

I agree with the Commission's opinion. I believe that the Commission
,

t- . ,,s;
'

' ' y
has adopted a reasonable approach to the question of earthquakes and,

'

. , ?.||j'f' .. ;. <

|
emergency planning, one which will produce an informed Commission

.

^
;

''

f ' l .v. ; consideration of the policy issue, will not prejudice procedural rights,
- |j];n(y7 9'pJf and will not pose undue risk for the health and safety of the public in

j
:

Q ?? ' f,$ the vicinity of Diablo Canyon, as well ai other potentially affected plants.

i ' ., ,|,
*
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.
- Although the question before the Commission in this case might be

'

..i characterized as a question ofinterpretation of NRC emergency planning
'j regulations, I view the issue as a policy question that has generic-
.

A, , ' s j,j dimensions. NRC regulations simply do not address earthquakes and,

.,.j emergency planning. Further, at least two other plants in California (San
' ' - Q Onofre and Rancho Seco) could be affected by the answer to the out-

'

.. (. g, y come of our consideration and other plants outside of California might.

y 5; a be affected.m
,, ; ', ' L i NRC can address a policy question by either adjudication or,

,f 21 rulemaking. In this instance, rolemaking offers the opportunity forI~

broader and deeper public input. I believe that the Commission could
7 benefit from public comment on issues such as the following: what is

-

. 'j the range of probabilities of a coincidental earthquake and radiological
Q emergency and how does this range compare with that for other natunt
1 phenomena that could affect emergency response? To what extent dots

emer5ency planning under current NRC regulations provide a sufficient
planning base to handle the complicating effects of earthquakes? What

- benefits of signiGcance for emergency preparedness would be expected' '"

to result from the consideration of the complicating effects of earth-
e''' quakes? Further, if the outcome of the rulemaking is that more should *

'

2m ' M be done, then the new requirements can be applied to Diablo Canyon.
T it appears to me that the essential arguments in the dissenting opinion,

N: are pertinent to the policy question we will address by rulemaking, and
ic have application to all California plants (and possibly to plants4

-
4

, elsewhere) and not just Diablo Canyon. The assertions (and counteras-
1 - - sertions) of facts and their significance for the policy question can also

'

be examined in the rulemaking and, thus, need not be accepted or.
,'

'

4
, argued solely on the basis of the assertions alone. All Commissioners.

,,t
,

'
, have approved this rulemaking and I, for one, have not "already decided

'

the issue."
'. Rulemaking does not assure Joint Intervenors in this case an oppor-

q tunity for a formal a4udicatory hearing, but it does provide them an ade-
j quate opportunity to be heard. Further, the Joint Intervenors had no

assurance of a formal hearing in the Diablo Canyon operating licensea
.

9 proceeding. Their hearing rights depended upon their raising an issue
. I

'
'

that was cognizable in an NRC hearing. The Commission ruled in San
3, Onofre (CLI 8133,14 NRC 1091 (1981)) that the matter of complicat-
n ; , 7,. . ing effects of earthquakes on emergency planning could not be raised in,

s:* >2 individual cases, and it reaffirmed the San Onofre ruling in this case
, s 'd.y / after providing all parties, including the Joint Intervenors, with an op-
pp.' portunity to submit written briefs.

,,

.; < . .g
,

A e .j
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While the delay on the Commission's part in addressing the generic
policy question is regrettable, it would be speculative to conclude that
the delay prejudiced the rights of the Joint Intervenors in the Diablo
Canyon proceeding. The outcome of a more timely generic proceeding
might aave been a final rule that the complicating effects of earthquakes'

need not be considered.- '

Operation of the Diablo Canyon plant during the interim while the

- 1| Commission conducts rulemaking does not, in my judgment, pose a sis-
nificant risk to the public. The probability of an earthquake that would

,

impede emergency response action is exceedingly small for that period
- ,

i of time.
- r . |

-

, ,

COMMISSIONER BERNTHAL'S ADDITIONAL VIEWS
(Revised August 13, 1934)

.

'[ The Commission has been remiss in not dealing with this issue earli--

er, as it had indicated 3 yeers ago it would. Be that as it may, the ques-*

tion today is how best to proceed, in a manner that assures adequate pro-
,

;. .
tection of public health and safety, and is equitable and fair to the parties';
concerned.-

My support of the Commission's order rests on a massive record com-*
..

piled by the Licensing and Appeal Boards. That record includes the
technical judgment of the best seismologists in this country. Their juds-

~

q

,' '
.t ment is that the seismic design basis of this facility is adequate to prevent

a radiological release from the most severe earthquake that could res-
,,

.

sonably be postulated in the vicinity of Diablo Canyon. The complex' *

basis for this conclusion is entirely consistent with the simple, factual,
200-year recorded history of seismic activity in the vicinity of the plant.

As for the probability of a random simultaneous occurrence of(1) an,

-

4
earthquake which could disrupt emergency planning, and (2) an accident;

j severe enough to result in a radiological release from other causes, the
,,

'

comments of the parties in response to CLt.84-4 provided no basis forJ i

|
the notion that such an eventuality ought to be taken into account in. , ' "

1 emergency planning either generically or for Diablo Canyon specifically.- s

My judgment in this regard is supported by the 200 year record of seis-
.

H: 'J .

mic events in the Diablo Canyon area which indicates that there have'

S been only two events in all of that time which had the potential for any,
O ,9
- ' - -

il let alone major, disruption of emergency response activities.''

: ,
.

4

]< .

I * Earthquake History or the United states." Publation 41 1,1962 Reprint with supplentest.-.
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7 ~[ Common perceptions and " gut" feelings might seem to argue that, be-
'

cause a plant is located in California, it must be unique. But the numbers. - . .

j.f.3+' for actual Ca.ifornia sites, and for the seismic design bases required of
^V '' 'O all plants to deal with their particular seismic environments, require us-

4

'@ d -d to move beyond subjectivity and to consider the facts. The Appeal
M [.~
w/.J

-( , .. .+. { Board's conclusion, based on a careful examination of the record, that~

) this particular EPZ arca is of " low-to-moderate seismicity," was not
' '

'r.M ' d W l ~S _f casually derived, and is consistent with the history of recorded seismic
# fQ: W '| activity in this limited geographical area.

'

R[; .Ai . '} lt clearly makes sense to consider, in emergency response planning,-

% .y A hurricane type events and fog conditions in California or blizzards in the
,f ',V j N j northern half of the United States, since these events occur on at least

:- C' " ' y vi s . >. / an annual basis and have widespread and certain efTects on road systems
2d and other facilities which must be utilized should an emergency occur at

~#7 - .

? } a nuclear facility. But the actual record of seismic activity in the vicinity-
.

.. ,
' - Q of Diablo Canyon, at least, convinces me that earthquakes need not be. , . ,

' c8 ..; similarly treated in this case. Nor do I find, from all of the information-

; '' '. ..' .J before me at the present time, any basis to reconsider the San Onofre
1,;. E s

4i decision.g ..

' ;I '' ' ~ 1 .' The hazards of earthquakes, tornados, hurricanes, and fogs rarely
C' ? choose to conform themselves to State boundaries. California has no

'

<i

.f , . L , , e - monopoly on seismic activity. Three of the four most severe earthquakes,

i ag %g ever recorded in the continental United States occurred in the eastern'

half of the country. Further, there may be reasoned arguments whiche' < >

W are possible, but which have not been made by the parties to the Diablo,

y, o [ c , j M~ Canyon proceeding, to support the specific consideration of seismic ef-,,,

?4 +y fects on emergency planning in the areas surrounding nuclear facilities.
'A, - | 'q Therefore,'out of an abundance of caution, I have agreed that the Com-

~ ,% : mission snould get on with the generic proceeding it committed to initi-g. .r ._

J'd ' , ' ate in the San Onofre decision so that this issue may finally be laid to'

h|i ' , '. f* rest.
,

p. y . ; , t , + .m : .
,

Q;;, i
|Aw, '

, .

s g c,: 'i j DISSENTING VIEWS OF COMMISSIONER ASSELSTINE

e p..y; j& ;|.' ,{ S.y.,,,
~

'O. .
.. VU The Commission's performance in its handling of this issue - the

%,5;ld.96@f Ash [ 'r ,M
complicating effects of earthquakes on emergency planning - is most.

disappointing. In its apparent determination to avoid adjudicating an

g{..,p.q.d* %f 7 issue that the agency itself has acknowledged to be material to emergen-
. e. /f ' 'W ' , cy planning, the Commission has repeatedly changed ils mind about
$ ' p?b|| ? - -g how to treat this issue only to end up tight back where it started 3 years.
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'

ago - promising a generic rulemaking. In the meantime, the Commis-
sion's only accomplishment has been to deny parties the right to adjudi-
cate the issue and to delay any action on this issue until the only two

'

plants, Diablo Canyon and San Onofre, for which this issue probably has
.

any real significance have been licensed.;
I cannot agree with the Commission's decision or its reasons for reach-'

>

' d. ing that decision. The Commission's decision ignores fundamental-

principles of emergency planning, offends common sense, and abuses
M'# the legal process. I would recognize the obvious - that earthquakes

' ' ought to be considered for plants located in areas of high seismicity such
'

' as California, and let the parties adjudicate the specifics in individual-g
- N cases. I would provide the parties to the Diablo Canyon proceeding an

,

opportunity for a hearing and let them litigate whether the Diablo'

" . ,

Canyon emergency plan is flexible enough to deal with the complicating
effects of earthquakes on emergency planning.

'
.

History'

,

,

|
The history of the Commission's handling of this issue shows exactly-.

why the Commission's decision today is so disturbing. Rather than,
.,,

._ ,

I~ simply allowing the issue to be considered by a licensing boatd, a step'

'
E that probably would have added about a week of hearing time to the San
,

Onofre and Diablo Canyon proceedings, the Commission has inmad foi-
,

'

c
lowed a tortuous path from adjudication to generic rulemaking to case-"

- -

: by-case consideration, to generic adjudication, only to end up right back'

'

. ~.)
at generic rulemaking.

.

In early 1981 the staff took the position in the San Onofre proceedingI 4

O | that consideration of the complicating effects of earthquakes up to the
.

.

Safe Shutdown Earthquake (SSE) was appropriate. The staff disagreed,
,

'

;~~
hawever, when the Licensing Board tried to raise sua sponte the issue of

.
-

the effects of earthquakes exceeding the SSE. The Commission on its
own motion ordered the Licensing Board not to consider "the impacts

,

'

j on emergency planning of earthquakes which cause or occur during an^" ,*
>

accidental radiological release." Southern California Edison Co. (Sanu 'f .

'u 't Onofre Nuclear Generating Station, Units 2 and 3), CLI 8133,14 NRC"
- '

1091,1091 (1982). The Commission determined that its regulations did
'"

'

, .

not require such consideration and concluded that whether the regula.4";.,
tions should require such consideration was a generic issue to be decided *, ''

.
<

l by rulemaking. Id. at 1091 92.
N' , . 4 '7

Based on the San Onofre decision, the Licensing Board in the Diablo''
*

Canyon operating license proceeding refused to allon any consideration
of the effects of earthquakes on emergency planning at the Diablo,

~.
11 '.
' , , -

. ''
,

g .
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Canyon site. There was, therefore, no opportunity to litigate any issues
h,

"

connected with the complicating efTects of earthquakes on emergency
'

'

,

planning.v' Ja . * *

. ' . 1 After the Diablo Canyon Board's decision, the stafIon June 22,1982,*
2
, s .W : Off f . issued a memorandum which stated that it was the staffs technicaljudg-
,;k ;< N .] ment that a generic rulemaking was not necessary because of the very

'

%. N 6 _ 4; low likelihood of earthquakes in most parts of the country. However,
,

f, ; . /~ 't 1 the staff took the view that for California and other areas of high seismic-

$;4 D risk in the Western United States explicit, site-specific consideration of.
Q 7, ' . - ; ' i ' .3i the effects of earthquakes en emergency planning is necessary. As the>

d t :g4;. %.gf -J staffexplained:
+ N. r.

' ),Q.5f b.* s '>["D.Q#,#
.

$,( 4 It is the judgment of the staff that for most sites earthquakes need not be explicitly
- J'.*s considered for emergency planning purposes because of the very low hkelihood that

"M- "

g an earthquake severe enough to disturb onsite or offsite planned responses will

5 : ' ,. . . / ,, " ''L- 3 occur concurrently with or cause a reactor accident. Planning for earthquakes which

:Q . j might have implications for response actions or initiate occurrences of the " Unusual.
g,

c'". P u
'

Event" or " Alert" classes in areas where the seismic risk of earthquakes to offsite

,: D 4''',' ' . ' ** structures is relatively high may be appropriate (e.g., for California sites and other

_$ ; areas of relatively high seismic hazard in the western U.S.).'

,

o ;,.-
,,}

,

. ,

. %_ <a, , .. Memorandum to the Commissioners from William Dircks, Executive

.g3q.f[Q ~.f Director for Operations, dated June 22,1982, entitled " Emergency Plan-
j( \ f. , ning and Natural Hazards," at 1. The staff went on to say that it requests

.

;. applicants for licenses for California facilities and the Federal EmergencyA ^ <

% '] Management Agency (FEMA) to consider earthquake effects in their' ,7w-, t'

Jy j W emergency planning and review. Memorandum of June 22,1982, Enclo-.

7.g/; N / ,q-- sure at 3-4. In fact, at both San Onofre and Diablo Canyon the staff re-

g " , ' p" ,.h,N,e
& quired the license applicants to specifically consider this issue.

The Commission realized : hat this position by the staff seemed to con-, '

e i. 7* <C q tradict the Commission's San Onofre decision and thus cast doubt on.

W the validity of the Licensing Board's ruling in the Diablo Canyon case.' ' '

*L -

w.1 *v' ' eJ The Commission asked the staff to elaborate and in a further memoran-

'

. /ji - dum, the stalT repeated its conclusion that " planning for earthquakes
" ~ , ?,Z which might have emergency preparedness implications may be warrant-'

s,4, , j
j, ''' ' 2 {-

ed in areas where the seismic risk to offsite structures is relatively high -

(e.g., California sites . . .)." Memorandum to Chairman Palladino fromp.,
y n', William Dircks, Executive Director for Operations, dated January 13,
y ^ * ,% 1984, entitled " Emergency Planning and Seismic Hazards," at 2 n.2.

L,'(." ' W M h '.
The staff also stated that it thought current emergency planning review

3M @ criteria were adequate for this. Id.
: x ' t < M@N

j,

. Given this position by the staff, the Commission decided to ask the
'~

/ . T . ,:, >s' . parties to the Diablo Canyon proceeding whether and uader what cir-
-
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cumstances the effects of earthqual:es on emergency planning should be
considered for the Diablo Canyon plant. Pacipe Gas and Electric Co.
(Diablo Canyon Nuclear Power Plant, Units 1 and 2), CLI-84-4,19

- NRC 937 (1984). The Commission, referring to the stafrs January 1984 -
memorandum, noted that the staff appeared "to believe that some- . ,

- 3- - M specific consideration of the effects of seismic events on emergency plan-
ning may be warranted for plants located in areas of relatively high- c

.
,

.,,,..' _ [ .,; seismicity." CLI-84-4, supra,19 NRC at 938.
. > , ' In its response to the Commission's order, the staff attempted to

,

; y reverse course. Staff counsel explained that while staff stated in its Janu-
ary 13,1984 memorandum that " seismic events are considered and eval-L- '

,

g - ' '| uated to a limited extent as part of our current emergency planning
reviews, those staff reviews are informal and do not reflect a requiredNN i

licensing element which must be satisfied in order to warrant issuance of
1- a license."8 "NRC Stafrs Memorandum Regarding Consideration of Ef-

1,

S - fects of Earthquakes on Emergency Planning (CLI-84-4)," dated May 3,
- 1984, at 3 n.2.

W,n j .

i;_
. .i,"

. y :,ff , , . _ Commission Decision
e. . . . ,

-

g .._ , in its decision today, the Commission has concluded that there is no-] g
mh4,. reason to depart from its decision in San Onofre that the NRC's regula-

( [ . ' 6; . . tions "do not require consideration of the impacts on emergency plan- 4*
'

] nQ P * ning of earthquakes which cause or occur during an accidental release,"

/ ' ']; ]
for Diablo Canyon and that the determination of whether to amend the'

regulations to include the consideration of earthquakes should be ad..-4., , . c;
'>

M.N , i .. , * ;,
dressed as a generic matter. See p. 250, supra. There are several prob- '-

' - lems with the Commission's decision and its underlying rationale.MF , .
Miyj if i The cornerstone of the Commission's decision is the Commission's
M .j, , s; D;. N , ' conclusion that the probability of an earthquake disrupting an emergency

4 KG response is so low that it need not be considered in emergency planning.'~

? The basis for the Commission's conclusion is its determination that for

- I {M v _ r
'.j h ' ,,3: 1. various reasons there is unlikely to be a radiological release and an earth-'

W' quake at the same time. The Commission's arguments on this score, y 2. - - ,.

ignore one of the fundamental precepts of emergency planning: we:,: ~. ,e ; . _, . j
.

- plan for low probability occurrences because no matter how safe we try
', to make nucle.tr t.ower plants there is always a possibility that some'

Y. > .' , ; , . y
,

.
, n,,3f* i"

}'9fh %"*q -
'

7, .y: ,,j1*

y' ; d '' '* i The Raw in the staH*s argument is obvious. Having acknowledged that it is concerned enough aboutI 2 . #, I
the issue to require licensees to consider it. the stair cannot now argue that "inrormal* review by the'*' "

' h* stafris a seusractory subsntute ror rormal review in individual licensing proceedings. Ir the issue is mate-.' '

rial to the Commission's licensing decision, as the staffs own statements and actions concede. then the
,

| , . f' agency must admit that sausractory resolution or the issue is a required bcensmg element.
*

s
*

-
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event will occur which will require use of one or more aspects of,

.7'
, .$

_
emergency planning. The probability arguments used by the Commission
are really arguments that we do not need any emergency planning,

e f'qh " M rather than that we need not consider earthquakes in emergency plan-
5+ f . ning. The Commission simply asserts that there is a low likelihood of a
ff i; " , , aj release and an earthquake at the same time and assumes that that ends
* ; ^; the inquiry.

,J. - 'P ' ,1 Unfortunately, the Commission ignores the fact that safety calcula-;e f tions are subject to some uncertainties. The philosophy behind emergen-e a
.

,( j cy planning is to recognize this uncertainty and to provide defense in
'

~" i
'

depth in protecting the public. Indeed, the Commission's emergency. , p. .a'

'1 ,' y planning regulations are founded on the judgment that adequate,

,} emergency planning is an essential element in protecting the publics ^' *
,

l' n health and safety independent of the Commission's other regulations
f, -j and safety reviews focusing on the design of the plant itself. Obviously,,

. we do not plan for every conceivable but highly unlikely event. We
.i 2 - should not, for example, waste resources planning for the effects of hur-

*

'

b,_ - ; ricanes on emergency responses in Kansas or for snow in Southern
,

G( 7 -. 'a which present the more likely risks for a particular area. Thus, we con-
~

California. Instead, we plan to take into account the natural phenomena
'

J | sider hurricanes for plants in Florida, tornados for plants in the-
,

,

M a. ; Midwest, and volcanic eruptions in the Pacific Northwest. By the same
% hn token, we should consider the complicating effects of earthquakes for

''

"Q_'' . 7 plants in high-seismic-risk areas such as California.,

VN
.

. 1g The Commission tells us, however, that the probability of an earth-
M- .

h Zone (EPZ) is too low even to be considered. To apply this argument to
quake disrupting an emergency response in an Emergency Planning,.

,

Q 'j; ,
,

% .. California, where almost 90% of the seismic activity in the United States

h, ' s ;U:" ! . ~ : occurs and where earthquakes which damage, obstruct or disrupt roads,
M- . 71;#% ,. buildings, bridges and communications networks occur with some

. . i
.

m(
'

regularity, simply ignores common sense. In support of this assertion,
^ '

g the Commission contends that the Diablo Canyon site is located in an.. 3,

y; f ' " _
-

area oflow-to moderate seismicity. This argument is based upon an anal-a ;

.%.. . - - N ysis in the record of the recurrence rate for earthquakes in the central
,

oi, ;/S ~ d California coastal region for the years 1950 through 1974. What the.

%g w, J cr ;;j
<-p. 13 ., 9 Commission does not mention, however, is that the only plant in the -

'

.g country with a comparable SSE and OBE (Operating Basis Earthquake)
:h MME - the key bases for the seismic design of the plant - is San Onofre

My@?%gQ (0.67 and 0.34g, respectively). In fact, the SSEs and OBEs for plants in
,$.* qi Ag ;other parts of the country are significantly lower (for other plants the,

' '% cif.f,q SSE is typically 0.25g or less and the typical OBE is 0.ll 0.12g, with the
<Ve 4

T , &n,3, highest being 0.13g) than those for Diablo Canyon (SSE of 0.75g and I

,e_ .
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OBE of 0.20g). Clearly, by requiring the plant to be designed to with-
stand an earthquake with ground motions almost twice those of other
plants in the country, the Commission explicitly made the technical
judgment that the earthquake risk for the Diablo Canyon area is not

,

comparable to other areas of the country, and is, in fact, much higher.2
.

Further, the Commission's argument must be considered in light of# 1
i the other natural phenomena the Commission includes in its considera-.c

tion of emergency planning. If the probability of an earthquake disrupt-'
-

|
~j ing an emergency response in an EPZ in California is too unlikely to be- "

considered, that probability must by definition be much lower than the~

-i
,

" probability of disruption caused by the other natural phenomena which
i. the Commission does consider. It must, for example, be less likely than
<1 .

the probability that a tornado will disrupt an emergency response in an .
].<,

Aiq EPZ in the Midwest or that a hurricane will disrupt an emergency re-'

, ,

+ sponse in a California EPZ.+

- 'l The probability that a tornado will travel through a particular 10 mile
. - area and thereby initiate or disrupt response to an emergency at a nuclear

7 .

plant must be quite low; yet, the Commission requires consideration of'

that issue for certain plants. Similarly, the probability of a hurricane',' c..
" ' striking the San Luis Obispo coastal area and initiating or disrupting an'

emergency response must also be quite low; yet, the Commission con-''4- c
sidered that very issue in the Diablo Canyon case. I see no factual basisOW.

. -d] v ' ' T for the Commission's assertion that earthquakes in California are so'

)g much more unlikely than either of these events that earthquakes need' '

,
' y not be considered..

The Commission's order also misses another very important point~
' '

.

Emergency planning is not relevant only to accidents resulting in the off-J. X 1, 3y,
'

' ( site release of radiation. Emergency planning is also relevant for re-,x

3 sponses to emergencies which do not result in a radiological release,yy
-

'' including emergencies initiated or complicated by earthquakes below the
,

c- -

SSE. For example, whether or not an earthquake results in the offsite
,

'j*
y 1. ,

-

hs

,i = . '3 2 Publicly available information compiled by the U.s. Geological survey (UsOs) would seem to indicase#

3 that earthquakes of sufficient magmtude to cause possible damage, obstruction or disrupuon to roads,,^,;-'''. ' ''

- buildings, bridges and commumcation networks occur throughout many parts of Cahforme, including't'
'*

the san t.uis obispo area. with some regularity. " Earthquake History of the United states," Publication
. - ') , ,, ,.' '1

'l 411.1982 Reprint with supplement. According to this mformation. four earthquakes have occurred in
. .,

'
'

i + *

?4 the immediate san Luis obispo area since 1830, and at least one of these earthquakes has been or,

(I "' N i - t.*

si~.C, ".di h' i. ,'| maan tude 7 8 on the Modified Mercatti scale.14 at 138,140,141,156,162,164. In addition, two other
s

%;3tDc % "' Y * earthquakes, of magnitudes 6.5 and 7.5, have occurred within 50 miles of the Diablo Canyon mas since

,

M;.$, 'U. w ,
'D 1922. " Earthquake Epicenter Wp of Cahforms.1900 through 1974," state of Califorms, the Resourceeef

' '. Agency. Department of Conservation 1978. This publicly avadable information, although not in the

l
" a, ' d i.} S '- record of the Dess Casyos proceeding, would also appear to contradict the Con * mission's assertione.

.-
' ' ' C

regarding the frequency of occurrence of earthquakes in the vicmity of the Diablo Canyon sie which are'T '% '~
O

sufficiently severe to cause damage to structures and disrupt commumcatsons. Much or this same infor-
-

* 'id,. "t.
mation is also in the Fs AR for Diablo Canyon, ehoch is a part of the record in this proceeding.*' *

~'
;

,

'
, .

Wv 263
,

. . -

g

%*3' * * - .

+ #f
-e g

.

1 4 ,
# %.

t ,

/

.



,

,

9

.

release of radioactivity, an emergency plan must take into account the
assurance of continued communication between a plant and offsite
emergency response agencies, the ability to obtain damage estimates for

'
^

the plant and the offsite transportation and communication facilities to. . .

. . provide data for decisions on appropriate responses, the availability of
' .' 1. / . W - backup facilities to ensure continued functioning of an emergency re-

]. sponse capability, and the ability to transport necessary personnel to a
;

~
plant to deal with the emergency. In its June 22,1982 memorandum to-

" -m . the Commission, the NRC staff recognized this:,
a

,

' ., hf There is no explicit guidance in (the Commission's regulations) as to the extent to
. _ . *y which adverse earthquake conditions are to be taken into account in emergency

' ," ;* planning at particular sites. . . . The occurrence of earthquakes of a nature that could)' v-4 .
'"^

j. have implications for onsite or offsite response actions or initiate occurrences of the
,' S " Unusual Event" or " Alert" class is an adverse characteristic of the type discussed4

.,
' '"

., . i above-

, '

!
*

- q Memorandum at 3-4. The staliwent on to note that it asks applicants for, .

. 2 licenses for California facilities and FEMA to consider such earthquakes
"

~ '~k (smaller than the Safe Shutdown Earthquake) in their emergency plan-
' "

j - Uj
ning for this very reason.:

' '

The Commission simply ignores the fact that the staff has been.requir.,

ing licensees for plants located in California to consider the effects of*

earthquakes on emergency planning. The staff has stated that while it
4 does not think such consideration is necessary for plants in most areas-

. } of the country, " planning for earthquakes which might have emergency, ,

' : ' ~ ' ..|i
M preparedness implications may be warranted in areas where the seismic..

3 risk to offsite structures is relatively high (e.g., California sites).")
/ Memoranda of June 22, 1982, and January 13,1984. The complicatingi ,, / .

.' ' '.|A - . effects of earthquakes on emergency planning were formally considered<
.

~ | 4 ", ' ' r <j by the staff in the San Onofre proceeding, and were informally consid-
1 'q ered by the staff for Diablo Canyon. By their own actions, the agency'ss,

N. ,..e ,j technical experts have demonstrated that they consider this issue to be4

' ' ' - d material to the Commission's licensing decisions in these two cases.( ,. J , [| Given the fact that the staliexperts on this issue have been concerned
'

, ;;. . .,

.p . sf.

#

'+d
$ ^ [a.[ '' 3 In its response to the Commission's order, stan counsel attempted to withdraw this conclumon. The

, .

8 ' ..? 7, ,'y
' . ,# fact remains, however, that sta# has indeed been considering the comphcatmg eNects or earthquakes on

A. r& *

emergency plannang at California plants, including Diablo Canyon. sta# required PGAE to prepare a,

u Q_ %.,u 'E
. . % .9 ~ .A.. report on this issue. Presumably, the sta# does not ask license apphcants to look at issues which it

n y, < 'J' f . . .' ' tD~ ?..', , ?? thinks are irrelevant. Perhaps the stars new pontion has sornethms to do with the fact that for the only.

t'af. two plants located in "high seismic areas." the staN has now completed its review or seismic e#ects on
4' % 7 ' '' I emergency pienning. Tlus appears to be the only plausible reason for such a radical change in mars

O, .? ', *) position. Further, staN emplemed that what it really wanted was to consider this issue, but onlyj+
, -

2|

'

. <
'

" informally." See 261, seqpre.
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enough to consider it, I see no basis for the Commission's argument
that in the cases of Diablo Canyon and San Onofre, seismic effects on'

c
- emergency planning are irrelevant. Since the issue is clearly material to

the agency's licensing decision in those two cases, the Commission is re-
. . ,.

~ quired by law to grant the parties an opportunity to litigate that issue.
See Union of Concerned Scientists v. NRC,135 F.2d 1437 (D.C. Cir.

,

'

-
'

1984.)
'

, . .,

Apparently recognizing the weaknesses in their low probability.' argument, my colleagues have also attempted to support their decision
N J u,

,

d
. - /

s.f | by arguing that the disruptions to emergency response caused by fog,
,

.

hurricanes and heavy weather are similar to the disruptions which mays 1
'''

s

,

result from an earthquake. Thus, the Commission argues, emergency
E T , '-]. plans implicitly have enough flexibility to deal with earthquakes as well.

*

a
' , '

t,
- * ' i' i This is an interesting argument. Unfortunately, the Commission cannot

,

l point to any evidence in the record of this proceeding to support such a- '

I factual finding. Although the Diablo Canyon record includes information" *

'

.' d on natural phenomena other than earthquakes, there was no discussion'

7. - j in that record of earthquake effects, or whether the plans for dealing'' '

with other natural phenomena are flexible enough to implicitly includea

?' the effects of earthquakes. The Commission's conclusion seems, there-'
" '

. ,

fore, to be based on the Commission's intuitive feeling that the finding" ' '
- -

2

ought to be true rather than on any kind of factual record. This is pre-5, ,

. . cisely the type of fac*ual question that should only be decided basedz.
' a j, upon a site. specific, factual record, developed and tested in a hearing

,
~

y (or at least after consideration of information in the record of a rulemak-
ing specifically addressing this issue).' ' <

,

Finally, the Commission has decided that the regulations are not suffi-*

T ciently clear on whether earthquakes must be considered in emergency -'
*

t -

planning and so intends to conduct a generic rulemaking on the issue.-X'" .-,

' . ' , . t- The Commission disagrees with the staffs view that a generic rulemak-'

-

'F ing is not necessary, although it offers no persuasive reason for rejecting>< s

'^1:. ] the staffs technicaljudgment on this question. Unfortunately, the Com-
,

/ I mission's belatedly renewed promise of a generic rulemaking appears to'

* '; [ ]q be little more than window dressing. The Commission's justification for;
nat considering seismic effects on emergency planning at Diablo Canyon'

c ,

|, ' ' ?, ? ,j c!early shows that it has already decided the' issue. If the Commission

bi will not require the consideration of earthquakes for plants located in an- 6,

M area of the country where 90% of the seismic activity occurs,it is unlike-'

4
ly to conclude that they must be considered for plants elsewhere. Since(,g / Af %)pN rM, the Commission appears to have already decided this fundamental issue,

. ,% it is unclear what it hopes to accomplish with such a rulemaking. I have
[~ 7, . ,

v3 agreed to the Commission's decision to conduct such a rulemaking, but
* ' '

*
n '| st

-

u
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only because some consideration of this issue is better than no consider-
ation at all.

. It is absolutely amazing, the lengths to which the Commission will go
to avoid finding that a party is entitled to a hearing on an issue, in this'

'
;i case, the Commission has constructed an elaborate, but flawed,

rationale in an attempt to explain why earthquakes need not be consid-. .,
'

/.,, 'j ered in emergency planning for Diablo Canyon. The Commission has'

~

then proceeded, as a factual matter, to consider the effects of earth-:.. -.

["1,' ~

j quakes on emergency planning. As a last resort, the Commission has
'

'

1j again promised to conduct a generic rulemaking on this issue, a promise*

,

* that it made 3 years ago but did not keep. The unfortunate consequencet.. 4

D| . "!. U] . have been licensed.
~ ' '

of this delay has been to put the issue off until the two California plants-

-
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

. .- ,

* COMMISSIONERS:
-

,

+

(.
I Nunzio J. Palladino, Chairman

,

, ,

,
i Thomas M. Roberts

'
' ! James K. Asselstine

'U Frederick M. Bernthal'

,.

Lando W. Zech, Jr.. ,, [ -
'

'*

.

,

,

i _-
In the Matter of Docket Nos. 50 275-OL

' 50-323 OL" '
,

'
^

PACIFIC GAS AND ELECTRIC-,

,
,

COMPANYv

(Diablo Canyon Nuclear Power
,

Plant, Units 1 and 2) August 10,1984
-

:

The Commission determines to make efTective, without prejudice to'
-

the pending appeals and petitions for review of the various licensing and?
'

' "

appeal board decisions in this proceeding, the Licensing Board's fourth1.
'

'~ and final Partial Initial Decision authorizing the issuance of a full power
license for the Diablo Canyon Nuclear Power Plant Unit 1, LBP 82-70,

.,

c , ' 'j ~ - 16 NRC 756 (1982), and, further, concludes that the license conditions
. , . .,

-

imposed by the Board have been fulfilled and all other matters resolved*
, . , , , ;

so that the license may be issued.~

[ .,1

,

,,

,' , v.; |,

[ ].[
' i' MEMORANDUM AND ORDER

I,

i d: . I

1/1W e,@*. . INTRODUCTION'

..a n-,, 7.,
=..

'

>! This order concludes the Nuclear Regulatory Commission's process'" .'> s 'p: ; r y'| -
for determining whether to make effective the Atomic Safety and

,
~'

-

,#
,

*

267.

.

4 .eq g-' , .
j

b

.

D

-

'

, , - , , . - - , , - . - , - , -- - - . - , , , ,, - - - - - ... ~ , - - - - . _ . .
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,
~

Licensing Board's (" Licensing Beard") fourth and final Partial Initial
> Decision (PID), LBP 82-70,16 NRC 756 (1982) authorizing the is-

~.
*

suance of a full power license for the Diablo Canyon Nuclear Power
Plant, Unit 1 ("Diablo Canyon" or " plant"), to Pacific Gas and Electric
Company ("PG&E"), subject to the satisfaction of certain license"

f
,

conditions. Formal appeals and petitions for Commission review of the.,

merits of various Licensing Board and Atomic Safety and Licensing~

'1 Appeal Board (" Appeal Board") decisions for Diablo Canyon are still
~

- , pending. This efTectiveness decision is without prejudice to those appeals"-
,

J -
'

and petitions.10 C.F.R. f 2.764.,
.

'
In addition to reviewing the Licensing Board's decision and determin-,

,

ing the status of the license conditions imposed in it, the Commission,

- ~'
has considered several other issues, some of which arose as a result of

-) the unique circumstances associated with this plant. The other matters
~

~

^
,-

.'
considered by the Commission are: licensing issues which were not

'

placed in controversy in the formal licensing hearings, including review~
~

of the concerns of Mr. Isa Yin regarding small bore piping and pipe sup-- 4

.- j ports (Mr. Yin is an NRC inspector who was assigned to review some of
: .] the allegations regarding Diablo Canyon); issues related to the Independ-

t ent Design Verification Program (IDVP) and determined by the NRC,

>l staff to require resolution prior to full power operation; NRC staff evalu.?, . . , *

,f ation of training and qualification of operators and shift supervisors;
~

. g.
'

.4 pending petitions for enforcement action pursuant to 10 C.F.R. l 2.206;>

J '

allegations determined to require resolution prior to full power-
,

operation; investigations by the Ollice of Investigations (01) and the,

. '! Office of Inspector and Auditor (OIA); recent Appeal Board decisions
; ! on motions to reopen the record, and on design quality assurance

'

,;

y - o (DQA) and construction quality assurance (CQA); consideration of the
,

,1. - ,' effects of earthquakes on emergency planning; and Joint intervenors' re.
quest for a stay of this licensing proceeding.

*

3: .

1 CONCLUSION.

$
! The Commission's decision on these issues is discussed below, in

'j sum, the Commission has determined: (1) to make effective, without
prejudice to the pending merits reviews, the Licensing Board decision-a

authorizing issuance of the full power operating license for Diablo
Canyon; (2) that the license conditions imposed by the Licensing Board

;c have been fulfilled; and (3) that all of the other matters listed above
,,

have been resolved adequately to authorize issuance of the full power-
,,

:| license for Diablo Canyon Unit 1. Ilowever, this Order shall not become4
.

effective, and no full-power tiense may issue, until 5:00 p.m., Eastern.
,

4x . . -
* .

,
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-

Daylight Time, August 17, 1984. This delay is to allow orderly process-
ing of any request for expedited judicial review.

.

DISCUSSION
, .

i~ '? 1. Licensing Board Decision'

# in LBP 82-70,16 NRC 756 (1982), the Licensing Board determined'

. that a full-power operating license for Diablo Canyon could be issued
upon the satisfaction of certain license conditions. Previous decisions by

_l the Licensing Board and Appeal Board resolved other contested matters.
3i The two remaining issues decided by the Licensing Board in LBP-82-70

. ' " il' were:
' [ { (1) the adequacy of the Diablo Canyon emergency plan; and-

,

(2) whether the plant's pressurizer heaters, block valves and pow-. ':
er-operated relief valves were required to be classified as safety-'

grade and provide adequate protection to the public health and
,

||t safety as installed.
e

- 7
|

The Licensing Board found that PG&E's emergency plan would satisfy

q Commission regulations and be adequate upon completion of the follow-

j ing license conditions by the Director of Nuclear Reactor Regulation:
,

.{
a. verification that deficiencies identified by FEMA in the San

Luis Obispo County emergency plan have been corrected;*
,

b. receipt of written acquiescence by the appropriate State jurisdic-
tions binding them to participate in the Standard Operating

4,

" '
f Procedures required to be followed by Federal Regulations;.

; .

c. receipt of FEMA findings on.the adequacy of the StateI> -

(, d Emergency Plan; and
d. verification that tone alerts or equivalent warning devices are

[ ' *' > ,C
. .-

.

; ' operational in scriools, hospitals and other institutions.
On August 2,1984, the Director informed the Commission that all'

4
.

2 - these license conditions were satisfied.'

'| As for the pressurizer heaters, power-operated relief valves and their
_.

f e' -

.i- associated block valves, the Licensing Board found that: (1) pressurizer
.

-
'

]
heaters were not required to be safety grade; (2) two of the three''

'
.

*, s

.d
. . . ,,

_ '
.. |,

M. .s'
J.,W " _ , e' ' '

I In ALAB-776,19 NRC 1373 (1984), the Appeal Board vacated the hcense condition requirms the

*
. .

Director to obtain FEM A rindings on the adequacy of the state emergency plan insofar as that hcensef' i - , it- 7 condition may have been interpreted to require completion of the formal FEM A review process under
M >

-

.o
44 C.F R. 6 350. To the extent that the Licensing Board nay have had a less formal FEMA review in

I. , (J P , J/ ,y'.j
C '4

~3' P 1, c , mind the Board's condition has been sainfied by FEM A's letter of July 11.1984 The ments review oft

ALAB-776 is pending before the Commission, and the Commission does not, at th:1 point. espress any, .,,,

-

view on the correctness of ALAB 776.-6 "-

' k (
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PORVs and associated equipment are nfety-grade; and (3) adequate pro-
tection of public health and safety is provided by this equipment as
installed. These decisions obviously support the issuar.ce of a full-power
license. The Commission finds nothing in the pending appeal which
would support a stay oflicense issuance.

'

,

: 2. Uncontested LicensingIssues
I a. Conditions on the Low-Power License,

The low-power license for Diablo Canyon contained several license
'

3 conditions required to be satisfied by PG&E prior to a full-power license'

| decision. Seven of these conditions were a direct outgrowth of concerns=

-4 raised by Mr. Yin. In response to his concerns, the NRC staff formed'. H
.

hS ^

the Diablo Canyon Peer Review Group (Peer Review Group), which>
,

|- included senior staff engineers expert in piping, piping supports, and'

quality assurance. After meeting with Mr. Yin and PG&E, and after
,

s' .i examining areas of the plant of concern to Mr. Yin, the Peer Review
'

'i Group formulated the seven license conditions.
'

'
-

. 3 The license conditions addressed the following issues:
'

$ 1. review of all computer calculations of small-bore piping2. ,

y -
supports;e

- Q, ,. ,

,

y.3 2. review of rigid supports placed in close prof'lity to each other"

. ,
.. , . to assure that load sharing results in acceptable piping and sup-. .

?. .; post stress;,

~

Ji 3. review of snubbers in close proximity to rigid supports to
,.- - ./j ensure adequate snubber function;
' ,] j 4. development of a periodic inspection program to ensure the,, y .hy

'_s maintenance of thermal gaps included in thermal analysis of' * e- c..-
i

'I,'. -

.' dl piping;-

] 5. establish procedures and schedules for the hot walkdown of~' ' '

i
_ / - ; the main steam piping system and document the results of
_,

! such walkdown;i.
. . ' .w[d 6. review, resolve and document certain piping design changes;

'

,

. _ .
. ?) and2

; ,
,

'N -- g . , .; 7. demonstrate by report to the Commission that certain technical?,g ,

! :w - ': issues in the design of supports for small-bore and large-bore- -
.

/ F ' . c; 7 g:d . piping have been addressed._

[R:ij ;c;dT 3 After a thorough review, the Peer Review Group and the Advisory
' J,.; N. xj :,z; T., c ' m Committee on Reactor Safeguards ("ACRS") found that PGAE hadigh #

fYy @ fy. y analyzed and resolved the issues in the license conditions adequately to
/4 J t c , , tz . ; - a permit full-power operation. These conclusions are set forth in staff's
,

, o,- , y
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Safety Evaluation Report Supplement ("SSER") 25. SSER 25 is d.s-4

'
-;s , ,

cussed further under { 3, below.
. At tile August 2,1984 public Commission meeting, Mr. Yin expressed[ 1-[ ,

his professional disagreement with the Peer Review Group's report onk j@'
, .i the adequacy of the resolution of certain design issues. The Commission

o

: - |q : $ .

" ff * 1 explored with Mr. Yin and other members of the NRC staff the details.u
* # ,: ' l of this differing professional judgment. Based on these discussions and
j p'e : J." J] the analyses in SSER 25, the Commission believes that the collective

~^'y. 4 > s' .. ] judgments by the Peer Review Group and ACRS are deserving of more
-5 ?I weight than the views of Mr. Yin. Accordingly, the Commission accepts'

.d the judgments of the Peer Review Group and ACRS and believes that' $. '5:/ ;;'<

: these matters have been resolved adequately for issuance of a full-power~ '

r < ."(y , il - ' license.
'

Staff concluded in SSER-23 that PG&E had satisfied its requirements- *~ d -
3;

related to fire protection. Staff also reported in SSER 24 that PG&E's jet- . >zt

[C "

Lj impingement evaluation, conducted in response to a ' condition irlposedZ.'
by the Appeal Board in ALAB-763,19 NRC 571 (1984), was acceptable,:!:

- .. ,q
- .

, ,

b~ , f : | .
ji

' " b. Other issues
'y, . y

As with any full power license, the license for Diablo Canyon containsI;..? *-
.s

i2;f [ 5 : several technical conditions which reflect the NRC staff's prelicensing

[iyyi y p, y technical review of issues relevant to full-power operation. For Diablo

,3,v o m.
,'r

'

Canyon, the license conditions and the technical bases for them are con-
.

- tained m SSER 27. The Commission believes that SSER 27 adequatelyb_,
(Q , * addresses the full-power issues considered by the staff.

,,

: a m ,.r :c y . <
. < . . 3

[ QQ , ' -3y,: ;,;. 3. Independent Design Yerification Program
c 2, : wn<

*

a. - Large- and Small-Bore Piping$ M | g. }|,g:jo~ w ,,

' [.yj 7; , k X In SSERs 18,19 and 20 the staff identified issues regarding the :
c

IDVP's review of the design of small- and large bore piping'and stated;-tyx ...
p - 4 J ,.c 6-q that those issu:s should be resolved prior to full-power operation. Those

8 % issues arose out of inspections performed in response to allegations con-EI G.m
O N 3+.'''M- cerning the control of design of pipes and piping supports. The principal .7
J&. yf iW% issues identified by the. staff were: '(1) adequacy of the size of the

[dN!3N 2 b N~h 5 sample used to determine the acceptability of small-bore piping designed '
in' accordance with " span-rules"; (2) apparent inconsistencies between

@@%Mg$%g< alleged deficiencies in Interim Technical Reports and the' decision not to

h]p. dimSy{f|5YYUfl expand the IDVP; and (3) adequacy of the sample size and distribution
i

G.g y 5 Q$d'' used to analyze large-bore piping and its supports. _

,. v..n -v t - ~
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The NRC staff's procedure for resolving these issues is described in
'

SSER 25. The Peer Review Group determined that piping designed
using span-rules was acceptable, that well founded judgmental factors

- had been applied to select the size and distribution of samples for
review, that the number and types of samples were adequate to verify

'

design methodology, that apparent deficiencies in the ITRs were found< ,

i - insignificant to the IDVP when viewed in light of the backup material,

'

and that review of all small-bore, computer-analyzed supports showed. <

that input errors had no impact on satisfying the licensing criteria.
! . Accordingly, the Peer Group reafrirmed the IDVP's conclusion that the

design of large- and small-bore piping had been verified. The Commis-
sion finds that the issues regarding the IDVP's review of large- and

'~

small-bore piping have been adequately resolved to perrnit full-power
operation.<

-

- b. OtherIssues
,

Supplements 18,19 and 20 to the Safety Evaluation Report for Diablo
'

) Canyon also identified a number of other items requiring resolution'

S'~
- - >

' j prior to full-power operation. In Supplement 24 to the Safety Evaluation- ;
,

4
,

Report (SSER 24) the staff has reported that all these items have been

",
,

. -j resolved. The Commission has no reason to disagree with the staffs
analysis.,

f}-
,

t
: -

4. Training and Qualification of Operators and Shift Supervisors
'

'I
~

On July 13, 1984, the NRC staff reported to the Commission on the
~~'

performance of operating crews and shift advisors 2 during startup andR |7 . --

y"', . y low-power testing. SECY-84-283 (1984). The report was based on obser--

-

Ay.j . . - ?.] vations and evaluations by various teams composed of members of the
" , x /4 NRC staff expert in operator licensing, license qualification, and licensex' : ,

4 examination. The teams concluded that::g
,

?! 1. PG&E has provided shift advisors that meet the Commission

-

i

" .
$- j requirements for qualifications, training and experience; -;} -

$ -
.]

2. the shift advisors are successfully working with operating shift'
.

, , 1
'

crews;a

y.w -- ' ;} 3. operator crew performance during startup and low-power test-,

Mi ; ,' ', q -
.

'fi d ing has been above average; andmg
. ,3

. $ |' -

2 shift advisors experienced with PWRs comparable to Diablo Canyon were provided for each operating
' ,

. . ' shift to provide operating support until the operating crews attained expenence with operating the
.,

,
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;

-

4. licensee management is adequately involved in day-to-day op-
.

'
' erations.

,

On the basis of this repcrt, the Commission concludes that the operat-~ -
,.

,

ing staffis capable of ops ating Diablo Canyon at full pcwer.
' '

e e
. -r ,

a
4- **g 4,*g-a

.:Q. ' k' ' ' ' ' .: 5. Petitions Under 10 CF.R. I 2.206

: ' $.-f [ , '.] In recent months scaral petitions for enforcement action related to

- s Eij f e 1 Diablo Canyon were filed. Essentially, these petitions were based on
g ,. y q} various allegations regardin6 construction practices and plant safety.>

?- .? These allegations are discussed below. At the August 2,1984 public"

,'@ f * Commission meeting, the staff reported that it found nothing in the peti-
g" ;*,. f, 6 . a .. tions that would warrant deferring the authorization of full power opera-

#
.-

~ j;:i.i'.;... /
. A P '.T tion.

'

7,:
;. 5 ?

-

1. . ,

s.
D, b, 6. Allegations Relevant to FullPower

M .A ." .' ' ' -
, m

- As of July 8,1984, there were over 1400 allegations regarding Diablo

1
- *q Canyon, although many (some 400) were duplications or small varia-,i. 7-- _

' '

'

' ' .<:
tions of others. All these allegations were filed since early 1983, some~

,

10 years after PG&E filed its operating license application. In SSER 26,'

: ,

' } ,I the staff reported that it considered 581 allegations formally resolved,
+

['' ''; A ' and that in its view none of the other allegations required formal resolu-
.

""
'

t,, - tion prior to full-power operation.
All allegations were handled by the Diablo Canyon Allegation

.
- '' <

Management Program (DCAMP) described in SSER 21 and SSER 22..M', . ' , -

Under that program, the NRC staff has spent thousands of hours inves-' 3 4 '')' .I;2 -

., # j , tigating and evaluating those allegations. All allegations were screened;' , ' :,-
,

':, - %" { using criteria set out in SSER 22 for determining which allegations re-4

-( 4 quired resolution prior to full power operation.>-
. .

' 'q As a result of this screening, seven areas were identified in SSER 22-
,

! ;: as requiring resolution prior to exceeding low power:"

,

/ 1. Operational Limits for the Component Cooling Water System;~ 4 f.(. "s

o.'d. 2. Replacement of We!ded High-Strength Bolts;'~. c

yv
- ''q 3. As-Built Drawings for Operations;-

4. Completion of Systems Interaction Program and Modifications;" (M- /,, . ]d' ;.' '- 5. Evaluation of Coating Concern;' ^' '
, w 'e|-f ':i 6. Piping and Supports and Related Design Issues; and '3:M ,- ;

p, ' Y , | g.2 .d 7. Residual Heat Removal Low Flow Alarm.
(-;?''-$; ' M,N U The detailed evaluations and resolutions of these allegation areas are/

l . * _ d ' 'Y ' - contained in SSER 26. In addition, SSER 26 resolves a subsequently de-'
.

" b E G veloped allegation area regarding bolted connections.
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At the August 2,1984, public Commission meeting, the staff reported -
that approximately 300 of the remaining allegations had been resolved

~

satisfactorily and that the documentation of these resolutions would be
available shortly. The staff also reported that resolution of all of the alle-

- gations required only very few (less than ten) physical changes to the
pitnt. Some 500 allegations remain which have not been formally re-- .

sc'ved. However, each of these has been reviewed under the SSER 22x- ,
..

screening criteria, and it has been determined that full power operation-
-

+

4- ,
i

'

can be authorized pending formal resolution.
'

. : Allegations of harassment or intimidation received special Commis-
-

I sion attention. Relatively few (eight) individuals have made such
,

-I charges, and staff concluded, based on its reviews, which included inter-.

' "
views of approximately 250 individuals on site and hundreds ofinterac-' ''

'

tions with others in the course of reviews of allegations, that there was-

no widespread pattern of harassment or intimidation sufficient to call
the quality of the plant into question.

Based on our review of the information contained in SSER 26 and the
information described above, as well as the other information provided'

at the August 2 meeting, the Commission believes that a full-power'

license need not be deferred pending the formal resolution of the out--

.~

.,: standing allegations. Efforts to resolve all remaining allegations formally,

?
.

. will continue.
"

- . .

_

'
~ '

.- 7. Investigations,

.! The Office ofInvestigations is still pursuing a number of allegations of'

'

'i wrongdoing related to Diablo Canyon, some related to harassment or in-,; .

-

'f- . .i timidation of PG&E contractor quality inspectors. Staff informed the
,

' ? ] Commission at the August 2 meeting that these pending matters need

,|' ' . j not delay full-power authorization because, based on its screening of the'

allegations against the criteria of SSER 22, it found no significant techni-- "

l'~
.| cal problem or pervasive pattern of purposefulintimidation. At the same,

i meeting, the Office ofInspector and Auditor (OIA) reported that allega-
''

tions of wrongdoing by the staff had not been substantiated. The Com-
| ~

-% ) mission also discussed with Mr. Ronald Smith, the OIA investigator,.;
!

. M Based on the written and oral report by the staff, the Commission con-'
.| allegations regarding his conduct of the investigation."

. - -,

' ' 'cl d s that authorization of the full power license need not await resolu-
'

-
' ue -

- . ;,f ' ' . ' tion of pending investigations and that there is no reason to pursue fur-
N" ther the allegations of staff wrongdoing.', ,;." ,

,-

_j
e
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Q 8. Adjudicatory Decisions
,

'

In ALAB-756,18 NRC 1340 (1983), the Appeal Board determined.

' ' that Joint Intervenors and the Governor of California had failed to carry, ,

, '[[ # ' d
the heavy burden of showing that the formal adjudicatory record on con-.' - .;

Q i struction quality assurance should be reopened. Petitions for Commis-

j sion review of this decision were then filed. A majority of the Commis-+4g .

*1 sion not having voted to review this decision, the petitions for review'

}g' "5.|
: ,.

, ,

were deemed denied.f - '
,j In ALAB-763, supra, the Appeal Board extensively reviewed conten-, . i: y'

,

,. - L tions regarding alleged deficiencies in the design quality assurance pro-'

j gram as reviewed by the Independent Design Verification Program
.p, _

-! (IDVP). The Appeal Board found that the IDVP had not uncovered anyJs,

|
'' '' ,

J
uncorrected deficiencies in design quality assurance requiring a reversal-

,,

j of the Licensing Board's previous decision on the adequacy of design
..

. 1 quality assurance. The Commission is considering the petitions for
review of this decision and the responses thereto. The decision in

.
- - . ALAB-763 obviously supports issuance of a full-power license, and the' - ''

N Commission sees nothing in the petitions for review that would warrant
' ' ' ,

^

a stay of the full-power license pending further review.' "

- he In ALAB-775,19 NRC 1361 (1984), the Appeal Board denied addi-'
,

''| 7, tional petitions by the Joint Intervenors and Governor of California to
,

reopen the record on design and construction quality assurance. TheS 2 M-

Commission has not yet determined whether that Appeal Board decision
,

'

,,

j warrants rev.ew. ALAB-775 also supports issuance of a full-power'f ' '
s

5, license, and the Commission sees no reason to stay the issuance of the

,$s. )-
' '

full-power license pending further review.

f. w. ; 7 ,

;

3 ;. . ' 9. Effects of Earthquakes on Emergency Planning; w| - . ,

Oyg $ ~~Q.
,! In a separate Decision, CLI-84-12,20 NRC 249 (1984), the Commis-

g

! ",71,r,s ?; ' :.j sion concluded that its regulations do not require specific consideration
7jM ] of the effects of earthquakes on emergency planning, and that there are*

.. ,

'

no special circumstances warranting waiver of the regulations to allow"
i JE ~. ' ~ - -

~ i such consideration for Diablo Canyon. Rather, this issue would be pur-
,

's .f J ' j' S sued on a generic basis by rulemaking.f,f g
y - c. - - ?

.

,.
_

~

-; -m -

.g:9fW ' ~,,3; 10. Stay Requests: aww r . _e

eg:pf f ''-}|'qy
>

a. New Seismic hgformation

@ P %/ [. By letter dated July 17, 1984, Joint Intervenors requested the Com-

;~i{Q y ;S q'J ..
mission to delay indefinitely ariy vote on whether to authorize a full-

'
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, . .,s. i
.

f,2 . -pf WN.'. d 275
-

.. t.~ .t

# . . e t.? ,

P %

, ~ k . ,, s
,

c ' ? .-
, ,. ,e w"

- . ,

%. - , c .
., .

. .<g.
4'

' " ,., . .F.,' .A. N

, . ,
~ , . -.

.

< $
, 4

9

bg g.
'

w + _ ..,



--

.

n

.

6

| -

i

j
_

power operating license for Diablo Canyon. The bases for Joint Interve-
nors' request were recent developments regarding the geology of the-

site at Diablo Canyon and new data associated with recent earthquakes
'

"- in central California. This information has also been supplied to the
J - Appeal Board in Joint Intervenors' motion to reopen the seismic record..

s_ in this proceeding.,

Subsequently, on July 25,1984, Joint Intervenors moved the Appeal. . .

q Board to stay the Diablo Canyon proceeding. That stay request incor-
<' . porated Joint Intervenors' previous request of July 17,1984, and raised

| other issues. By Order of July 27,1984 (unpublished), the Appeal Board .

7 : directed that stay request to the Commission.
'

J}. The Commission has reviewed the parties' filings and determined, for-

: -t the reasons discussed below, that a stay of the licensing proceeding is
- not warranted.

2, !: Before addressing the sta; criteria, the Commission notes that it has
.i recognized the growth of scientific knowledge in seismology and geology

. and the resulting potential need to reassess the seismic design basis ofp ,

1 Diablo Canyon. The license for Diablo Canyon is conditioned on.

PG&E's completion of a seismic reevaluation by 1988. Of course, if new-
. ;

'
j' information developed in the interim requires more prompt action, that

action will be taken. But the information presented now by Joint Interve-t .4 -

# ' ' nors does not warrant a stay..

.; - Traditional stay analysis requires a movant to address several factors
,

[ u.~. ,
inciuding, in particular, a demonstration of irreparable injury and proba-

N bility of success on the merits. As applied to the new seismic informa-
,, , ~ f tion, this requires Joint Intervenors to demonstrate that the new infor--

-

,f mation requires the conclusion that there is no longer reasonable assur-
L ance that the seismic design'of Diablo Canyon is adequate, and that- |

'

'Y(' '
,

'

Joint Intervenors will be irreparably injured by permitting the plant to
,\ "

operate before the plant is abandoned or rebuilt in accordance with
'l. some modified design. A review of the information presented by Joint., ,

j Intervenors shows that it does not meet the stay requirements.' 9, 3 ,,

f ; Joint Intervenors rely on new data from the Morgan Hill earthquake>

.
. i of April 24, 1984. This earthquake resulted in the highest. horizontal

:;r @ -
s ,

i ground acceleration ever recorded,1.29g, at a site on an abutment of.' '

M| 4 the Coyote Dam near the southeast-end of the rupture zone. Joint Inter-'
- -
,

'v'~ ~

J venors contend that measurement of such a high ground acceleration for-

Y, /c .' [ an earthquake of magnitude 6.1 shows that the anchor acceleration of -

E. b f/ ''' s 1 0.75g, taken as an important element of the seismic design basis for
57 f ' , ' 4 Diablo Canyon, is much too low for the Safe Shutdown Earthquake

'

'. 9' 'I] (SSE) of magnitude 7.5 assigned to the Hosgri Fault.
' '

:e - t
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This conclusion does not necessarily follow from the data. As Joint In-
tervenors acknowledge, there is evidence in the record that two other"

,.i earthquakes smaller than the SSE, the San Fernando Valley earthquake
of 1971 and the Imperial Valley earthquake of 1979, both resulted inn 1

1 ~ .J; P J
ground accelerations substantially higher than 0.75g. An acceleration of

; 1.25g wa meuured at the Pacoima Dam in 1971 and an acceleration of' '

M n 0.81g ww. measured at Bond's Corner in 1979. The Appeal Board, in' "

7'~ %d ALAB-644,13 NRC 903 (1981), found that in both cases these anoma-
,d lously higher acceleration values were distorted responses related to sin--

,4 gularities in site geology. PG&E notes in its response to the stay motion

' :f
.

that the acceleration at Pacoima Dam was almost as great as the accelera-*'

- 7-
tion measured at Morgan Hill and, thus, that the Appeal Board already-

|
e .3 took such high values of the acceleration into account when reviewing

. ]1 The Commission finds that the Morgan Hill data do not undermine
the seismic design basis of Diablo Canyon.

I the Appeal Board's analysis. As PG&E and the NRC staff point out, the
new high value of ground acceleration observed at Morgan Hill was

,

measured at a dam abutment, thus presenting a sittiation similar to that
.

' '

< ;

at the Pacoima Dam. Moreover, as discussed below, the " focusing"
effect believed partially responsible for this high value of ground acceler-p,

4; ' ation has already been founo not to be present at Diablo Canyon. Under

M, these circumstances, the Joint Intervenors have not established that
they are likely to demonstrate a lack of reasonable assurance that the''

'

; seismic design is adequate."

Joint Intervenors also rely on the conclusions of the United States-
.

7 Geologic Survey that the Morgan Hill earthquake demonstrated " focus-
','A ing" and "high stress drop." These findings, Joint Intervenors contend,

,

5 ..: contradict the Appeal Board's conclusions that focusing and high stress
drop were. speculative phenomena.'" '-

' S, But the Appeal Board did not merely dismiss focusing and high stress
drop as speculative phenomena. For example, focusing was dismissed in
part for Diablo Canyon because of site geology. The Appeal Board found

~ ;; . that focusing would not be expected because the Diablo Canyon site had
li the wrong orientation to the Hosgri Fault and wr.s too far from the<< .''

,
'j source of the focussed motion. By contrast, the high ground acceleration

|
''s 7 associated with the Morgan Hiil earthquake was measured at a site
.f.,3 aligned with the unilateral rupture expansion and close to a secondary

|
~

i j:g Q energetic source of seismic radiation. Thus, the Morgan Hill data do not|

MWQ undercut the Appea! Board's discussion of focusing.
' As for high stress drop, there too the Appeal Board found that therer

nf~ d < ?|i.' were no indications of high-stress-drop regions on the Hosgri Fault, not[
'

!

[ PM. that a high-stress-drop phenomenon does not exist. The Appeal Board's
.
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- conclusion is based in substantial part on the determination that the
,

Hosgri Fault would exhibit strike-slip / dip-slip motion rather than thrust
j '

'

motion. Joint Intervenors point out that recently published evidence by,

Crouch and others indicates that the Hosgri Fault may be a thrust fault,<,

* ~
, ] and may be closer to the plant than previously believed.,.

, 'f The Commission was briefed on the Crouch data at a public meetingy

i J- J/ on whether to authorize the low-power license for Diablo Canyon. At( ' in* .i that meeting, Mr. James Devine of the USGS expressed the < pinion
~

M) 'b < .d that even if the Hosgri Fault were a thrust fault, the seismic desi n basis
'

6
-

- -<a % for Diablo Canyon was probably adequate. As he put it, the new data
'

'

'. ~ '' were not "stop the presses'' information. PG&E notes that t.t the Licens--

*' ; ing Board hearings several experts testified that the Hosgri Fault had a
J l'

' g ,.1

9,d , ;
~ ~#' # b '

component of reverse faulting and that expert testimony included a dia-'

gram showing the fault plane in the position predicted by the new<

', information. PG&E also presents expert opinion that the Hosgri Fault is,

not sub.tantially closer to the plant than previously believed. The NRC+ ' '

staff notes that the Newmark Spectrum for Diablo Canyon already ac-'
<

,

- counts for the type of motion associated with a thrust rupture at depth'^'

th which propagates up-dip.
,

J' . q]9 At this point any uncertainty conce.ning the character of the Hosgri-

- -- . Fault should be resolwd through the normal scientific reer review proc-
:4? ess.3 Indeed, in a letter of June 20,1984, the ACRS stated that the new'

v

,^ O . , . ,' | , , data on the charact-r of the Hosgri Fault do not require "immediate revi-
'

sion of the seismic design basis for Diablo Canyon."+
~ d Finally, Joint Inturvenors coraend that recent earthquake activity in

,- ,,m- 2.e.- ; California's central coastal regiot. contradicts the Appeal Board's conclu-s

c- ,] sion that the plant is situated in an area of low to-moderate seismicity.' ' '

' ' ~
M PG&E has provided contrey erpert opinion, and the staff notes that the'<-

s% six earthquakes refered to by loint Intervenors occurred over a widely-; , ;
'

,

.'4 f,. 2 scattered area. Unur these circumstances, Joint Intervenors have not
demonstrated the necessary probability of success on the merits on this, ,., ,

. , , Ac
~

point.,

, %, n. - ,
.n .. y.,

; . w b. Other issues~"

vp- .

y . .g ,
Joint Intervenors' stay request of July 25, 1984, raises five other2

G. - g+ , '._ f , issues which have been raised before the Commission in earlier stages
, 'r . .
26 , . . E,. - 3 . , .,

,

.;;; +.

'

@,.
, y;., s .v : ~, - g, yz ,, 3This would include a reevaluation of the safe shutdown Earthquake should the character of the fault

> *

#$ ; '..y - ' 5 N ',. , be definitively determined to be of the thrust vanety. Pending snch a reevaluation, there is no basis for
^

, '
n; . , , . V the Joint Intervenors' assumption that in ssE of magnitude 7.5 would stdl be appropriate for a different

f f '4
type of fault motion.
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of this proceeding. Because Joint Intervenors present no new perspec-,

tives on these issues, the Commission responds to them briefly below.
(i) Class Nine Accidents - Once again Joint Intervenors contend

that the Commission violated the National Environmental
Policy Act of 1969 and its own regulation by not explicitly con-
sidering class nine accidents in the Final Environmental State-
ment for Diablo Canyon. The Commission has replied to this
argument most recently in its brief filed in the U.S. Coart of
Appeals in the D.C. Circuit in reply to Joint Intervenors' pet -i

tion for review of the Diablo Canyon low-power license. San
.

Luis Obispo Mothersfor Peace v. NRC (No. 81-2034 and consol-
-

idated cases). Joint Intervenors have added nothing new to
,

their argument that they are likely to prevail on the merits on
this issue. The Commission finds that this issue does not war-
rant a stay of the full power proceeding.

(ii) Earthquake Emergency Preparedness - As stated above in2

j 9, the Commission has addressed this issue by a separate
decision.

(iii) Operator Training and Experience - As with Joint Interve-'

nors' argument on class nine accidents, nothing new is present-
, ed on this issue. And as with class nine accidents, the Commis-i

,

sion addressed this issue in its brief or. the petition for review'

of the low power license.

| In any event, the circumstances regarding this issue have now
,

changed radically so as to render it moot. By virtue of their operating the
plant at low power, the operators now have extensive actual operating+

experience at the facility. Moreover, the staff has reported that the oper-'

ators have discharged their responsibilities competently and safely and
, ,

are capable of continuing to do so.
(iv) FEMA Finding on State Emerpncy Plan - As discussed

above in { 1 regarding the Licensing Board's decision in
LBP 82-70, the Director, NRR has reported that FEMA has

_

made a finding that the California State Emergency Plan for
i Diablo Canyon is adequate. Accordingly, this issue cannot sup-

port a motion for a staye
(v) Quality Assurance - Joint intervenors' arguments here essen- .

tially repeat the arguments in their petitions for review of
ALABs-756, -763 and -775. A Commission majority does not*

favor the petitions for review of ALAB-756. As for the peti-
'

tions for review of ALAB-763 and ALAB-775, this is no dif-
;

ferent from the pendency of any exceptions before the Appeal'

Board when the Commission conducts an effectiveness review
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of a Licensing Board's decision. While the Commission has
determined that the petitions for review of ALAB-763 and
ALAB-775 do not raise issues warranting a stay, this determi-
nation is without prejudice to the Commission's ultimate dispo-
sition of the petition..

Joint Intervenors have also made no showing of irreparable injury.
Their contention that operation of the plant will create a substantial risk
is based on their conclusion that there is no longer any reasonable assur-
ance that the seismic design of the plant is adequate. As discussed
above, this conclusion is not supported.

CONCLUSION

For the reasons set out above, the Commission has determined that
the full-power license for Diablo Canyon Unit 1 may be issued by the
Director, NRR. However, this Order shall not become effectiva until
5:00 p.m., Eastern Daylight Time, August 17, 1984, to allow for the
orderly processing of any request for expedited judicial review. Unti'
then, no full-power license will be issued.

Commissioner Zech did not participate in this decision. An explana-
tory statement by Commissioner Zech is attached. Commissioner Assel-
stine dissents, and his separate statement is also attached.

It is so ORDERED.

For the Commission

SAMUEL J. CHILK
Secretary of the Commission

Dated at Washington, D.C.,
this 10th day of August 1984.

.

EXPLANATORY STATEMENT OF
COMMISSIONER LANDO W. ZECH

The history of the licensing of the Diablo Canyon Nuclear Power
Plant is complex and protracted. The record of the proceeding is volumi-
nous. I have reviewed a considerable part of the record. I have visited
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the Diablo Canyon plant. I have talked to the utility management
personnel, including some of the operators. However, the time available'

to me as a Commissioner has simply not been sufficient for me to satisfy
myself that I have read, analyzed, and adequately reflected upon all the>

relevant material. If my vote were needed, either yea or nay, I believe I ~

,, ,

?
.

would need several more weeks before I could come to a decision.- A
Therefore, I have concluded that I cannot vote today on the full-power'C'

' ' license decision for Diablo Canyon.

:,

~
e

DISSENTING VIEWS OF COMMISSIONER ASSELSTINE7 ,- ,,

|f. }
.

I am unable to vote in favor of the issuance of a full-power operating'

license for Diablo Canyon Unit 1 at this time because of the Commis-
sion's treatment of two issues: the complicating efTects of earthquakes
on emergency planning, and the reevaluation of the adequacy of seismic
design for small- and large bore piping in the plant. The Commission's
decision regarding the effects of earthquakes on emergency planning is,

,

' ,
:e

being addressed in a separate order, and my views on the Commission's
handling of this issue will be set forth in detail there. Sufrice it to sayq

here that this issue is materia! to the Commission's licensing decision in. . . m

D'O - 9
the Diablo Canyon casa and that the Commission is compelled as a'" '

' matter of law and logic to afTord the parties to this proceeding an oppor--

, . tunity to litigate the issue prior to authorizing the issuance of a full-; C

power license for the plant.g
With regard to seismic design, the record of this proceeding, allega-

,

W: - '

tions filed by former workers at the site and subsequent NRC inspec-,

'-

tions, including those performed by NRC Inspector Isa Yin, all docu-
, ,

ment a widespread quality assurance breakdown in the seismic design
,

'

work for small-bore piping in the plant. This quality assurance break-
down raises serious questions regarding both the adequacy of quality

,t
assurance for other design activities for the plant and the adequacy of' ^

the Independent Design Verification Program ODVP). Those questions
|

~ are of specialimportance for the IDVP, which was established to verify
that the seismic design problems that led to the Commission's suspen-, .

| c ;e
sion of the Diablo Canyoi Iow power license had been identified and

|(}fj; M ?'j
e

M, .. .
corrected.

These questions existed at the time that the Commission authorized

%(|~:%I the reinstatement of the low-power license for Diablo Canyon Unit 1.
4 , '.' When I voted to permit low-power operation, it was with the under-

r \ standing that Mr. Yin and other elements of the NRC staff were in
,,

,,a
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I

agreement on the measures needed to resolve those questions prior to a
Commission decision authorizing full power operation. I am particularly
disappointed in the staff's subsequeat handling of Mr. Yin's concerns..

~'

Given the special significance of seismic design for this plant and the
"

,,

-
J^q extent of the quality assurance breakdown in the seismic design program,s ,

'- for portions of the plant, it was incumbent on the NRC staff to make
''

. ; every effort to verify that all significant design errors had in fact been,

'f identified and corrected. Based upon the continuing concerns expressed
''

- A. by Mr. Yin regarding the adequacy of the staffs verification efforts and
;{ the extent of the seismic design quality assurance breakdown in the-

_ case, I am not yet satisfied that the Commission has the information,

'j needed to conclude, with a high degree of confidence, that all significant
~

- -

# .i seismic design errors for this plant have been identified and corrected.j The Agency's handling of these quesuons is particularly unfortunate
since the adequacy of the seismic design of the plant is a matter of,

public concern and since it appears that an adequate design verification
i program to resolve Mr. Yin's concerns could be completed in a matter.

'! of a few weeks.,
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Cite as 20 NRC 283 (1984) CLI 84-13A
,

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION,

i

COMMISSIONERS:'

Nunzio J. Palladino, Chairman
;

Thomas M. Roberts;

James K. Asselstine
Frederick M. Sernthal

Lando W. Zech, Jr.

Docket Nos. 50 275 OLIn the Matter of
50-323 OL

j
,

'

PACIFIC GAS AND ELECTRIC
COMPANY

,

(Diablo Canyon Nuclear Power
Plant, Units 1 and 2) September 12,1984

ORDER

Attached is an additional Stat: ment of Commissioner Lando W. Zech,
,

Jr., dated September 11,1984 in this matter.

For the Commission

i
.' 4

-| S AMUEL J. CHILK'

~l
Secretary of the Commission

.

-
Dated at Washington, D.C.,
this 12th day of September 1984.

- 'J
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C. ' STNIEMENT OF COMMISSIONER LANDO W. ZECH, JR..

' '

(September !!,1934)<. ,
,

.w: :
''v'

. Tu +.:
~ ~ .

_ .~a. - *
.

1. On August 17, 1984, a divided panel of the United States Court.

[II'9.[ -
,

ja /, 7 'f.h,d of Appeals for the District of Columbia Circuit ordered that the NRC's
M,% August 10, 1984, Order authorizing full-power operation of the Diablo.

2( 'Ji ?,. c ' :,e ij Canyon Nuclear Power Plant (Unit 1) be stayed pending the Court's
J ?:. D "; ' n.

' review. The Court's order cited one clause from my explanatory state-:-

d ' ' 2. , . ;. ment for not participating in a vote on the NRC's August 10, 1984,
Vi;9&'

i[; .. f,
Order (CLI 84-13,20 NRC 267). It appears that the Court's order may'

have misinterpreted the basis for my not participating in this decision. In,
,.

,.f '/ "" view of the extreme importance of this matter to all of the interests4

.
'"''

involved, and to my personal responsibilities as a Commissioner, I want
*

. ' . ;] to leave no doubt at all on my position in this matter on August 10,
,

,

- ' -

'

'. i ! 1984.
j 2. I did not participate in the Diablo Canyon vote in CLI 84-13. I- 3-* *

O - V' ;;e] was sworn in as a new Commissioner on July 5,1984, a little more than
'

# n.L. M $.3 1 month prior to the August 10 decision. I explained in my statement:
''"

-,

the time available to me as a Commissioner has simply not been sufficient for me to;
,

,

'l - 7 g satisfy myself that I have read, analyzed, and adequately reflected upon all the rele-
y: (- y,, vant mateiial. If my vote were needed, either yes or nay, I believe I would need

''-

% ?,
(;

'~ several more weeks before I could come to a decision. Therefore. I have concluded,
*

y. _

that I cannot vote today on the full-power license decision for Diablo Canyon.,,.

< q. .

._] CLI-84-13, supra, 20 NRC at 281.

.t y',;
~ ":

.
,

M: ,, . ?- 5 3. I did not say, and did not intend to say, that the much longer
@ '

',y period of time to review the Diablo Canyon matter which was available
[[ y. to my colleagues prior to July 5,1984, was not adequate. They all had

"
,

y', , , G @, much more than the "several more weeks" which I, as the newest Com-
'

1
. : - - - missioner, said that I would need "before I could come to a decision."

1/;
5.

, " - % 4. I had absolutely no basis on August 10,1984, to question the cor-
,- K Pi' ?y' ] rectness of the decision reached on that date by a majority of my col.' %.W l leagues to authorize the full power operation of Diablo Canyon NuclearD,y f, ', ,. , .] Power Plant (Unit 1). Any different interpretation of my explanatory

A N ,h statement by the Court in its August 17,1984, order simply does not ac-
*

'.y '., ( . .
'

curately reflect my position on Au;t.st 10,1984.-
'

i
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Cite as 20 NRC 285 (1984) CLI 84-14

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

COMMISSIONERS:

Nunzio J. Palladino, Chairman
Thomas M. Roberts
James K. Asselstine

,i Frederick M. Bernthal
Lando W. Zech, Jr.

~

Docket Nos. 50 275 OL
| In the Matter of 50-323 OL
1

.

PACIFIC GAS AND ELECTRIC.

' COMPANY
(Diablo Canyon Nuclear Power*

Plant, Units 1 and 2) August 20,1984
i -

- .

~ ! The Commission decides not to review the Appeal Board's conclu--

4
' sions contained in ALAB-763,19 NRC 571 (1984), concerning the ade-

quacy of the operating license applicant's quality assurance program,4

except for a matter relating to the propriety of the Appeal floard's exclu-
sion of certain contentions from the reopened hearing that was the sub-
ject of ALAB-763. The Commission indicates its agreement with the
Appeal Board's exclusion of those contentions, but modifies the Board's

.,

-
.

. reasoning for that action., - ,,

.t
.

.

. .

-

.[ ORDER
-

t
. ; The Commission has reviewed the petitions for review of the Atomic

' )3 Safety and Licensing Appeal Board's decision in ALAB-76.?,19 NRC'. .1
! 571 (1984), and has determined not to review that decision, subject to

-
the following reservation. This reservation relates to the Appeal Board's

_.

1

i

; ,. | |
'

285-
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_

' , . ; rationale for excluding from the reopened hearing contentions by the
Joint Intervenors and Governor of California on whether Pacific Gas,

'

5. and Electric (PG&E) has a quality assurance program for the design of,
'

-

structures, systems and components that are "important to safety". -

7
,f j within the meaning of Appendix A to 10 C.F.R. Part 50. '

,

. .),% c
'

,.

.

. The record clearly shows that as early as 1974, PG&E's Final Safety-

' 4 , ', g , f Analysis Report (FSAR) publicly disclosed PG&E's classification of
Or ,- : equipment for the purposes of complying with the NRC's quality assur-'

'

@ .( '
a ance requirements. Moreover, it has been several years since the possi-

c,W ', . =j fully aired by NRC staff. Nothing in the events which have transpired
ble distinctions between " safety related" and "important to safety" were

'
. ,

; W/; " '

3%'$
'

' 'M , .-
J^~ since then constitutes new information regarding PG&E's scheme for

classifying equipment for the purposes of complying with NRC regula-,
, ,

'] . 19? tions on quality assurance. Accordingly, as contended by the NRC staff
*

>

,

;
'

>! below, the proposed contentions on PG&E's compliance with Appendix
! A were proffered grossly out of time.V - %

' 0.2 -
'

1 The record also shows, as argued by the NRC staff below, that the
-

..W. . '' - d proffered contentions lack the requisite specificity. See 10 C.F.R.
:.l'!:* ,c j f 2.714(a). The contentions do not identify any particular structures, sys-
'~* ' tems or components for which it is claimed that the quality assurance
; ,- program was not commensurate with their safety function.',

,L'e" , '
. Under these circumstances, the Commission finds that the record

Tj,. j E. "i j clearly shows that the proposed contentions regarding PG&E's compli-
'

'
_ ] ance with Appendix A to Part 30 were raised fa- too late and without thes

' '

i requisite specificity for their admission into the reopened proceeding..

. .l ! ,'
' ;j Accordingly, the Commission finds no reason to review the Appea!

''n
- g. Board's determination not to admit those contentions, but deems the.

. |' .- Appeal Board's decision to be modified to the extent necessary for con--

9.T ,
sistency with this Order.
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Commissioner Asselstine disapproved this Order. Commissioner Zech
d'id not participate.

It is so ORDERED.'

-
~

r

. 4 ,,. . . . j For the Commission
.. .

6
'

. % .1

'7 x ., ',
, -!i '" ~ . ci SAMUEL J. CHILK

Secretary of the Commission~ 7 i, . -

;
-,. , -

,J
,

r ,

i

.

d Dated at Washington, D.C.,~ '
,

1 this 20th day of August 1984.:P - .
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- t (44 Fed. Reg. 61,372)

'

RULEMAKING ON THE STORAGE..

I (, - -- AND DISPOSAL OF NUCLEAR
* ' '

WASTE,

>
'

(Weste Confidence Rulemaking) August 22,1984,

_

-i
'-

The Commission sets out its findings in this waste confidence,,

'

Mj rulemaking proceeding called for by the Court of Appeals for the District. ' - x-

_i; of Columbia Circuit in Minnesota v. NRC,602 F.2d 412 (1979). In gen-,. ,

Y - -y eral, the Commission finds that it can, with reasonable assurance, reach
'

1
'

favorable conclusions with respect to the safe storage and disposal of
'

high-level radioactive waste and spent fuel. Specifically the Commission-

%.. . finds reasonable assurance that: (1) safe disposal of high-level radioac-
; tive waste and spent fuel in a mined geologic repository is technically

- ,
,

-
- feasible; (2) one or more mined geologic repositories for commercial

high-level radioactive waste and spent fuel will be available by the years4.

,j 2007-09, and that sufficient repository capacity will be available within
'

,, , ,,,

. .$ > ; : 4 W 2 '; d 30 years beyond expiration of any reactor operating license to dispose of5 7::.o,cylj . W{.! existing commercial high-level radioactive waste and spent fuel originat-1 ' , ''.1

~1 ng in such reactor and generated up to that time; (3) high-levci radioac-
e.

.,

'

'? Y / tive waste and spent fuel will be managed in a safe manner until sufli-
'

c

, ;. .

cient repository capacity is available to assure the safe disposal of all
-
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.
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high-level radioactive waste and spent fuel; (4) if necessary, spent fuel
generated in any reactor can be stored safely and without significant en-'

vironmental impacts for at least 30 years beyond the expiration of that
reactor's operating license at that reactor's spent fuel storage basin, or atn
either onsite or offsite independent spent fuel storage installations; and
(5) safe independent onsite or offsite spent fuel storage will be made**

| available if such storage capacity is needed.

.i
f

4

DECISION,

f

1.0 INTRODUCTION'

)
"

1.1 Initiation of the Waste Confidence Rulemaking Proceeding

In response to the remand of the U.S. Court of Appeals for the District
of Columbia Circuit (Minnesota v. NRC. 602 F.2d 412 (1979)), and as a

,

| continuation of previous proceedings conducted in this area by NRC (44'

Fed. Reg. 61,372), the Commissic:a initiated a generic rulemaking pro-
.

ceeding on October 25,1979. In its Notice of Proposed Rulemaking, the
Commission stated that the

r 4 '
i

," j -|
purpose of this proceeding is solely to assess generically the degree of assurance

,

now available that radioactive waste can be safely disposed of, to determine when
such disposal or ofTsite storage will be available, and to determine whether radioac-

,'"* ' . I tive wastes can be safely stored on site past the expiration of existing facility licenses
. , . . .

until offsite disposal or storage is available.
4

:q;.L , ,

Q-- The Commission also stated that in the event it determined that onsite
,3

~~ '-
y storage of spent fuel would be necessary or appropriate after the expira-

'
4,

''_
f tion of facility licenses, it would propose a rule addressing the environ-

,. . . .

-

,.

'.L'[, ; _ _ ; .) mental and safety implications of such storage. The Commission recog-

;r ] nized that the scope of this gene ric proceeding would be broader than

] the Court's instruction, which required the Commission to address the,.

v ,.

questions of whether offsite storage for spent fuel would be available by". _ .;

'i9 ; the expiration of reactor operati: g licenses and if not, whether spent
fuel could continue to be safely stored on site (44 Fed. Reg 61,373).

..
.

s
However, the Commission believed that the primary public concern

,

, gpf;yp:. -

.y M1 - ( was whether nuclear waste could be disposed of safely rather than with

g an offsite solution to the storage problem per se. Moreover, as stated in' [.$d.

,

,

I the federal Register Notice on October 25,1979, the Commission com-;a ~ e-

mitted itself to reassess its basis for reasonable assurance that methods'2' "
. , -. ,

,
b
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#

of safe permanent disposal of high-level waste would be available when
they are needed. In conducting that reassessment, the Commission
noted that it would " draw upon the record compiled in the Commis-

*

sion's recently concluded rulemaking on the environmental impacts of
'

'

the nuclear fuel cycle (44 Fed. Reg. 45,362-74 [ August 2, 19791)" (44
' : C Fed. Reg. 61,373).'

,

'

, The Department of Energy (DOE), as the lead agency on nuclears .

waste management, filed its statement of position (PS) on April 15,-a

1980. Statements of position were filed by thirty participants by June 9,. .n g

. ; u i 1980, and were followed by cross-statements (CS) from twenty-one of,

[ - - e d the participants by August 11,1980.

R .. [. .j:
'

1.2 Establishment of the Working Group-4 '

- ''. q
,

''

On May 28,1980, the Commission directed the staff to form a Work-. >
. O ing Group to advise the Commission on the adequacy of the record to

'

. 9 be compiled in this proceeding, to review the participants' submissions
-

: and identify issues in controversy and any areas in which additional in-
formation woul' be needed. The Working Group submitted a report tod-

_

' ' " the Commission on January 29,1981. The report summarized the rec-s
,

: ord, identified key issues and controversies, and commented on the ade-*

. * quacy of the record for considering the key issues. The participants were
invited to submit comments on the adequacy of the Working Group's

- summary of the record and its identification and description of the
issues. Such comments were made by twenty participants by March 5,
1981.

'~ ,
r

,
Y

, M 1.3 Commission's Order for Oral Presentations
+,e ,#

,'. , ,

+ .
, .. .,x s

. ., f, The Commission found additional limited proceedings to be useful to+

'

j allow the participants to state their basic positions di.rectly to the Com-
'. " ,j missioners and to enable the Commissioners to discuss specific issues, ,

_ , , ,

~ , y. ] with them. In addition, the Commission invited comment on the follow-. _ s
~

.. . s f ing policy developments: (1) the Administration's announcement' of a

.f ' , % ' , R j} . policy. favoring commercial reprocessing of spent fuel and instructing
.n the Secretary of Energy to proceed swiftly toward deployment of a'

. .

. M means of storing and disposing.of commercial high-level radioactived f ;2[.
W. ; j$ /Ry waste, and (2) the submission ofinformation to the Presiding Officer in. , .

f ,, , E ..', f.yOI5
' - -; *gf , %.

-

. .t %N. -

' . ,
. ;p

' ~E , .A
l

, , g g. . ,j Presidential Nuclear Potry statement, october 9.1981..j
' ' I
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d

this proceeding by DOE on March 27,1981, concerning the DOE deci-
sion to " discontinue [its] efforts to provide federal government-owned
or -controlled away from reactor (AFR) [ spent fuell storage facilities."
The participants were asked to comment on the significance to the pro-
ceeding of issues, particularly institutional concerns, resulting from. ,

~

'I these policy developments and to comment on the merits of DOE's new.

- , , ' projection of spent fuel storage requirements and on the technicai and
*

.,
_

.' ? ? 'i practical feasibility of DOE's suggested alternative storage methods.'

M f* l To implement the additional limited proceedings, the Commission
'

j consolidated the participants into the following identifiable groups: (a)-(

,
Federal government, (b) State and local participants, (c) industry, and'

V c.z 3 (d) public interest groups (Second Prehearing Memorandum and Order,

'f< . |1 November 6,1981 (unpublished)). Prehearing statements (PHS) were
.,

h*S'* provided by the consolidated groups, as well as by individual'

Z j participants. The oral arguments were presented to the Commissioners
4 on January 11,1982.*-

' The extensive record, comprised of all written and oral submissions,-
,

provides the primary basis for the Commission's decision regarding the'' - .'
'

.

c;i j[s 4 safe storage and disposal of spent fuel and nuclear waste. However,'

k.H. .
-

while the Commission was preparing this Waste Confidence decision,

' g. J' ig. M y' the Nuclear Waste Policy Act of 1982 (NWPA) was enacted. The Com-
. _ , ,

' 4 pfg d;. ;
mission found that this Act had a significant bearing on the Commis-

.

, b if' - sion's decision, and the Commission has considered the NWPA in
#

.s

j; , ~' j reaching its conclusions. The Commission believes that the NWPA had
''

-
. its most significant impact in narrowing the uncertainties surrounding in-; .

, .:, j ; ;[M(
' stitutional issues. Moreover, although the NWPA is intrinsically incapa-

gg JN .
ble of resolving technical issues, it will establish the necessary programs, ;

gQ , . . ~ milestones, and funding mechanisms to enable their resolution in the ;

gOf 7 years ahead.s

- '/L- The Commission's preliminary decision in the Waste Confidence pro-" ''

h- [" ' ~
l ceeding was served on the consolidated participants on May 17, 1983.

,

_f However, the parties to this proceeding had not yet had an opportunity
,

"'

~V. .E D to comment on what implications, if any, the NWPA had on the Com--

y . > ?, 5 i mission's decision. Further, the Commission's discussion of the safety
.

,,

?|a [, $ O% c,y.. of. dry storage of spent nuclear fuel, in its preliminary decision, relied

. L .% 4 substantially on material not yet in the record. Therefore, the prelimi-

P '? @??
.

i. ; J nary decision was issued as a draft decision. The Commission requested

l|$s!6 % L7 bN]ffM
the consolidated groupings of participants to comment on either or both

i.? Q c- N
q

. .
of these issues. In addition, the Commission found that onsite storage

@3[@M[$M C. J%[[. 'fore, in accordance with its notice initiating this proceeding, it proposed
after license expiration might be necessary or appropriate, and ther,e-

M , P| ,

. jf%
'

4
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'

,

| a rule to establish how the environmental effects of extended onsite stor-
-

age would be considered in licensing proceedings (48 Fed. Reg. 22,730
(1983)), as amendments to 10 C.F.R. Parts 50 and 51.

Subsequently, in response to public comments on the proposed4

. J. amendments to 10 C.F.R. Part 51, the Commission reopened the com-'
'

j/ ment period to address the environmental aspects of the fourth finding.

' . . ,'- '-

%'i# of the Commission's Waste Confidence decision, on which the proposed
K

'~_. ~.

''
- amendment to Part 51 is based (48 Fed. Reg. 50,746 (1983)). Public

. /:; comments were requested'on: (1) the environmental aspects of them f'
I j fourth finding - that the Commission has reasonable assurance that, if !

E 1 9 ,-
^ C, +C

}j} necessary, spent fuel can be stored without significant environmental ef-.

h G fects for at least 30 years beyond the expiration of reactor operating
?.3 . . , ' ~ [ Ij licenses at reactor spent fuel storage basins, or at either onsite or offsite
ci . . .y .

1 independent spent fuel storage installations; (2) the determination that
L.h , ' there are no significant nonradiological consequences which could ad-<

* ~ '
versely affect the environment if spent fuel is stored beyond the expira-

,f
. , g tion of operating licenses either at reactors or at independent spent fuel

^ s :"
_ 7j storage installations; and (3) the implications of comments on items (1),

}'y " 1, q;q_ t- ,: and (2) above for the proposed amendment to 10 C.F.R. Part 51.

/ After reviewing these additional comments, the Commission found
'

iI .no reason to modify its fourth finding or the supporting determination.,
.

"

,
-

-
'

The analysis of comments, together with the Commission's response is
'

.

' " ]. X summarized in the Addendum to the Commission's decision.p/_, ,

.{ The Commission notes that two relevant developments have occurred.

~';y
_

.; a subsequent to the closing of the record in the Waste Confidence
'

i, - m .c proceeding. They are the publication of DOE's draft Mission Plan for- -
,

'"5 .f ' the Civilian Radioactive . Waste Management Program (April 1984) and+

P}~ | : v.x. g~ , the Commission's concurrence in DOE's General Guidelines for. > ,

.

'

Recommendation of Sites for Nuclear Waste Repositories (July 3,
J,7 (. 1984). These developments are a matter of public record, and in the:_ . -

f. i ? . '*
g case of the Commission's concurrence was the conclusion of a separate

i . Er public proceeding. The Commission has considered the effects of these
(

~

' "1 and determined that these developments do not substantially modify the
.| developments on its previously announced decision in this proceeding-

|-;
. Commission's previous conclusions.

'

4

,

.. ? "i The decision is summarized as five Commission findings in f 2.0. The;Y' r - -i detailed rationale for these findings, including references to the record4 4

_ [' developed in this proceeding, is contained in the Appendix to this
- -

*L 9 E.? document. The Commission considers these five findings to be a re- '

Y;.? [|Z .:) sponse to the mandate of the U.S. Court of Appeals for the District of-
3DJ ' % Columbia Circuit and, in addition, a generic determination that there is '

.. m;:s
'i, si.

' [ _ .b , * *
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E.

[- reasonable assurance that radioactive waste can and will be safely stored

,

and disposed ofin a timely manner.J

In keeping with its commitment to issue a rule previding procedures
. ". for considering environmental effects of extended onsite storage of? t

c| .

spent fuel in licensing proceedings, final amendments to 10 C.F.R. Parts

(%y ',. . ; 50 and 51 are being issued simultaneously with this decision.6

5.N'.E <

_ :wr .

.j< ,

:: g ;, - | . 1 2.0 COMMISSION FINDINGS 2
,

.y ,

b,' ; .- / . ,| 1. The Commission finds reasonable assurance that safe disposal of

.M 7'; ~. , .J high-level radioactive waste and spent fuel in a nained geologic repository

a /g , . .{ is technically feasible.
'o 2. The Commission finds reasonable assurance that one or more,,

d mined geologic repositories for commercial high level radioactive wastel'#- '
<

| and spent fuel will be available by the years 2007-09, and that sufficient'

; :, ,
,

' * , n ; repository capacity will be available within 30 years beyond expiration of*

,

'. ]
any reactor operating license to dispose of existing commercial high ievel'

ej , ,

' :p _ ' ?:' % radioactive waste and spent fuel originating in such reactor and generatedv

,0 ; {,., ,' u ? " '
. up to that time.

"_" ,, .

3. The Commission finds reasonable assurance that high level radi-
! * oactive waste and spent fuel will be managed in a safe manner until suffi--

.

, . cient repository capacity is available to assure the safe disposal of all
,

'
>e-,;

:': high level radioactive waste and spent fuel.-
.

" ,- ; /' i

."! 4. The Commission finds reasonable assurance that, if necessary,, e - '

f[' spent fuel generated in any reactor can be stored safely and without sig-. -
. s

nificant environmental impacts for at least 30 years beyond the expira-| i' , ' ' ;%. tion of that reactor's operating license at that reactor's spent fuel storage4 |, A: '

c j;,' < N'- basin, or at either onsite or offsite independent spent fuel storage"

W:'.f ~ " installations.'

5. The Commission finds reasonable assurance that safe independent' ,V 2 .j
'

*

onsite or offsite spent fuel storage will be made available if such storage' S.T q,,>

~

g. capacity is needed.g _

',;
.

a; .

:.i.lj O.;
~

_.
a.

' '
'

r:G . ;,,
' .. . . ; q.s

' '

,|+ .?* *f ; .,

, . __ , -| ' ., |$ f
~

13 ~ .'/ . .a 'E C 2All findings by the Commismon in this proceedmg are limited to the storage and disposal of high-level
y t m. g[[ .N @-e ,b. radioactive waste and spent fuel generated by nuclear power reamrs required to be licensed under

*$ [j .' . ' {{ 103 or 104b of the Atomic Energy Act of 1954142 U.s.C. El 2133 and 2134(b)). and to facilines in-
a i M]N

',JJL ;

tended for such storage or disposal. The Commismon's findings in this proceeding do not address the*do.
*

.''
* ,,

* ' - - , '. storage and disposal of high-level radioactive waste or spent fuel resulung from atomic energy defense' , , MM
- i

. A'
acuvitics, research and developenent acovities of the Department of Energy. or both. This is consistent'

' with the Nuclear waste Policy Act of 1982. ) 8(c).- -E". *
s ]'f. , s' e

< ,.- .
.r, ,;y; 2- . ,,
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3.0 FUTURE ACTIONS BY THE COMMISSION

The Commission's Waste Confidence decision is unavoidably in the
nature of a prediction. While the Commission believes for the reasons

_ set out in the decision that it can, with reasonable assurance, reach
,

. favorable conclusions of confidence, the Commission recognizes that
'

the possibility of significant unexpected events remains open. Conse-
'

quent!y, the Commission will review its conclusions on waste confidence
' should significant and pertinent unexpected events occur, or at least

' '

every 5 years until a repository for high-level radioactive waste and,
,

'

-{ spent fuel is available.
,

' 'tr ,

|' 4.0 FOR FURTHER INFORMATION.

.

i Contact Dennis Rathbun or Clyde Jupiter, Office of Policy Evalua-
'

tion, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555,
! telephone (202) 634-3295, or Sheldon Trubatch, Office of the General

] Counsel, U.S. Nuclear Regulatory Commission, Washington, D.C.
20555; telephone (202) 634-3224.

.- ,. . Commissioner Zech did not participate in this action.'

.

For the Commission
-

.

l.

' Samuel J. Chilk
Secretary of the Commission

.

! g- Dated at Washington, D.C.,>

'

f[ ' ' this 22nd day of August 1984.

P' -

I j Addendum to the Commission's Waste Confidence
| ,

j Decision
i : .1
,

; ;] INTRODUCTION,
c -

. _n

. 7 On May 17,1983, the Commission issued its proposed decision in the
f 1-. $-1 Waste Confidence proceeding, and asked the consolidated groups of par-,, ,

- 7 ~ {' /,. y ticipants to comment on two aspects of the decision: the implicationsp ;

' ;r f;. : " 1 of the Nuclear waste Policy Act (NWPA) for the decision and the Com-, . . -

j mission's discussion of the safety of dry storage of spent nuclear fuel,
~

.j i e
, , , -

.p 4

4 o
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,

6

'.

which relied substantially on material not in the record. The analysis of"

these comments is subdivided into several issue categories and present-f
' ed, with NRC's responses, in Part i below. The membership of the con-

,

solidated groups :esponding to the Commission's request as well as the'

,. .

abbreviations used to identify the groups are provided in j 3 of Part 1.
'

,J 11,,

Subsequently, in response to public comments on the Commission's, ,,'
.

proposed amendment to 10 C.F.R. Part 51 (48 Fed. Reg. 22,730
'

'
' y*

,

}; ,j (1983)), the Commission reopened (48 Fed. Reg. 50,746 (1983)) the
.

comment period to address the environmental aspects of the fourth find-
. '( . ' N

ing of the Commission's proposed Waste Confidence decision on which'

-g. ,

:. _ ,, .
the proposed amendment to Part 51 is based. Public comments were'

requested on: (1) the environmental aspects of the fourth finding -%' -

_. .

that the Commission has reasonable assurance that, if necessary, spent-|
'

f 1-
~ *

i fuel can be stored without significant environmental effects for at leasten . ,
30 years beyond the expiration of reactor a;erating licenses at reactor. .

*
.

spent fuel storage basins, or at either onsite er offsite independent spent'
-

.

% d fuel storage installations; (2) the determination that there are no signifi-w
. 'j cant nonradiological consequences which could adversely affect the envi-'

-
,

3. ronment if spent fuel is stored beyond the expiration of operating
a'* licenses either at reactors or at independent spent fuel storage
,p installations; and (3) the implications of comments an items (1) and (2).,p,'.. above for the proposed amendment to 10 C.F.R. Part 51. The analysis of

.-

, s, .

public comments and NRC's responses are presented in Part 11 of this -""' N
.

" ~ addendum. The list of respondents to this reopened comment period
.

and the abbreviations used to identify them are given in f 4 of Part II..A '
* * y .;,

~ ,, | Of 7 The Commission notes that two relevant developments have occurred
,

'"
.

subsequent to the closing of the record in the Waste Confidence pro-P % ~ v .! * a
?,fgb'i[ #2 ceeding. They are the publication of DOE's draft Mission Plan for the
, g; W , . .. . Civilian Radioactive Waste Management Program (April 1984) and the

Commission's concurrence in DOE's General Guidelines for Recom-
'

'
,

MV;p .r.f m ;.
'% V-

" mendation of Sites for Nuclear Waste Repositories (July 3,1984).

p .t - ' .) These developments are a matter of public record, and in the case of the

: 14
~

s' ? | Commission's concurrence was the conclusion of a separate public
proceeding. The Commission has considered the effects of these devel-''' -

gj!l , . - opments on its previously announced decision in this proceeding and
3 determined that these developments do not substantially modify the
,

' ,~ l [- p -

,, . : ' ,, 'T U Commission's previous conclusions.
Y ~,;p .
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PART I: ANALYSIS OF THE CONSOLIDATED GROUPS'
COMMENTS ON THE COMMISSION'S WASTE CONFIDENCE

DECISION AND NRC RESPONSES

1. Effect of the Nuclear Waste Policy Act on thec -

*
Commission's Decision

,

A. General
'

(1) Summary of Comments,

The Consolidated Industry Group agreed with the Commission's view
that the NWPA contains provisions pertinent to all of the major ele.i

ments relevant to mined geologic disposal of high-level radioactive.

'

' '
wastes (Industry at 3). The Industry Group called attention to the com-
prehensive nature of the NWPA which authorizes DOE to undertake .

steps leading to the construction, operation and maintenance of a deep
geologic test and evaluation facility; requires DOE to prepare a waste

~

management mission plan; establishes a prescribed schedule for reposi-,

tory siting, construction and operation; defines the decisionmaking roles
'.

of affected States and Indian tribes in repository site selection and-
, r

. . .

- evaluation; provides for the continuity of Federal management of the
% q nuclear waste program and continued funding; and facilitates the estab-

'

- 1, lishment of an overall integrated spent fuel and waste management sys-
'

i . tem. The Industry Group suggested that these features of the Act:

N -| should increase the Commission's confidence that waste can and will be,

(f
~

disposed of safely. The Group pointed out that the Act also contains spe-
_ ',_ / cial procedures to facilitate the licensing of spent fuel storage capacity cr-' ' . -

- J ' !. . [ pansion and transshipments; directs DOE research..developraent and
'

9.? cooperation w.tA utilities in developing dry storage and rod compaction;s

'"[.! and provides for federally supplied interim storage capacity to supple-
i 'D'

ment that ofindustry (Industry at 4-8).
lJ * The Industry Group believed that the NWPA's enactment - in and,

'^ of itself - provides a sound basis for confidence that institutional difTi-
b

. culties can and will continue to be resolved. At the same time, Industry
stated that the NWPA's enactment was not essential for the CommissionL .- .

..
" ,i to reach an affirmative decision in this proceeding (Industry at 9).

,

' ' -

q In contrast, the Consolidated Public Interest Group (CPIG) believed.

d.'.p.L j ," / -;j that the NWPA provides an insuflicient basis for the Commission's deci-,
.

. Ss *M sion in this proceeding with respect to the availability or timing of a
-

{ :. f _ /A nuclear waste repository. The CPIG contended that the NWPA contains
(',r - '[ many areas of ambigu!:y, and gave as examples:ns

~ J.
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(i) Section ll4(a) of the NWPA requires DOE to make a recommendation to the
President for the first repository site. accompanied by the preliminary com-
ments by the Commission concerning the suitability of three alternative candi-
date sites for licensing under 10 C.F.R. Part 60. DOE interprets this section to'

,

,

require such preliminary comments before site characterization begins. . .The.

* -

Commission staff interprets that section . . . to require a judgment of suitabilityW
. .

.

-q $ .; '.,. , !
under 10 C.F.R. Part 60 g/er site characterization has occurred.

e *~..i f (ii) DOE originally interpreted i 112(0 to permit continuation of ongoing site chat-
. ,

' ~ V|,
acterization at Hanford before completion of the DOE siting guidelines. DOE* Pv ~

:3 now concedes that such site characterization work must await completion of an'
e

4; ,;$ ! 6.7 -

-@. / environmental assessment prepared in accordance with final DOE sitins
,

.pa ^9.7 d' guidelines.
.

4'?m,y~y. . .
fM;f; . T 7 - ]~g (CPIG at 2-3).

f
, -[ t...

,

* %W- m. .
+

:3:.

(2) NRC Response%, . , , ..m .

,

.

D .. . . ] The Commission has considered the effect of enactment of the Nucle-

WP . ' : c.j at Waste Policy Act of 1982 and concludes that the Act provides support
d for timely resolution of technical uncertainties and reduces uncertainties .7% -

;M % in the instituti9nal arrangements for the participation of affected States'
, ._

Mf .

and Indian tribes in the siting and development of repositories and ina:
the long-term management, direction and funding of the repository pro-G , , 59 ~ *

..

gram. The bases for the Commission's conclusion are set forth in the de-;'@ .
5'

J, cision and will not be repeated here. The pusage of the Act provides evi-
"iG, ' , ' dence of a strong national commitment to the solution of the radioactiveN -

. *1 ' waste management problem.

Q R % % .- d.. The Commission recognizes the possibility of differing interpretations

$.$G| 9 ,' dj regarding the implementation of the NWPA. With respect to CPIG's dis-'

.

10 Jg u i' cussion of f Il4(a), the Commission is unaware of any differences be-
. ; . .m jfc; o e ". tween DOE and NRC in the interpretation of this section of the Act. We
.

note that DOE's recommendation of a repository site to the President

@fihkh' T[:< would necessarily be made after DOE's preliminary determination that
t'7 . . ,'

% ; uFt 3 4 J jg . three sites are suitable for development. DOE and NRC now agree that
the preliminary determination of site suitability for the alternative sitesy| * }; ~

-

7
.

'd should be made following site characterization (Commission's Final De-,,

9,ga. ;Q .'; .[; cision on the U S. Department of Energy's General Guidelines for the
f p:..y . .

Recommendation of Sites for Nuclear Waste Repositories (July 3,S - : 3; N <Wii

9.[D[UEs%E.A 3/Q
1984)).g

Concerning i 112(0, DOE has continued site characterization at Han-

"ih d kk 3 y @ ford during formulation of the siting guidelines; in accordance with thehh views of the States and environmental groups, DOE has deferred drilling
4]g/y:, 93.g d , ?$byj of the exploratory shaft pending the completion of the guidelines, sub-
.
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mission of the site characterization plan to NRC and preparation of an;

environmental assessment of site characterization activities.
'

..

t

B. TechnicalAspects'
, ,

,

] (1) Summary of Comments-

.q
The Consolidated,Indatry Group believed that the Act contained pro-

& ~ j}
. q-: a -

*

''? visions pertinent to all'of the major ~ elements relevant to disposal
. 37 's

.. ,
.

(Industry at 3). The' Consolidated Public Interest Group, on the other"'
"

j hand, contended thtt the NWPA did not resolve technical uncertainties
'~

' 2'

Y ! concerning repository development and safety (CPIG at 5). The Consoli-'

i '
'

-1 Edated State-Group did not believe that the NWPA supported a finding of
1' - coofidence because it failed to resolve technical questions and merely -

,

j . set target dates for t'cciding on the site of the first waste repository. The
'

O State Group noted that if technical problems are not resolved by the#

dates proposed by Congress, the milestone dates will have to be post-;,_ ,
.

$. . poned. The State Group dongended too that, although the Act authorizes
''

~

4! ?Gu DOE to conduct research on unresolved technical issues, the research- +

QM could uncover additional problems (States at 2). However, DOE pointedv s . q ,, ;J S out that the NWPA' provides for a focused, integrated and extensive re-. - -f u 1;' ',

R ea '
search and development program for the deep geologic disposal of high-'

# , b:( I' < 7 level waste and spent fuel. DOE believed that i 215 of the Act enhances
i confidence in the timely availability of disposal facilities by authorizing a' ay~g ,

*r I research facility to develop and demonstrate a program for waste dispos-,

%. ~ , '
4

1< al. DOE also stated tha't the schedule for a Test and Evaluation Facility'

"

1 would require the in situ testing ascribed in s 217 of the Act to beginQ .,c . -
not later than May 6,1990, thus allowing for research and development>fy'; V s

,

Mf [' Z results to be incorporated in the repository which is scheduled to open

;Qf) a / $ ' in 1998 (DOE at i1,12).y ,

g,w - w .s
a i - +< . a , .iLt
- ' i .*; * ' (2) NRC ResponseyA 2, ;d.p- >

,

+ dd ' , OS j As the record of this proceeding shows, there are no known technical

D . Mt ..a y db| } problems that would maite' safe suste disposal impossible. Clearly, fur-n ';w ~r: y ther engineering development and site-specific evaluations will be re-,

M i ~"' M1 quired before a repository can be constructed. The Commission did not;

J.16 . propose to rely on the NWPA as the' basis for resolving technical uncer-
?' '.,' Tr 7,

,

'5| tainties. Rather, the Commission found that.the NWPA provides a-

'
< u .

i$ .[,4 lJ ] framework for facilitating the solution of the remaining technical issues.
Wy,g.
'J ] ' f ., j ;

,

Title II of the Act authorizes DOE to undertake steps leading to the<.,.& ,,

',' aconstruction, operation and mainter,ance of a deep geologic test and
^

, , o L
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. .s <

'.9
., .

g .-r.
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evaluation facility and to conduct the necessary research and develop-
ment as well as to establish a demonstration program. The schedule set
forth in the Act is consistent with the objective of assuring repository op-

;^ e eration within the time period discussed in the Waste Confidence deci-*
-

. . - sion. The " Mission Plan" which is required by the Act will provide an

. "

effective management tool for assuring that the many technical activities: - . -

i. -.f.. are properly coordinated and that results of research and development'

"1. projects are available when needed.
,

,c. ,

. .. .

-

7. <

,. ~ 7> . -

;- .f C. InstitutionalAspects

t . |, ,,.m
..:. s

j
(1) Summary of Comments' " *

t ry";.<; The Consolidated State Group believed that the NWPA failed toW. i . -' .

Y
~

resolve institutional questions. The States argued that their cooperation-

cannot be assumed in the event that the general public in the vicinity of2
- ,,

a proposed site is opposed to the location. Further, the States contended-
*

;.
"

! that, if a site is ve.oed by a host State or Indian tribe, there is no assur-
- ,' *

! ance that Congress will vote to override the veto. Moreover, if the veto
~W -

j! - |, is overridden, a legal challenge is likely and the outcome is uncertain
d" - (States at 3).-.f

[ M D4 The Consolidated Public Interest Group also believed that the NWPA'

' , 'Y[ has not significantly reduced institutional uncertainties regarding partici..

pation and objections of affected States and Indian tribes. As examples; y.
v - of institutional difficulties, CPIG pointed out that State officials and

Indian tribes still have concerns regarding the adequacy of time to moni-M_3*

I tor and comment upon agency proposals, the lack of agency response to
,a [J]' ~ ~

'

.

their concerns, and inadequate funding to support their full participa-
.

1 -- ', J.J

. 3:Q o -Q.' .
tion. Further, CPIG noted that the Act (j 115) provides States and

; A Indian tribes with strong new authority to veto the siting of a repository

h*kyl.'Og '' |j:/( '. within their borders (CPIG at 5).
~ DOE, on the other hand, believed that {{ 116 and 117 of the NWPA~

- f .

would reduce Federal State institutional uncertainties (DOE at 9).', q -'au. . " .

.3
m , .

. . . .

'

-f'.s'%'i.;p'__
L- 3

'
..a -

.3 (2) NRC Response
., ~

It would be unrealistic to expect that the NWPA will resolve all in-*

7t. 7 N , ..

stitutional issues. However, it does provide specific statutory procedures
*

@M.$M.1 ', ,1;*,.

W
.

and arrangements for accomplishing such resolution. The right of affect-
b h ';f ,q , Q .bbdh ed States and Indian tribes to disapprove a site designation under the

.

. NWPA might create uncertainty in gaining the needed approvals. Never-
.$g?[MNA.P.$-[M. theless, the NWPA's establishment of a detailed process for State andem 4 , 'v
. ,q.N g
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a

a
t

tribal participation in the development of repositories and for the resolu-
tion of disputes should minimize the potential for substantial disruption

i'l of plans and schedules. The Commission does not expect that the
NWPA can eliminate all disagreement about development of waste''-

-

repositories. However, in providing for information exchange, financial
*:J - and technical assistance to affected groups, and meaningful participation

n (- > of affected States and tribes in the decisionmaking process, the Act.

Q; should minimize the potential for direct confrontations and disputes.-

m .;

77
|L D. FundingAspeca'

.

;c; ~ ~, (1) Summary ofComments
~ , ,,

7p4 . The Consolidated Industry Group expressed its general belief that the .

p" '
*

- '' NWPA assures adequate funding for interim storage and disposal of radi-
H .oactive waste (Industry at 6,7). Similarly, DOE believed that the fund-
F ing mechanism provided by the NWPA should largely remove uncertain-

- - ties in assuring adequate resources to complete the program (DOE at

[ j', .
_ ,

10,11). On the other hand, the Consolidated States Group contended
that, since the law can be changed at any time, the NWPA assures nei-

. , ther an adequate level of funding nor a prolonged congression~ l commit-a

..
(,, 9.''' i- ment (States at 4).-

J.
. s

.&' ' J < '
.)-

.'.1 (2) NRC Response;
.-

. .
.

h_ *
'

! The Commission believes that the general approach prescribed by the
! - 1 * NWPA is to operate DOE's radioactive waste program on a full-,3

-J cost recovery basis. It seems clear that Congress intended to establish a
* ' "

7 ' +$ l long term program for waste management and disposal, with built-in -f

-
' ' '

reviews and adjustments of funding as necessary to meet changing
.

,

i ' J- E: 7 .c requirements. In this regard, the Act provides that DOE must annually .
' '

. ,
- review the amount of the established fees to determine whether collec-

'e n tion of the fees will provide sufficient revenues to offset the expected'

'

L ; Jc'
~

costs. In the event DOE determines that the revenues being collected,
,

; y1 E " , ' . Y ' are less than the amount needed to recover costs, DOE must propose to

S$' 'A''- : Congress an adjustment to the fees to ensure full cost recovery. The Act
'

|
' ~ also provides that, if at any time, the monies available in the waste fund

[''5 ' e i ,1 are insufficient to support DOE's nuclear waste program, DOE will have
,

''

' W ' ]' . ;1 9
. . ' . , the authority to borrow from the Treasury. The Commission believes

. , . ,,

. :., that the long term funding provisions of the Act will ensure adequate
. fy, d , 4 financial support for DOE's nuclear waste program for FY 1984 and

}: [ beyond.'
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The Commission believes that uncertainties regarding the adequacy of

.,
. financial management of the nuclear waste program have also been re-

duced by the NWPA requirement that an Office of Civilian Radioactive'

Waste Management be established within the Department of Energy.''
. x:

This Office is to be headed by a Director, appointed by the President
|' .~

3..

|4 with Senate confirmation, who will repcrt directly to the Secretary of
.. ...

i Energy. Further, the Act stipulates that an annual comprehensive reporti"j
'

! of the activities and expenditures of the Office will be submitted to Con-

'
'

'

.

-
'

-

. . y[ p |
-

gress and that an annual audit of the. Office will be conducted by the]
'

J. _
Comptroller General, who will report the results to Congress..

*[n- ~
_ j!

- i _ ._., Some concern has been expressed that the Congress may amend the'
'

,

funding provisions of the NWPA and thereby undermine the financial
y| .j stability of the Federal radioactive waste management program. Com-

, .
menters have not provided any basis for this belief. The Commission, ' " considers this possibility to be most unlikely. It is reasonable to assume

'

'

,

that the Mng-range public health and safety and political concerns which
motivated the Congress over the past several years to pass the NWPA

,

-y
' will continue to motivate the Congress in considering amendments to

' H, # . I the NWPA..

' ,
p .. ..

"' ~ ' E. Schedule
w. ~

||
' (D SummaryofComments

2 f DOE contended that the NWPA provides additional assurance that a;

,3y repository will be available by 1998. As the basis for this belief, DOE'

,

stated that si 111 through 125 of the NWPA provide specific schedulesl 7 fy
' and reporting requirements for the timely siting, development,.j'W 'f j . ~

_- , - 5 ,

construction, and operation by 1998 of a repository for high-level waste

;#,
' and spent fuel (DOE at 6). DOE believed that these schedules and'

'i reporting requirements will ensure that deadlines are met. The Commis-. , c, ', - '. 4<

' ~- : .' sion notes that DOE recognizes that there has been a delay of about 1
I , ' i a.;,

, ,; year in its schedule for meeting early milestones such as publication of
,

j its siting guidelines; nevettheless, DOE continues to maintain that its,,); ~ ' '

' ~ .;a . - - date for completion of repository development will be met (DOE draft
1,' - Mission Plan for the Civilian Radioactive Waste Management Program,'

,,,

,h!, j April 1984).'

.,c. .'" '' '

. .. - . - The Consolidated Public Interest Group, however, did not believe-

$'b 7'"b h:@@
that the provision of specific dates in the NWPA gives assurance that
they will be met. CPIG cited, for example, the delay in preparing DOE's

i e ,7 ip@1 p/W?,$ site-selection guidelines, which were due by June 1983, and were expect-ddj '

, 'p,'
,

.q ed to be delayed further (CPIG at 4).^-
-
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Further, the CPIG contended that a date for the availability of a
repository is not certain since both the President and the NRC have
explicit authority to reject any or all site proposals that are submitted to
them (CPIG at 4). Also, CPIG believed : hat the legislation contemplates

.. the possibility of delay beyond statutory deadlines and NWPA's legisla-
: - tive history indicates that the timing of repository availability remains

, ,,

. ?4 uncertain (CPIG at 5).
. . b ,;

,

,' h (2) NRC Response
,

I One of the primary purposes of the NWPA is "to establish a schedule
- f ] for the siting, construction, and operation of repositories that will pro-

,

n. ; vide reasonable assurance that the public and the environment will be

4.] adequately protected from the hazards posed by high level radioactivea
'

waste and such spent nuclear fuel as may be disposed of in a reposito-
ry." (f Ill(b)(1)). The Commission believes this purpose will be

,
achieved.

As the Commission noted in the proposed decision, the Congress
would not be able to legislate the schedules for the accomplishment of
fundamental technical breakthroughs if it believed that such break-

9' throughs were necessary. They are not necessary. Rather, it is the Com-
.j mission's judgment that the remaining uncertainties can be resolved by?

-

" the planned step-by-step evaluation and development based on ongoing
'

. . . . , .

i! site studies and research programs. The Commission believes the Act.

i - - 73 provides means for resolution of those institutional and technical issues
most likely to delay repository development, both because it provides ani. ,

assured source of funding and other significant instittttional arrange-; 41 .p
ments, and because it provides detailed procedures for maintaining prog- '

i

v .i ress, coordinating activities and rectifying weaknesses.- . -

The Commission believes that the milestones established by the Actm
,

-

4 1 are generally consistent with the schedules presented by DOE in the
? Waste Confidence proceeding and that those milestones are generally
~ ' O reasonable. Achievement of the scheduled first date of repository opera-
L ?U tion is further supported by other provisions of the Act which specify;e ; '

means for resolution of issues most likely to delay repository comple-| - -

[ *
p? - r'

. tion. One of the earlier milestones - publication of DOE's general" >

'

1 guidelines for the recommendation of sites for a repository - was about,

L. ,_ , - gr a year behind schedule and the Commission was concerned that this

TW, %. d'
,,.

~

'f? delay could result in corresponding delays in DOE's nomination of att ". # -
'

M -least five sites for characterization work. However, DOE has indicated in

./ 3[d its draft Mission Plan (April 1984) that the suosequent milestones haveJ- ' .

l|
"

.7 i been scheduled to provide completion of the first repository by 1998.
. a., . _
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The Commission believes that the timely attainment of a repository )''
,

|does not require DOE's program schedule to adhere strictly to the mile-i

,. 3,

W stones set out in the NWPA over the approximately 15-year duration of |.
,

' | the repository development program. Delays in some milestones as well<f ..

"; ~ l as advances in others can be expected..,J .

. WW '[ . .] The Commission has no evidence that delays of a year or so in meet-
'
,

3.% < 3 'T % I. ing any of the milestones set forth in the NWPA would delay the reposi-

[[ $5 - ? " ; ;'k . tory availability date by more than a few years beyond the 1998 date
|, ~ 3 [,d specified in the NWPA. The Commission found reasonabl assurance

l @i.y 'i |g .. ] that a repository would be available by 2007-09, a decade later than that

.GW specified in the NWPA, and a date which allows for considerable slippage
.fM 3 Viq y]7@9:

-
..

in the DOE schedule. The Act also requires that any Federal agency that

, yj.J@di Q;JG.9:determines that it cannot comply with the repository development$4/
, 37M schedule in the Act must notify both the Secretary of Energy andf

3} Congress, provide reasons for its inability to meet the deadlines, and'w i~ -a
,i .~ 11 submit recommendations for mitigating the delay. The Commissionfge;

notes that the Act also clarifies how the requirements of the National' '

, ' C. .i, / Environmental Policy Act are to be met. These provisions of the Act, asU 6,i - well as'the provisions for research, development and demonstration ef-
uf

[ jrj$-
forts regarding waste disposal, increase the prospects for having the first:WE _

a-

Q'?.., '.e repository in operation not later than the first few years of the next-

;7Py eN 5k 1',& '
'

.f century.
The repository development schedule may have to accommodate such-

.

Me[' T ,y contingencies as vetoes of proposed repository sites, prolonged public
hearings, protracted litigation, possible project reorientation, or delay int iW :. .g
promulgation of siting guidelines. The schedule now incorporated into: /% - ''

I $~bQ4 ~ "[ the Act allo vs substantial time for these possibilities.
p -T 'f,

, ::ia +
''

,

PQ.,_{ ' ', [. i _). . ,'[
' c.; 2. Discussion of the Safety of Dry Storage

,

n

. - 3, b 6y A. Summary ofCommenu'

a<,

Qf 'l
DOE believed that the availability of dry storage techniques provides -

,_
<.0 f; ,1c4 further reasonable assurance of the ability to safely store nuclear wastes*

. %J ~~ ~$ at least 30 years beyond the expiration of reactor operating 1: censes.

A .. | . - /' DOE stated that the citations quoted in the Commission's rationale are' ''

D 7., reliable and representative of the literature in the area, and that the

. [n ': -
C u.

N'D d' Commission's technical judgment on dry storage conforms with DOE's''
?

j rp), @yijQj
experience and is accurate and correct (DOE at 16). The Consolidated'

.

$7.yfjeM
Industry Group also stated that the pertinent points in the Commission's

?i'; Md; A discussion appear to be adequately supported with appropriate referencesN

g q . t .c ' " Y - (Industry at 10,11).V
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. In further support of the safety of dry storage, DOE cited the
following:<

^ '

- Extensive worldwide experience shows that dry fuel handling
and storage is safe and efficient. Irradiated fuel has been

,

- handled, shipped, and safeiy stored under dry conditions since-

' ''

the mid-1940s. All types of irradiated fuel have been handled
'% dry at hot cells, where a variety of phenomena have been ob-

r . [' served in detail. The passive nature of most d y storage con-
f cepts contributes to the safety ofinterim storage by not requir-
1~ ing active cooling systems involving moving parts (DOE at 16).

- - Regarding specific experience, DOE stated that reactor fuel
is has been successfully stored in dry vaults licensed under Part

, 1 e., 50 at the Hallam sodium-cooled graphite research reactor in
' ' ' 's Nebraska and the Fort St. Vrain HTGR prototype facility in

Colorado. In addition, dry storage of zircaloy clad fuel has,

. . . been successfully conducted in drywells and in air-cooled':e
'

vaults tt DOE's Nevada Test Site. There is favorable foreign
experience with dry storage at W>lfa, Wales in Great Britain,-

at Whitesell in Canada, in the Federal Republic of Germany,

-

in France where vault dry storage of vitrified waste is routine,'

,
,.

and in Japan, where a dry storage vault has been recentiv con-
"'

structed (DOE at 17).
'| . - To date, all dry storage tests have indicated satisfactory storage

,

of zircaloy-: lad fuel without cladding failure over the tempera-" '" <

-' ture range of 100*C to 570*C, in inert atmospheres. Existing
. _ data which support the conclusion that spent fuel can be stored
b a ': . safely in an inert atmosphere for at least 30 years is being aug-
j ~ ; ', mented by additional ongoing research (DOE at 17,18).

';% None of the consolidated groups of participants offered comments
' '

which were critical of the Commission's discussion of the safety of dry
' " storage.

ru

B. NRCRespense,,

; The Commission is confident that dry storage installations can provide
f. continued safe storage of spent fuel at reactor sites for at least 30 years

'

', after expiration of the reactor operating licenses.
.p
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3. List of Respondents
.

.

CONSOLIDATED PARTICIPANTS AS RESPONDENTS TO THE.. , ,

- COMMISSION'S WASTE CONFIDENCE DECISION

b . i' 1. Department of Energy (DOE)
.

e-
,1, 2. Consolidated States Representative 8 (States)- '

'' 3. Consolidated Public Interest Representative 2 (CPIR)|, ','

7 ' ,: ?. 4. Consolidated Industry Representative) (Industry)'

' '

: .-
.

d' v

' '

., c. PART II: COMMISSION CONSIDERATION OF
, 'i.s

- f ADDITIONAL COMMENTS ON ITS FOURTH FINDING.

' -

. . ,
1. Introduction',,

~ On . November 3,1983, the Corr. mission reopened the comment
.

,

,
period in this proceeding to receive comments on: (1) the environmen-'

- k. e J.r-..
1 tal aspects of its fourth finding - that it has reasonable assurance thst, if" '

-

necessary, spent fuel can be stored without significant environmental ef-s-

' " fects for at least 30 years beyond the expiration of reactor operating
licenses at reactor spent fuel storage basins, or at either onsite or offsite,

independent spent fuel storage installations; (2) the determination that'

' ( -

there are no significant nonradiological consequences which could ad-J.:,''
. .

versely affect the environment if spent fuel is stored beyond the expira--

'

tion of operating licenses either at reactors or at independent spent fuel

n. .
-

storage installations; and (3) implications of comments on items (1) and,

,

. r. , .

.'[. _

<

..
+

0.' ' I The consohdated states Group consists of the Attorney General of the state of New York. Minnesota
(by its Attorney General and the Minnesota Pollution Control Agency), Ohio, south Carohna and

,

H ;)is ,
,

Wisconsm. The remaming poeticipants previously consohdated in the states Group have not jomed in
*

,
*

,

et :hese commenti

"g' ;
' % J The Consohdated Pubhc laterest Group is represented here by the Natural Resources Defense

Council. Inc. the New England Coahuon on Naclear Polluuon. the sierra Club, the Environmental
,

- ,, ' -,
Coahuon on Nuclear Power, Wisconsin's Environmental Decade, Mississippians Asamst Disposet, safe, ,,
Haven, Ltd.. John O'Neill, Jr.. and Marvin Lewis.

. 7 * {' j
2 The Consohdated Industry Group is represented by: Amencan insutute of Chemical Ensmeers.< ' ,

American Nuclear society; Associanon of Engineenns Geotosists. Atomic Industnal Forum. BechtelA* ,
i+* '

-
' Nanonal; Consumers Power, General Electric; Neighbors for the Environment, scienusts and Engineers

~., ' for secure Enersy; Tennessee valley Authonty; the Untities group INissara Mohawk Powerx

. |
Corporsuon, omaha Pubhc Power Distnct. Power Authonty of the state of New York, and Pubhc serv-

,

s-
5

, _[f( 1 ice Company of Indiana, IncJ; and the Utihty Nuclear Waste Management Group-Edison Electncgf." >- "' < -

. ,
,

Institute. In order to emphasize the independent nature ofits participation, the Amencan Nuclear socte.(f' ,. M. %[-'"'*4-J ty has chosen to proceed separately. ANs conunues to protest its assignment to the Consohdated Indus.
J. . m

5(
. / -A " 7 - '

l try Group and has offered separate comments on the Commission's Waste Confidence decision. since

L( - L c.|- 0''% 2 only the consolidated groups of participants mere invited to comment on the proposed decision, the,

I ANs's separate comments are not discussed here. Further, TVA as a Federal agency, wishes to stress' *

. _ } the mdependent nature ofits participatiort,*#.015 * -

s. _!
-
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(2) above for the proposed amendment to 10 C.F.R. Part 51 (48 Fed.
Reg. 50,746).

The Commission has considered those comments and, for the reasons
discussed below, finds no reason to substantively modify its fourth find-
ing or other related aspects of its decision in this proceeding. The Com-

,

i mission has, however, made revisions in its fourth finding to clarify its
| original intent.
[ Thirteen comments were received. Seven commenters identified vari-

ous reasons which they believed argued against the finding.* Six com-
menters supported the linding.5 In addition to the issues on which the

j
Commission specifically requested comments, some commenters raised

g
additional issues regarding the Commission's compliance with the Na-
tional Environmental Policy Act (NEPA).

!

| 2. Environmental Aspects of Extended Storage of Spent Fuel

| A. Radiological Consequences ofSpent fuel Storage

! The Commission's proposed fourth finding stated:
?

The Commission Onds reasonable assurance that, if necessary, spent fuel can be
stored safely without significant environmental effects for at least 30 years beyond
the expiration of reactor operating licenses at reactor spent fuel storage basins, or at
either onsite or offsite independent spent fuel storage installations.

} The public was invited to submit additional comments on the environ-
'

mental aspects of this finding. Those comments, and the Cc nmission's
responses to them, are set out below.

The State of Minnesota (" Minnesota"), through its Attorney Gener-
al, and the Sierra Club believe that an event at the spent fuel pool for

j Prairie Island Nuclear Generating Station (" Prairie Island") indicates
that irradiated spent fuel assemblies are degrading rapidly with time. In
December 1981, during a fuel transfer operation at Prairie Island, the

f top nozzle assembly separated from the remainder of a spent fuel assem-

i bly due to stress corrosion cracking of the spent fuel assembly while it
I was in the spent fuel pool. Minnesota and the Sierra Club acknowledge

~

j that this separation was an isolated event; over 5000 similar spent fuel
t

I

4 Department of Law of the state of New York. Marvin Lewis sterra Club safe Haven. Ltd., Attorney
General of the state or Minnesota, Department of Justice of the r, ,te of wisconsin and Natural'

| Resources Defense Council. Inc.
j 8 s.:lentists and Engineers for secure Energy. Inc., Amenca9 Institute of Chemical Engineers. Amencan

N Atear society, Utilay Nuclear waste Management Grcup-Edison Electric Institute. and U.s. Dcpsrt.
ment of Energy.

.
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...: s.
assemblies have. been moved successfully at other plants. These com-.

,7 1 menters also acknowledge that television examination showed no corro-

.. yf - - 1 sion cracking of similarly designed fuel assemblies at other nuclear
,

+ -

,$ a l.dd power plants: Zion. Trojan, Kewanee and Point Beach. They also ac-'

',% i. UNT knowledge that even though the water contaminant contributing to
stress corrosion cracking has never been identified, the possibility that it.W p?.}% c.J:. q,[hsQtM, may have been sulfates has led the Commission to suggest that Praisie

:

i;-'

)| .7 4.1, .a ?.Q i. Island monitor the sulfate levels ofits spent fuel pool.

*% However, the Sierra Club contended * that the NRC staff essentially is-

?j s 9p,|W|" # ;l
g

~'_

f'''
, .

nored the opinion of Mr. Earl J. Brown, an NRC engineer, that sulfate.t
contamination is a generic problem at pressurized water reactors 1

I.Z' ? 9 (PWRs). The Sierra Club also believes that television inspection of
+

n,k..-[' spent fuel assemblics in spent fuel pools cannot reveal the initial signs of
^ ~

. . - " stress corrosion cracking. For these reasons, the Sierra Club.and Min-,1
''.

,
- '2'' nesota believe that there is no assurance that spent fuel can be stored*

,

[ . j safely in spent fuel pools for 30 years after reactor shutdown or for 60
"

~

j years after irradiation.. s

,.. :. . .. , ?. The NRC investigated the Pr irie Island event and found it to oc anY~ 2.

g N ' ,,~, ~ -| isolated event without generic impact. The staff also concluded that if a
.

;

2,n __ f fuel assembly were to drop due to top nozzle failures, such an eventA.

7
. L wculd not lead to a criticality hamd in a spent fuel pool and that suchK

1 v

'w' an accident would result in radiation levels at the site boundary well
'Q;-

,,y rl; 1 % within the limits in 10 C.F.R. Part 100..The NRC Staff AssessmentF

"S J .[ . Report ("SAR") and associated memoranda, although already publicly
,

b gj , [[, ' available in the Commission's Public Document Room, have been
! h,.72 t. , added to the docket of this procc-ding. That SAR concluded that the

(Qt : .e 9 2 event was caused by intergranular stress corrosion cracking due to an'

F j- unidentified corrodant temporarily present in the spent fuel pool.

|" j $%g
%,p,)

[ As for the Sierra Club's specific comments, the staff recognized that
.

. ..g & sulfate contamination was suspected to have contributed to the corrosion:
' '

-u
and recommended that licensees administratively control sulfate level2 "i 'gO

' concentrations in spent fuel pools. Such monitoring had been recom-
.

W .',- 4

| LM 93 mended by Mr. Brown as the only action that should be taken in re-4

4'n '.y ", sponse to the mcident. Although Mr. Brown stated that in his opinion'
.

' Tri 1.Nf ; the event was a " potential" generic issue for PWRs, subsequent staff in-

7 J " 7.t vestigation revealed that the event was an isolated incident. The staff
,

. < 74 ,:
'.y

A :%j'p g,+ ., .

| 3,y, y 1

. o r .wc1

' ['NJijf)|hY'[.gr.I" {D 6 sierra Club also ses.ed that the stair did not consider en Ook Ridge report (oRNL 3684. November
-.Q ,~ y - ,9 -

W;Y./)@M.M,bA% . |h;.
1964) which idenafied water vapor se contributens to corroesen of the type of steel used in spent fuel' d b.' g7,* essemblies. That report is not germene to light water reactor fuel because it addressed the eenmussuon*$tg

' b,'.,'? of steintese steel in a high temperature, gas cooled reactor environment, which is very defferent from '
,~ the environment of a heht weier reactor. Refer to the descuseson in i 2.4A of the Appenden to the Com.
. ' GM ,, ,; RN j?1, ee t w, m sa.on . ecia n.
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7 , also considered the properties of the steel used in the spent fuel assem-
%,Y-1m y blies and acknowledged that they cou:d have contributed to the event.

,

1. f * _ ; '.J.i" _ However, the absence of any similar events for 5000 other spent fuel as--

Q U .'.9 % .,'?:. the Commission finds no basis for reconsidering the Safety Assessment.
O'& semblies indicated that the type of steel was not critical. Accordingly,

i sc| ;'i
k i; 5.e 'NH.i . .j Report's finding tnat the Frairie Island event was an isolated incident

hh$ U dg.' @} and recommendation that sulfate control was an adequate res,>onse, or
L;MID:Qh for altering its cone:usion concerning the potential environmental im-

[M [ 9)[T 3.'M Pacts of stored spent fuel.
R A G:, v * :3. ; Wisconsin, Safe Haven, Ltd., and NRDC contended that the environ-
!$ '

[i
Di mental effects of extended spent fuel storage are site specific and should

L"
^

~

be considered on a case by-case basis.' Safe Haven believes that the indi-
? ']'[1y/: viduality of each plant and its environmental surroundings necessitate

.

,

'+ separate evaluations of extended storage of spent fuel, but identified no.. ' .Ev *

|

. [k 7 '.% site-specific factors which would result in significant environmental'

"

; , [ impacts. NRDC listed some site-specific factors: geology, hydrology,'i- '
-

:w 7 seismicity, ecological factors and individual proposals for spent fueli: * '-

L[
|' ?. s .. 4iM]J

y,sp '. . management and storage. However, NRDC did not suggest how these
factors could lead to significant site-specific environmental impacts that

N, _ _ . W .J would preclude the Commission from making a generic finding. Similar--

, , . -JMF ly, Wisconsin listed as relevant factors proximity to population centers,,

'

d, . ,y/4 .h highways, geologic faults, dams, floodplains or shorelines affected by"

i ? N J ; '' .h " erosion, but offered no suggestion of how these factors could affect the
L' . , . <s- Commission's generic determination. For example, there has been no

"

L ' , | g g'f * | 1 discussion of why the Commission's seismic design requirements,'

,

fu w < ;f, -N W though site-specific, are not generically adequate to assure that spent.

b m;.d;'y y fuel can be stored for up to 30 more years in a spent fuel pool designed
i ..? ,$W;y ^ to withstand the largest expected earthquake e each reactor site. Mr.

S ' ~ 1 %. ',.#"g' Marvin Lewis contended that the fourth finding had no basis because
Q ' g;.M'7 /1 the Commission had little or no experiance with storing spent fuel for

I '. , JE 7 ' 30 years or with storing fuel that could be up to 70 years old. Mr. Lewis
'

N* O also asserted that the pyrophoricity of the zircaloy tubes containing-

'

J;f, ol?mK spent fuel for 30 years presents .in unknown fire danger. This comment
/ , [., WM. . -is based on a private communication to Mr. Lewis regarding the condi-
J M ..'' d tion of the spent fuel at Three Mile Island. Unit 2. By the terms of thatE'

l'
- k-[2 ' yj) . letter, any fire danger associated'with pyrophoricity of zircaloy arises', .:,

' ' y from the accident conditions at TMI 2. NRC has previously studied the'?
y;. , - A- . -: ~ .; "?

.h|d W @Q %,y||; Q};f;
' Dt ?.?

. /,. - .

, (s.,M|f,Y { |' Tid. h. g?f h.c.'s ? j,g i.i,

I 7 safe Haven also sussessed that a full environmensat and enfety review should accompany any unhty's.-MK'y '. -s (- proposed plans submitted pursuant to 10 C.F.R. Part $0 (i 50 $4aaH for extended storage of spentf'. ' '
' 2.Vec . - .M . fuel The Commission will treat its review of any such unlity propoest in accordance with the established; '.,

b ' ' * ' [ ,Y
"

procedures for considering any apphcation for a hcense aniendment.
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effects of loss of water from pools on the temperature of stored spent
fuel (NUREG/CR-0649, " Spent Fuel Heatup Following Loss of Water
During Storage," March 1979). While this study noted that oxidation
could become self sustaining for temperatures in the neighborhood of
850-950*C (NUREG/CR-0649, at 13), the study shows that such oxida-
tion can only occur for extreme temperature conditions and for spent
fuel that has been stored for a relatively brief storage period. In order for

;

j rapid oxidation to occur, the age of the spent fuel (30,000 MWD /MT
j burnup) would have to be in the range ofless than 10 days to less than 2

years, depending on the density at which it is stored (see NUREG/CR-4

I 0649, Figure.17, at 55). Moreover, one must assume a continuing
oxygen supply adequate to sustain the oxidation. Any damaged spenti

fuel such as that from TMI 2, would be canned to avoid particulate loss
and would have already aged several years. Neither the heat loed leading

,

to temperatures capable ofinitiating rapid oxidatica nor the presence of
an adequate supply of oxygen to sustain a pyrophoric reaction would,

seem to be present in any storage configuration or under conditions that

i would rect.ive NRC approval. While it is correct that spent fuel has not
been stored for over 30 years, the record shows that utilities have suc-i

cessfully stored spent fuel for over 20 years, and that there are no
known physical processes which would indicate that it is impractical to
extrapolate that experience to make predictions about the benavior of
spent fuel for 70 years of storage.

| The Utility Nuclear Waste Management Group - Edison Electric in.
I stitute and the U.S. Department of Energy referred to several documents
: in the record whi:h show that the relatively low energy content of spent

fuel and the relatively benign static environment of spent fuel storage
render insignificant the radiologic impacts arising from the extended
storage of spent fuel. As discussed in more detail below, these docu.
ments also show that there are no signiGcant nonradiologic environmen-
tal impacts arising from such extended storage. Under these circum-
stances, the Commission finds that it has sufficient experience with
spent fuel storage to predict spent fuel behavior during 70 years of stor-
age and to find that such storage will not result in significant environ-
mental effects.

,

B. Nonradiological Consequences ofSpent fuelStorage

j The Commission's fourth finding rested in part on the Commission's
determination that there are no significant nonradiological consequences

| due to the extended storage of spent fuel which could adversely affect
the environment. The public was invited to comment also on this finding'

t
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and to provide a detailed discussion of any such environmental impacts.
, , Mr. Marvin Lewis asserted that the continuous storage of spent fuel-

;M - under water for 30 years or more requires unprecedented institutional
,

. , - J.. ,' guarantees. He also noted that there had been no consideration of
.('' '

-[. financial, economic and security implications of storage for 30 or more .
@,~j,~- . , Y. W. B 'i years. Mr. Lewis did not expand upon these assertions to explain how

.

:- P 7. , j ' they would result in significant nonradiological environmental
. % . " ' YF U

,. .

consequences, in any event, the more than 20 years of experience with
h; ' ; ^' M 'f[ storing spent fuel demonstrates that storage of spent fuel for 30 years or
, y. .j sMi more does not require unprecedented li:stitutional guarantees or raise.

% g . N. g ^,j unique questions regarding finances, economics or the security of ex-

@W '!, {Jj J J j
" 3.x d tended spent fuel storage. Further, the Commission will require all reac..

tor licensees,5 years before expiration of their operating license, to pro-
u+:, ; * i; vide a plan for managing the spent fuel prior to disposal. Moreover, the
6.. e record documents referred to by UNWMG EEI, DOE and AIF show..

E..T . *O |. that there are no significant nonradiological environmental impacts asso-
'

' ' '

. ciated with the extended storage of spent fuels. The amount of heat, .

, | d y ,* ,i given off by spent fuel decreases with time as the fuel ages and decays..s .

W '4 N-J radioactively. No additional land needs to be devoted to storage facilities
-

-.

M - 6 u4 because reactor sites have adequate space for additional spent fuel pools,

,. i or dry storage installations. The additional energy and water needed to. : : - -

7 x.S maintain spent fuel storage is also environmentally insignificant. No
R. *' ; . N - commenter has challenged these assessments of environmental impacts

U d and the Commission has no reason to question their validity. Under
' ''

!c these circumstances, the Commission has no reason to reassess its prior*-

. ? ' . '. ' determination that extended storage of spent fuel will present no signifi-
_.

h , Y yf ( cant nonradiological consequences which could adversely affect the
i environment. '- ' '

, N s l , , ;y , M '
,

, . ~ . . t -

,J q 3. Ceanaissies Complissee with NEPA9-o .
,

.- .,.
,

-e Several participants challenged the Commission's compliance with
'

.

, ,

p2 4
D-

. 5 a NEPA. The States of New York ("New York") and Wisconsin contend
I that since its inception, this proceeding has focused on the availability

g[' \,q and safety of spent fuel storage, and has been conducted outside the
'

scope of NEPA. New York supports this contention with the followingw.'" i- '

'

a quote from the T cst Prehearing Conference Order (February 1,1980)r - e
,

Op ',j g ,~ m j (unpublished):

sy?? mf,"c "
cT; .,'. 'W .

h"' e,' . (y ",",|; '
'

c, ; -1 This rulemakins proceedins does not involve a major federal action havins a sismfl.
.j cant impact on the environment, and consequently an environmental impact state.*

>j9 - ment is not reqwred by NEPA . . .t
m , V ,, f

',;| *y's,

C - ,v .

_ f* 313s ,.

e , ,. 4

*'e ,+ 6 '

. ' .,=

#
, ) (' ' f# "4 s, , , s g,

<n , ' .

, . . a . *

p.
,

y p
'r.*

b
,

1 Le
'

s $ F p
#

J * -
r. , .

, ,

Q' , s' .
* s

, , ,, ,

- , ;- ;-- v. . . .. , .
. u ,

, ,

u
- e -

, . , ,



.

n

New York asserts that this statement caused the participants not to con-
sider NEPA in their filings. Accordingly, New York believes that the

,

Commission cannot now transform the Waste Confidence Proceeding
into a NEPA proceeding. In New York's view, joined by the Natural
Resources Defense Council, Inc. ("NRDC"), NEPA required the Com-
mission to prepare an environmental impact statement ("EIS") or envi-

6
~

ronmental assessment to consider the environmental impacts of spent
J fuel storage at reactor sites beyond the expiration dates of reactor

- ' licenses. The Utility Nuclear Waste Management Group-Edison Electric
Institute ("UNWMG eel") believes that it has been clear from the*

-

outset of this proceeding that the Commission intended to develop envi-
ronmental regulations appropriate to the issues considered here.
UNWM3 eel cites several factors in support of its position: (1) this'

proceedmg was t.7e oisect outgrowth of a NEPA case, M/nnesora v. NRC,
602 F.2d 412 (D.C. Cir.1979); (2) the Notice of Propose,d Rulemaking
explicitly stated a Commission intent to deal with environmental aspects
of spent fuel storage; (3) the proceeding was docketed under Part $1,
the Commission's regulations implementing NEPA; (4) the Commission
stated that it would draw on the record of the rulemaking on environ-
mental impact of the nuclear fuel cycle (Table S 3) and inciuded in the

|
NRC Data Bank for this proceeding sources of information on the envi.

,

ronmental impacts of spent fuel storage; and (5) several participants
. .

{
included in their statements information pertaining to the environmental

*L
impacts of spent fuel storage.

The Commission believes that from the very beginning of this
proceeding, participants were en notice that environmental apects of
spent fuel storage were under consideration. The notice initiating this' '

f, .

-'. proceeding stated, in pertinent part:
,

,

;
if the Commission finds reasonable assurance that safe. offsite disnosal ror radioac.
tive wastes from heensed facilities will be available prior to emperation of the facih."

ties' hcenses, it will promulgate a final rule prosiding that the rauronmental ast
safety empinations of continurd onute storcer after the nrrmination of turnses need not
be considered in individual heensing proseedings. In the esent the Commmion'

e

determines that onsite storage after hcense espiration may be necusary or'

appropriate, it willissue a proposed rule providing how that question millir addirsted.
e;

-
liased on the material received in this proceeding and on any other relevant infor.
mat.t n properly available to it, the Commission will pubhsh a proposed or final rule

' in the federal Reinter, Any such finai rule will he effectae thirty days aft.ts ,

,

.

pubhcation.y
,<

1,,
'

in ; ,

44 Fed. Reg. 61,372,61,373 74 (1979). (Emphasis supplied.)'

'2<'
,
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.

,

. It is clear from this notice that if the Commission found that onsite
. storage after termination of reactor operating licenses would be necessary

or appropriate, then it would propose a rule for dealing with the question
o of environmental and safety implications of continued onsite storage,

m, .
- New York's reference to the statement in the First Prehearins Confer.i

H ',
'

ence Order is inapposite. That statement addressed the issue of whether
( a decision in this proceeding would be a proposal for major federal,.

,' ~ \ action having significant impact on the environment so as to require an
'

:,. .

,1 * : -
'

EIS. The Presiding Officer found that the decision itself would not re-, .,

,5' ."
quire an EIS. His decision in no way implied a chanse in the scope of>

.
,..

the proceeding as announced in the notice initiating it., ' . . .

. , '

: There is also nothing about the Commission's fourth finding which re-,
'

,J quires an EIS. Neither New York nor NRDC has explained how this
'

-

.t _ s

fA finding is a major Federal action having a significant impact on the, t

human environment. The finding provides a basis for a rule that pro-'
,,

vides that environmental impacts from extended storage of spent fuel,

,

are so insignificant as not to be required to be included in an irnpact.am . . .
*

, . . 1 statement. The validity of such a rule depends on the procedures used
'

N' ~

to promulgate it and the record supporting it. An EIS is not required be- :
''

cause such a rule itself has no ensironmental impacts, significant or' *
,

otherwise.' To require an EIS here would be essentially to require an. <
,

'

EIS to show that no EIS is required. Clearly such a result would be,
' ', '' '" l in:orrect. Accordingly, the Commission finds that NEPA does not re. ;

quire an F.lS to support the fourth finding.*
..

, ,

d'' [

~ ' .
,
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3
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s ;
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* > y.
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,
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*

,
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$
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,
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'
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6. American Institute of Chemical Engineers (AICE)

7. Atomic Industrial Forum. Inc. (A!F)

! 8. Utility Nuclear Waste Management
: Group-Edison Electric Institute (UNWMG.EED
j 9. Natural Resources Defense Council. Inc. (NRDC)

10. Attorney General of the State of Wisconsin (Wis.)
.

-; 11. U.S. Department of Energy (DOE),

| 12. American Nuclear Society (ANS)
13. Attorney General of the State of Minnesota (Minn.)

. ,

!-

i APPENDIX'

I-
,

j RATIONALE FOR COMMISSION FINDINGS IN THE
MATTER OF THE WASTE CONFIDENCE PROCEEDING!

t

| Table of Contents

I
Page

314
1.0 INT ROD UCTIO N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2.0 RATIONALE FOR COMMISSION FINDINGS . . . . . . . . . 315
3152.1 First Commission Finding . . . . . . . . . . . . . . . . . . . . . . . . . . .

A. The Identification of Acceptable Sites . . . . . . . . . . . . . . 316
B. The Development of Effective Waste Packages . . . . . . 320'

1. Waste Package Considerations . . . . . . . . . . . . . . . . 320
, 2. Effect of Reprocessing on Waste Form and

323Waste Pac kage . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
C. The Development of Effective Engineered Barriers for

.
,

Isolating Wastes from the Biosphere . . . . . . . . . . . . . . . 326
326

-

1. Bac k fill M a te rials . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Borehole and Shaft Sealants . . . . . . . . . . . . . . . . . . 328

D. Summary of Views on the Technical Feasibility of
330Safe Waste D isposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

{ 3312.2 Second Commission Finding . . . . . . . . . . . . . . . . . . . . . . . . .$
332,

A. Technical Uncertainties . . . . . . . . . . . . . . . . . . . . . . . . . .
1. Finding Technically Acceptable Sites in a* *

332Timely Fashion . . . . . . . . . . . . . . . . . . . . . . . . . . . .>

,;; 2. Timely Development of Waste Packages and., m .,

"'

3366| Engineered Barriers . . . . . . . . . . . . . . . . . . . . . . . . .
- .

,

. .

-|.

-

.

.,
,

a

313*

. , . . .,

'

.. .,.

e

e

i

4

-----A_ _ _ _ _ . _ _ _< _



r. - - - - _ _ . __

_ - . .-
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.

-
>

r

; Page'

2.2 Second Commission Finding (Continued)

B. Institutional Uncertainties . . . . . . . . . . . . . . . . . . . . . . . . 339
-

1. Measures for Dealing with Federal-State Local
Co n ce r n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339

2. Continuity of the Management of the
*

Waste Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 342,

./, 3. Continued Funding of the Nuclear Waste,

'"; i Management Program . . . . . . . . . . . . . . . . . . . . . . 344,

'
; 4. DOE's Schedule for Repository Development .. . 345. ,

2.3 Third Commission Finding . . . . . . . . . . . . . . . . . . . . . . . . . . . 350-
'

2.4 Fourth Commission Finding . . . . . . . . . . . . . . . . . . . . . . . . . 353
>

'

. . A. Long Term Integrity of Spent Fuel Under Water Pool
.

'

j Storage Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354,

' .k ;
, B. Structure and Component Safety for

' '

Extended Facility Operation for Storage of Spent Fuel,

,

4 in Wate r Pools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357
* '

- | C. Safety of Dry Storage of Spent Fuel . . . . . . . . . . . . . . . . 359
{ D. Potential Risks of Accidents and Acts of Sabotage

-
.

,
'

'

at Spent Fuel Storage Facilities . . . . . . . . . . . . . . . . . . . . 363
E . S u m ma ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.

', 2.5 Fifth Commission Finding . . . . . . . . . . . . . . . . . . . . . . . . . . . 367,

,
,

, , , ' ' ' ; R EFER ENCE NOTATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372,

i,

1
6 > 1.0 INTRODUCTION

The rationale for the five Commisuon findings resulting from the. ~

< L, ? '
' ' ~

Waste Confidence proceeding is summarized below. This rationale is._, . y
based principally on the record of the proceeding which includes partici.a

'

pants' position statements, cross statements, prehearing and oral state-<^ e -

' l ..;s
.

,

4' ' ments (in the discussion below, the participants are identified by ti*e ci.
'

'

.} tations defined in the Reference Notation at the end of this document).. , ,,

?, l The Commission also relied on the provisions of the Nuclear Waste
''

I Policy Act of 1982 (NWPA), and other substantive material not original.-a
^

-
! ly included in the record relating to the discussion of the safety of dry,. ,

-
'

storage of spent nuclear fuel in the Commission's Fourth Finding; the
*Js.

'

the record along with the relevant comments of participants in this
NWPA and the dry storage material have now been incorporated into

-

.g . ;',.
.

y,#w,(''

. .
f. .'J

proceeding.
-

.m
.N*%E

'#(Q W
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The Commission notes that two relevant developments have occurred
subsequent to the closing of the record in the Waste Confidence
proceeding. They are the publication of DOE's draft Mission Plan for
the Civilian Radioactive Waste Management Program (April 1984) and

.

;

the Commission's concurrence in DOE's General Guidelines for'
' ,

l Recommendation of Sites for Nuclear Waste Repositories (July 3,'

'

Y _' '|
1984). These developments are a matter of public record, and in the

;f - 1 case of the Commission's concurrence was the conclusion of a separate'

. s
''j public proceeding. The Commission has considered the effects of these.,,. -. .

developments on its previously announced decision in this proceeding
and determined that these developments do not substantially modify the|, ;

~

~,
'

, . Commission's previous conclusions.
.

,

, .,. ;

2.0 RATIONALE FOR COMMISSION FINDINGS"'
e

i
2.1 First Commission Finding

w y
1 . 'j The Commissionfinds reasonable assurance that safe disposal of r.sdioac-,,

L }
tive waste and spentfuelin a mined geologk repository is technkallyfeasible.

' The Commission finds that safe disposal of high-level radioactive
P. m 1, . i '- waste and spent fuel is technically possible and that it is achievable using

,

'. ,*

-
- existing technology. Although a repository has not yet been constructed. .~ e 1 and its safety and environmental acceptability demonstrated, no funda-'

'O
'

? ,

. J| ':- 6 mental breakthrough in science or technology is needed to implement a~

.

't .' successful waste disposal program. Those participants who questioned
the availability of a repository did not contend that fundamental scientific

,

' , ' ' , ' ' ''.m
breakthroughs were required, but questioned whether technical prob-"

lems could be resolved in a timely manner. The record supports the con-. ,

> '

clusion that the safe disposal of high level radioactive waste and spent
..

| ", ,
, , . nuclear fuel from licensed facilities can be accomplished.

"

; . j. 4J y i.
~ The Department of Energy's (DOE) position is that disposal in mined

geologic repositories can meet the goal of providing safe and effective
.

.' . 'i' y -

QS > |[7 , isolation of radionuclides from the environment (DOE PHS at 2,4; Tr.

yf [f at 11). A number of pceticipants stated that waste containment and isola-
M.$.< p x,:'s # .y E d tion from the biosphere are scientifically feasible (USGS PS at 4; NRDC<-

, . . qi . , ,, * c i PS at 9; UNWMG. eel PS, Doc. I at 22, Doc.11 at 116; Consolidated in-
dustry Group Tr. at 16; Consolidated States Group Tr. at 98). This view

.

'

, ' ;'j,, '1
-- 9 . ,1 ; '

m' '3 f( ' "! is consistent with the conclusions of the Report to the Amerkan Physkal

My% +.'.'.? Society by the Study Group on Nuclear Fuel Cycles and Waste Management
g,

(50 Rev. Mod. Phys. (No.1, Pt. II), S6 (January 1980)) and the -.

| 4 " g/ " Report to the President of the Interagency Review Group on Nuclear
_ L'" " r ;.." ;

4 t.x f.e Waste Management" 38 (Final Report, March 1979).
-.

,

. y ,c . .m,o;
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The conclusion that safe radioactive waste disposal is technically feasi-
ble is based on consideration of the basic features of repository design'

- ~ and the problems to be solved in developing the final design. A mined

- -
^,

. geologic repository for disposal of high-level radioactive waste, as devel-. ;

oped during the past three decades, will be based on application of the,

.' -
> multi-barrier approach for isolation of radionuclides. The high-level radi-

,|! . <i- osctive waste or spent fuel is to be contained in a scaled package and, 3

p, '
~ ] any leakage from the package is to be retarded from migrating to the bio-

-

sphere by engineered barriers. These engineered barriers include back-. 4
'M- filling and sealing of the drifts and shafts of the mined repository. We be-m -

M.
; ''; lieve that the isolation capability and long-term stability of the geologic

*

,

M '' ' f|M setting provide a final barrier to migration to the biosphere.*.

Ey l." . 7d The selection of a suitable geologic setting is one of the key technical
( ~. '| problems which DOE must solve. Other problems include development

'

W~'
, 2.. hazard is greatly reduced and engineered barriers that can effectively

9 of waste packages that can contain the waste until the fission product--
'

t' .

~ ! . * 7 d' ' retard migration of radionuclides out of the repository. The Commission, g.,

C' ,i recognizes that these three problems are not the only ones which DOE's:

[! ,' ' { program must solve, but they are critical components of the multi-
t - c'- 4 barrier approach for nuclear waste isolation.' Much of the discussion in
'I j .y ,

j this proceeding has focused on these problems. We have reviewed each

* 'y of these issues and have concluded that they do not present an insoluble:y .
,,

'

; problem which will prevent safe disposal of radioactive waste and spent
i:

~ "

__

' ' ,1 fuel.

- > ,.
. h~ Y

_

. '- 9 ;) . A. The Montffleetion ofAccepanble Sites:.
-

.a. -

'N%X;j': } r |.S j There is general agreement among the participants that the period._
T

N i[[ *d.i (; @7*
during which the wastes must be isolated from the biosphere is at least
several millenia and that such prolonged isolation can be achieved in a

.? "' y deep mined repository provided the geologic setting is suitable. The geo--

,- g . 1 ~ ~ . ' logic setting is the " final" isolating barrier. If the waste package and en-
'2 ""^ '

. gineered barriers fail to perform as expected, the geologic barrier must
.V ' I prevent harmful quantities of radioactive materials from entering the

' *

'O. ~ ' . . , ' .! human environment.-

O #~ RJ .! The Commission' believes that ' technically acceptable sites exist and.gg; , s q can be identified. In many locations in the continental United States1~ '

y $g yM[pc ',
9. ! ' there are geologic media potentially suitable for a waste repository,h

WQ/M.% 9@M
These media occur in large, relatively homogeneous and unfaulted for-.

..

mations and have properties (e.g., mechanical strength, thermal stabili-
j(cf,f E 'NS]~ ty, impermeability to water) which qualify them as potential hest rocks
v r. , ;# _ :

:-
#

" hph

, ,14, i n.
'f yf' , f, '
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for radioactive wastes. The potential host rocks include those being in-
vestigated by DOE - th.a.t is, domed salt, bedded salt, tuff, basalt, gran-
ite, and shale (DOE PS .t 11-70 to 1180). Thousands of square miles of

,

- the United States are underlain with formations containing extensive
. .

masses of such potential host rocks. Moreover, more than one-half of
, ,

~ l the United States is underlain with rock that has been stable against sig-1'- ,

j nificant deformation and disruption for over 10 million years. The poten-,'
,-

~ (;.y. ' '~; 4;, J j tial sites being investigated by DOE are in regions of relative tectonic
U*- i stability (USGS PS at 19,23,24,25,26,28; Tr. at 236).

.

Host rock suitability and formation stability are not the only relevant' ' ,y
. ,

. J technical factors to be. considered in repository site selection. Geohydro-'

S
''m

,' logic conditions - particularly the absence of significant groundwater' . :
flow from the repository to the biosphere - must be favorable for effec.

.

tive isolation of the wastes (USGS PS at 11). DOE's investigations'
,,

- - . - reveal that the hydrologic characteristics of a major portion of the sites
d underlain with stable formations of potential host rock appear to be.-<1
.I suitable for repository location (Tr. at 236; DOE PS at 1177).

' . , ' ' ] These general conclusions about the extent of potential repository"
.,
" - sites are based on the results of DOE's site exploration program (DOE

,

.

PS, Appendix B) and the extensive body of earth-sciences information
, ,

s ;g -
. < ' g' ' , ,e

-
* - available at the United States Geological Survey - the Federal agency

*4'f ;{'' principally concerned with earth-sciences issues and, under a DOE-
,

, . %: USGS Memorandum of Understanding, a primary source of geologic,* '

\ hydrologic and mineral resource data for 'the National Waste Terminal'

%jm,~ '
'*

''
.

. . ,
_

Storage program (USGS PS at 2 and Appendix A; DOE PS at 11144).~
DOE's site exploration efforts are focused on four host rocks (domed.Jn >

. .

.f '' , f $ salt, bedded salt, basalt, and tuff) in six regions (Gulf Interior, Paradox -
E:,QT 3.J % Basin, Permian Basin, Salina Basin, DOE Hanford Site,; DOE NevadaO,-N
S/ g T ;' " 4~ Test Site). (DOE PS, Appendix B). Although investigations of granite

[/,9 / ' ~1-(?
sites in the U.S. have been limited, DOE is developing data on theh4 ,

-0 potential of granite as a host rock in collaboration with foreign investiga-4

tors. A Swedish American cooperative program (DOE's Lawrence Ber-,, i j.'; M , j .

- N i . keley Laboratory is the U.S. principal in the program) has involved a'
4 - '' '

% series of in situ tests in a granite formation conducted at the Stripa mineT9[Z,''Mf
,

duced stresses and deformations in the granite rock mass. Another
in Sweden. The investigations included determinations of thermally in ."

/- ' & '' - 3
3) '3 - cooperative study at Studsvik in Sweden involved experiments in nuclide.[,

'
t

, jjyym .. J,' s migration in fractured subsurface crystalline rocks (DOE PS at 11258).

$l
' Some participants objected to the fact that most of DOE's site explora-

fly %@~ @' - ' u
- :3

tion involved federally owned or' controlled areas, arguing that this'
.

W >! would result in ignoring sites that were technically better (NRDC PS at'<<

k'". ,i 17; Tr. at 206 . This objection, apparently based on the assumption that
,

*'

> ,"as, ,

, y]
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'

Federal lands investigated were limited in area and geologic diversity, is
'

not supported by the record. The Federal lands being investigated by
DOE are extensive and geologically diverse; moreover, they are more

- ~
readily accessible to DOE and some of them, such as the Nevada Test

- Site, have been previously subjected to extensive geologic assessment.
_

,

, - These latter factors are significant advantages (DOE PS, Appendix B;
f'

- UNWMG-EEI CS at IV.B-4). Although, as the United States Geological.
.,

^x Survey pointed out, there may be advantages from a purely earth-science
'

.
';

_' viewpoint in examining all parts of the country for their ~ potential as re-" . -<
. _ _",(._, ' '

~'

positories, time and resource limitations require that site exploration ef-.r

forts be concentrated in limited regions fairly early so that detailed site-u , . ;

specific characterization efforts can 5e undertaken in a timely way- ' . ,

? : (USGS PS at 17).
.~ '

~) A specific site has not yet been identified as technically acceptable,'

, _,

and investigations of potential sites hue shown some to be unsuitable.,,. .

This does not necessarily mean that DOE's site selection program will
*

be unsuccessful in identifying technically cceeptable sites. The elimina-
,.

~

.; tion of some sites is to be expected in a pursuit of the site-selection pro-
gram and is not, as some participants implied, an indication that suitable,

Q . y sites cannot ultimately be found.
1 i Although the record of this proceeding does not show that DOE has'

,

y progressed far enough in site characterization to confirm the existence2

? of an acceptable site, the record does indicate that DOE's site characteri-.,,u

zation and selection program is technically sound. The data obtained in

, ,'
each stage of the screening process are analyzed and compared against

j . criteria that must be satisfied for adequate performance of the totalisola-
'-

\ ,; tion system. DOE's program is providing information on site characteris-
tics at a sufficiently large number and variety of sites and geologic media-

'

. . . .
* ,'. ,' 'i to support the expectation that one or more technically acceptable sites

_

,

i will be identified (DOE PS at III 8 to III-24; CS at II 140). As discussed/ ,' '

,

.U , e- 1 above, DOE's site screening efforts have concentrated on a diverse set
' '

of potentially suitable geologic media and are directed to an examination
of large areas of the country on both federally owned and nonfederal
lands (USGS PS at 17).

'

'4~ The technology for site identification is particularly well advanced
(UNWMG EEI PS at III.A 1). The record describes numerous site char-

' '
' '

acterization techniques, both remote sensing and in siru, which are being
used to evaluate sites (DOE PS at 1184 to 11103). The location and~ j demonstration of acceptability of repository sites are problams which can-

;" I be solved by the investigative and analytical methods now available
"

_

(AEG PS at 1). Site-selection criteria are being refined (DOE PS atm

t; 1180 to 1183; 48 Fed. Reg. 5671 (1983)) and the technology exists for,

'

uy "
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m.

site characterization (DOE PS at 1184 to 11-103). Areas have been
found where most natural geologic and hydrologic processes operate ati

rates favorable to long term containment in a mined repository (DOE.

PS at 11-128; Consolidated Industry Group PHS at 9).
,

_L
The Commission recognizes that there are gaps in the current state of

} knowledge about potential repository sites and geologic media, and
.

- -

,
.

about geochemical processes which affect radionuclide migration (e.g.,'

. . ' . t

9 N ,,j fi CEC PS at 17,54; NRDC PS at 18,50,64; NY at 38,80; USGS CS at 5,
'' c-(~ ,j 6). The gaps include a lack of a detailed understanding of such relevant

q processes as sorption of radionuclide bearing molecules by the geologic
media, teaching of the wastes by groundwater, and radionuclide migra-,

, ' , '
*

;} tion through subsurface formations. Some participants contend that'' -

; - j these gaps and uncertainties in knowledge make it difficult to predict on'

the basis of any ettort less than a detailed onsite investigation whether a;
candidate repository site will be technically suitable (e.g., NRDC PS at
18,50,53; ECNP PS at 3,4; NECNP PS at 20,21,22).-

L .
The Commission recognizes that detailed site characterization is

-
necessary to confirm that a proposed site is indeed suitable. The Com-

. . [ mission does not believe, however, that all uncertainties must be re-''.e
G h'm> c d solved as a precondition to repository development. The performance of

a repository may be bounded by using conservative values for controllingE! . . ' -

S - K parameters, such as waste form solubility, groundwater travel time andJ ^ ,,

7. m 4, pf- retardation of radionuclides. Furthermore, bounding analyses can te
- ;,.~% / useful to take residual gaps in knowledge and urcertainties into account.~ "'

'N 7" - 7 If it can be established that a repository can perform its isolation function
; using established, conservative values for the cont ,iling parameters,% .?- '

' i F:'' then it is not necessary to resolve uncertainties ir 6he range of values
E diETO,, M, i these parameters may exhibit (DOE CS at 11 6 , 11 84, 11 130, 111 9,

W TNp ' 3 ' The statements of those participants who are pessimistic about timely
? 111-1 2).

~. 5 ; ;y g ;. ;
' pr 5 "; accomplishment of' disposal tend to assign equal importance to all areas*

of uncertainty. Hence, they contain few attempts to assess the conse-"f 4 . . .

'

quences of gaps in knowledge or to project the benefits of expected re-i [.' j .m _ ,

. . ' ' suits from ongoing research and development efforts.'It is the Commis-E,
3 Q. , , ! 6 T sion's belief that the waste isolation system elements are adequately un-
.-

'p C /.*

7J ' W,; derstood so that major unforeseen surprises in results of research and de-*I

d. 44,'4 velopment are highly unlikely. This view is supported by USGS (USGS

g t.p,q.> U ' 7 CS at 1 2).

" ~MIh A further concern of some participants is that, even if DOE were to
c[ g;.( @f "@' '''j identify a potentially acceptable repository site, the In situ testing re-

C j

W ' , '. .V- ; quired to determine acceptability would breach the integrity of the candi.~

date site (NY PS at 59, 63 65). If, for example, boreholes essential to -' ' '
,s t.

?h'
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cht.racterize a potential site result in penetration of aquifers which are
not amenable to effective sealing, this might make the site unacceptable
(DOE PS at 11 161 to 11 164). However, no persuasive evidence was pre-
tented in the record to support the position that in situ tests for site
characterization work are likely to compromise the integrity of candidate
sites. The Commission believes that in-situ tests can be successfully ac.
complished without adversely affecting site integrity for the following,

-
. ,i reasons. Many nondestructive, remote-sensing methods are available for

determining site characteristics. Further, boreholes can be located in*
,

shafts or pillars of the future repository to minimize the possibility of
leakage through them.

As discussed later, borehole sealing methods are expected to be ade-
quate. The number of boreholes necessary to adequate!y characterize a,

site can be minimized by careful planning and by use of remote sensing,

methods in conjunction with the drilling program (DOE PS at 1184 to II-
103,!!-181). Finally, the Commission believes that if a site is found to

| be sufTiciently sensitive to the testing program that its integrity would be
destroyed, then that site would necessarily be found unacceptable-c '

.
'

N; in summary, the Commission believes that technically acceptable,

. sites for disposal of radioactive waste and spent fuel exist and can bec

'.: found. There are a number of suitable host rock types to select from;
M many areas are underlain with massive, stable formations containing,

't these host rocks; the areas being investigated by DOE contain such rock
-

formations; and the uncertainties in knowledge of the earth and material
'

-

,
,

, , sciences relevant to the identification of an acceptable repository site are
,

_ not fundamental uncertainties that would prevent the identification of
technically acceptable sites. Further, in situ testing required to character-,

- ,

- ] ize a candidate site would not necessarily compromise its integrity.
"

,4
'

\ B. The Development ofEffective Weser Packages
- -

'

- l. Waste Package Considerations
'

An important technical aspect of safe waste disposal is to assure that4 ,

the waste form and the balance of the waste package, including the pri-
- '

*

mary container and ancillary enclosures, are, capable of containing the. , ,

radioactivity for a time sufficient for the hazard from fission product ac-
-

.
,

'
'

tivity to be significantly reduced (e.g., DOE PS at 118). Decay heat,
* ' ; .,

,

e: u ; f .j groundwater and nuclear radiation could cause the waste package compo.s
9 g j. J- )

nents to interact with each other or with the host rock materials in such
M ;' q~ f 1 ! a way as to degrade the ability of the package to contain the radionu.

O clides. These items are discussed below.
-

..S.
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I

To assure long term containment, DOE's conceptual design of a
waste package is based on a defense in depth 6pproach and involves a i

number of components including spent fuel, stabilizer (or filler), waste
canister, overpack, and an emplacement hole sleeve. The stabilizer is in-t'
tended to improve heat transfer from the spent fuel, to provide mechani-'

cal resistance to possible canister collapse caused by lithostatic pressure,'

.; .

i - and to act as a corrosion resistant barrier between the spent fuel and the
.

- "? . ,; canister. Selection of canister overpack and emplacement hole sleeve
1 ' ~4 materials will be based on tests of their chemical and physical integrity

s.
'',(

'

at various temperatures and levels of radiation and under various condi-'

_

tions of groundwater chemistry, as well as tests of their compatibility'

. . ' . with each other and with the host rock materials under repository condi.-

tions. The canister, overpack, and sleeve should constitute relatively im-' ' .
' d:|. -1 ;_.

,] permeable elements of the waste package. A variety of candidate mate-,' i ['

.t' ! rials is being considered for these elements. The various waste package

.( - | components are to be combined in a conservative design that will com-

<}4
~ pensate for the overall technical uncertainties in containment capability.

,

'
^

The requirement for retrievability during some specified period after em-i -,

placement places conditions (e.g., ruggedness) on waste package designP -

. ,

S ".e . ' ' ''i which are added factors to be considered in its development (DOE PS at
,W' 11129 to 11152,11282).~'

,

it is apparent from the foregoing that the development of an effectiveC'W' "
,

O ;' Y " .g waste package depends on obtaining engineering data on those materials
",

i s. , , ' S ,# -
that appear to be promising candidates for package components. DOE is t

studying over twenty-eight candidate materials for canisters and over-1*
--

pack (DOE PS at 11143). The DOE evaluation program indicates that
'

' * *
- ,: -

st# 'N many of these materials are promising. For example, iron alloys have'

.t,

- S,W ' demonstrated long term durability (DOE PS at 11144. Ref. 383), and
, ,.

' " ' H, : y gj titanium alloys and nickel alloys show high resistance to corrosion (DOE ,

PS at 11144, Refs. 315, 338, 342). Ceramics are resistant to chemical _

,

^g -

) i degradation and have many other desirable properties (DOE PS at
"

1v.
11145, Refs. 337,347,348 and 349). Preliminary analysis indicates that[i - ^ ' ' -

' '

<

... mild steel canisters with an appropriate backfill material would be a feasi.

! [[.( . Ij ble waste package for either a salt or hard rock repository. For more'
<

demanding requirements, such as brine applications, the alloys of. , . . . ' * < ;,

g. i g :. * J9 titanium, zirconium or nickel appear to represent alternate cf.oices
'b, '; i. 4 7 (DOE PS at 11 150, Refs. 337,382). The DOE program also includes ex-

perimental studies of the release of radioisotopes from spent fuel ex-
s e,S te/nf , d /.,p % poned to simulated repository conditions (e.g., salt brine and fresh water

c

idhby 3.YA.';7j with varying dissolved oxygen content). The studies are being conducted
y .

-

>

.'5,cW*cfk *, H under temperature and pressure conditions that bound and exceed

,. [E[.'. j' - n ' ' .,, repository conditicas (DOE PS at 11 139 to 11 141).
.- ;< . :. .
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o -
!~ Not all participants were optimistic about waste package development.

One participant asserted that in spite of DOE's efforts to develop a pack-
'

t

. age that would remain ir:ert and stable under repository conditions,
' " none had yet been found and the DOE program would not succeed in.

finding one (NRDC PS at 46). Other participants pointed to the limits of-

present knowledge, particularly about the teaching of radioisotopes from
'

;" ,

.c! spent fuel in a groundwater environment, and concluded that it is not
'

', 'l possible to select a waste form which will prevent radioisotopes from
'

E ~ l - migrating to the biosphere (e.g., CEC PS at 51). They also pointed out.

h" . '; that chemical and physical properties of spent fuel varied widely and'

, , '! depended on burnup, location within the reactor core, age, and physical
t :t. ,| integrity; design of a system of barriers to accommodate this heteroge- -

] neity within the context of a given geohydrologic environment would be
, : :{ a major undertaking (NY PS at 83).

T. The Commission recognizes the difficulties which must be overcome
~

-

'! in developing a suitable waste package.. A large body of experimental
'

,

'f data must be accumulated and applied to a variety of candidate arrange-*

U
f ments of waste package components. Suitably conservative assumptions>

,
,

must be postulated to define the repository conditions. Data from experi-
i:

' * ments of relatively short duration have to'be used to predict behavior
*

<- .,

[ 2' for much longer periods. It is common practice in materials research to.~

; . ,if ji , c ;* perform short duration experiments under physical or chemical condi.
'4 E'

.'
tions much more severe than those expected for the longer duration

,
,

and, from known fundamental properties of the materials under investi-i,,,. '

' '

gation, to extrapolate the experimental data to predict long term behav--

r ,"

Y
C

- ior. Conservatism can usually be assured by making the experimental.

+

^ conditions sufficiently severe.

|l[. D .' ~ .' }. The complex composition of the mixture of radionuclides in fission
p' products and their basic chemical properties are known and have been'

~ , ,

Mc #'',., the subject of investigation for more than three decades. The large bodye;-

. *f-[f.(7 of published data on fission product chemistry and experience with fis-
~ '

7

.d. sion product mixtures should provide considerable support for predicting-

J ;*' d the behavior of spent fuel and high level radioactive waste in waste pack.
y[ .f . ~ g U age designs.' The Commission, therefore, concludes that the chemical'

.

4
,

V t n and physical properties of spent nuclear fuel and high level radioactive
1 sN' waste can be sufficiently understood to permit the design of a suitableml '

'^

( - - Iy, A waste package.s
,w; ,; u.

r0} | g
_ _

*

M[{ ,'.''.T<' __ '
.

I Published compilations of such data, although not specifically included in the record or this

@ j O ', *
e $. * u 'j proceeding. are well known to the nuclear science and enganeering community. Esamples are the three

' volumes or the National Nuclear Energy series. C.D. coryell and N. sugarman, " Radiological.' 'j. studies: The Fiesion Products " McGraw Hill (1951); " Fuel Reprocessing." in Aescror Naadoo4>

" . , s.M. sieller and R B. Richards. Eds. (Interscwnce Pubhshers. lac.. New York.1961). vol. II,2d ed.
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The Commission also concludes that the DOE program is capable of
,

developing a suitable waste package which can be disposed ofin a mined
geologic repository. This conclusion is based upon the large number of
candidate materials being considered by DOE, the detailed evaluation of>

' these materials to be conducted as part of the DOE program and the re- 5

- -

suits of DOE's preliminary analysis of candidate materials, as described. [ 'f . , '

4

!. above (see j 2.1-B.1). The Commission's conclusion that the develop-L? . ) - S

_ * J]i-N ment of a suitable waste package is technically feasible is also consistent
with other material in the record. For example, a study sponsored by the' [. t

~.'W National Academy of Sciences (NAS) concluded that no insurmountablei ~~
'

<

"* 1- '| technical obstacles were foreseen to preclude safe disposal of nuclear

%j.-
,,' wastes in geologic formations (UNWMG EEI PS, Doc. 2, at 116). The~ ~~ "

- - United States Geological Survey stated that a long lived canister is
.

!' , within the capability of materials science technology. to be achieved in'

C 3
the same time frame as repository site identification, qualification and6 ~
development (USGS PS at 11). The National Research Council, after

,

^

.

reviewing the Swedish waste disposal work (DOE PS at 1I-335, Ref." <

7' f' 380), concluded that the Swedish waste package could contain the
t -

radionuclides in spent fuel rods for hundreds of thousands of years'

@M ,
(DOE CS at II-98)..-

,
"m; 7

.

,

2. Effect of Reprocessing on Waste Form and Waste PackageT,.. g.. _

The waste form itself (spent fuel or other high level waste) serves as
, . .

.:... '

'

I i the first barrier to radionuclide release and thus supplements the con-
tainment capability of the other components of the waste package as,,

f7 / .
well as the repository's natural isolation capability. Throughout this pro-,' i . q y

44<f"' ceeding it has been assumed that the waste form would be spent fuel dis-
. ,

charged from light water reactors, with mechanical disassembly forT, ; ' ' >

' D/ s T 4 volume reduction and packaging in a canister as the only potential
modifications. The relevant properties of the spent fuel (irradiated urani-~,*

,

um dioxide pellets and zircaloy cladding) are known. DOE's program
; has been directed toward providing data to determine the behavior of

,,
- -

; [ spent fuel as a waste package component under repository conditions. In'

its Position Statement DOE stated that the " representative case" to be'-

#
.

considered in this proceeding is the disposal and storage of spent fuel
- . ' .

Uf"i from commercial reactors and that this does not foreclose "other
,

.t
' ', < 5,; approaches, such as the reprocessing of spent fuel and solidification of

.

/ resultant nuclear wastes" (DOE PS at I 2).a*'
,

"'

GO'[, r . ; . .d On August 27, 1981, the Natural Resources Defense Council filed a
S : :, Motion for Judgment requesting a prompt ruling that, on the basis of,

I the present record, there is not reasonable assurance that offsite storage
. .

'

''
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- or disposal will be available by the year 2007-09. NRDC stated that, be-,

cause the present Administration 2 had changed Federal policy towards.

commercial reprocessing of spent fuel (reprocessing was deferred "indef.,

$ . initely" in April 1977 by the previous Administration), the disposal of
^

spent fuel would be contrary to the present Administration's policy, and,,
,

>;- J thus spent fuel was no Icnger a valid " reference waste form" for this
..,,'f, '. proceeding. As a consequence, according to NRDC, DOE schedules and

?* i ^a timetables, which were based on spent fuel storage and disposal, were

~f .
'e

y 'w_ .

irrelevant. The NRDC view was challenged by DOE as well as by seven

Jf( ._1
. .g' participants representing utilities and the nuclear industry. The Commis.

9 sion took note of the NRDC filings and the responsive filings by other
y; i_ .j participants, considering them part of the record, and in its November
T,.. .y 6,1931 Second Prehearing Memorandum and Order asked the partici-

'

3- af pants to address the significance of commercial reprocessing to the Com--
-

mission's decision in the waste confidence proceeding. In response, the- '

. ' ' j participants addressed this change in government policy in their prehear-
ij ins statements filed in December 1981.-

*

J In response to those who argued that the change of reprocessingo ' '
,

''. , l policy invalidated DOE's position, DOE stated that the program for de-.

i 1 velopment of the technology is not dependent on the waste form. More.3, ,

N| .., '. - . ,
_

f- over, DOE pointed out that the purpose of this proceeding "to deter-
- [ mine whether there is at least one safe method of disposal or storage for,

C' , i high level radioactive waste" is not changed by this Administration's
.g $- ,' support of reprocessing of spent fuel (DOE PHS at 2 3). Some partici.-

<

pants who agreed with DOE commented that spent fuel disposal involves,
,

, ;a - ' , ' , ' , F greater difficulty than disposal of solidified reprocessing waste because,

N ~

{ ofits higher radioactivity and less easily handled form; in addition, they
[*? / asserted that the removal of the uranium and most actinides by reproc-

<! essing would ease the requirements for safe lons! erm storage and sim.
,

MJ 4
t

L/. O ,j plify the waste disposal problem (UNWMG.EEI PHS at 16; SE2 PHS at_

4). Others contended that spent fuel is a more difficult waste form be-''- -

.,

z ( cause heat ' dissipation and packaging problems involved in disposal'

' T' . a7 appear to be more severe than in disposal of solidified reprocessing-

Ma N waste (AIF PHS at 6; ANS PHS at 5).
d 2. ' . .* - ( d' The Commission recognizes that the proceeding has been primarily

~

{{,. ,'.Q concerned with storage and disposal of spent fuel. However, the Com.
.- mission does not believe that the possibility of future reprocessing, and.;y

,

"A the potential need to dispose of high level radioactive waste resulting
. .

v jv _
.

from reprocessing, significantly alters the technical feasibility or the%,. 'M.c
'', ye. .3,

-T A1a
s,

i . 3
2 The NR DC statement en bened on DOE testimony before a consrewoonal committee. The Premdent's- +4

.

, . Nesleet Pohcy statement of october 8,1981, confirmed the DOE tesumony.t *
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schedule for developing a mined geologic repository and the design of,

- its multiple barriers.
With regard to technical feasibility, the effect of spent fuel reprocess-;

i' ins on the commercial radioactive waste disposal problem is not a new

' . . _ ;; consideration. The disposal of waste from reprocessing spent fuel has

%. ; been studied for a longer time than the disposal of spent fuel. Until
1 1977, the commercial waste management program was directed primarilys(- -

s- :

5 .". - toward disposal of waste from spent fuel reprocessing, and those efforts'

. ,'
~ have continued. A variety of waste forms has been studi:d (DOE PS at-

?? " . T , 1*' 11 153 to 11 160). Thus, considerable information is already available on
', ' , ' , the technical feasibility of developing a suitable waste form for reproc-

1.M, J f
-

,

.y T; W essed high level radioactive waste. In fact, there is evidence that the dis-
,

'

s: ". W'*- posal of reprocessed high level waste may pose fewer technical chal-
.

3 [[s _
lenses than the disposal of spent fuel (Tr. at 29). Moreover, commercial^

,

lif,- reprocessing of spent fuel cannot be undertaken in this country in the
' '

- - absence of a full NRC licensing review. That review will consider,
,

-

O l 's , , , , w. , 'e - among other things, the waste form to be produced by the reprocessing

M 'i' method and its implications for waste disposal. Unless the Commission
,
-

, , ' determines that commercial reprocessing and management of its prod-
, , <

4' 9 . |" | ~ , ucts assure adequate protection to the public health and safety and the
,

i7'. common defense and security, spent fuel will continue to be the pre.
,

dominant commercial waste form available for disposal in a repository.', t
.

;

,.. With regard to the impact on DOE's repository schedule, the Commis.*
'.

(>( sion recognizes that DOE's waste package development program will
* t N~ 7 eventually be affected to some extent by the nature of the waste form

- under development. However, the direction taken in research and evalu-& .'. ' ..*/< ation of materials being conducted in the DOE program is expected toN,"4" '',|

produce results which would be relevant to the waste package design,
Y t.f ,, ;9, Jr regardless of which waste form is used (DOE PS at 11141 to 11152, CS.'m. e

L

, rd;|| Tfr. Ny.i.I|.
> c: N

at 1196 to ll 100). Moreover, the choice of waste form will not signifi-

" V Q. "?% cantly affect other elements of the DOE repository program. The storage.

# h and disposal of reprocessed waste would involve substantially the same
' e | , S[.. ,

, ~
problems as those being addressed for spent fuel, and a change in waste

-

-
*

'

form would not alter the site. selection program or the program for devel.. $ '[ '% '

.

J opment of suitable engineered barriers (DOE PHS at 3). Thus, DOE's
WQ['.1 P" + . 4Ojf; program is proceeding on a basis that would permit the disposal of either

.

' ' '
7>

high level waste or spent fuel. This approach is consistent with the
, ,

'r$gy. a , J. .1 i '.' '_M&. recommendations of the Interagency Review Group in its March 1979W
W $ h 8 /, h.. L ' report to the President (IRO Final Report at 73) and with the direction

h@gf(f?yb5$',3)
;

in the Nuclear Waste Policy Act of 1982 (i til(s)(2)). Finally, as noted
1, 4k ; ' above, any decision to permit the commercial reprocessing of spent fuel

'

f ., ~ . . , ' , ).

., ' #3;ph 7 | , ,: ,W;,*? , y , |- '
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will ine:ude consideration of the reprocessed waste form and its implica-,

tioni for waste disposal. For these reasons, the Commission concludes'

that the possibility of commercial reprocessing does not substantially
alter the technical feasibility of, or the schedule for, developing a suita-1',

' ' '' ble waste package.> ,-,

. The Commission concludes that the basic knowledge of spent fuel and
S : high-level waste and its behavior in a repository environment, together

.

N '

with DOE's ongoing developmint and testing program, are sufficient to.~;+

provide assurance that a waste package can be developed.that will pro-
7g. vide adequate containment until the potential hazard from the fissioni
M. : ; product activity is sufficiently reduced.
, .

'

C. The Denlopment ofEffectin Engineered Barriersfor Isolatingr
- Wastesfrom the Biosphere

1 1. BackpilMaterials
a y. -

In DOE's conceptual design, one engineered barrier consists of backfill,

'f ~ materials for filling voids between canister, overpack, sleeve and host, , .

rock. The materials are chosen to retard radionuclide. migration. The*
-

s

* task is to desigri and test barrier materials which will be. effective for
_,1

.

- lites, iron, calcium or magnesium oxide, tachyhydrite, anhydrite, apa-
very long periods of time. Candidate materials include bentonite, zeo-

-

(c
'

,

,,

tite, peat, gypsum' Alumina, carbon, calcium chloride, crushed host,

,3 rock, and others (DOE PS at II-147). Host rock or other materials+

3- . .

'/M - - would also be used to backfill drifts and shafts within the repository.
i'''-

i The California Department of Conservation (CDC) contends that,

'
.f' j repository shaft and borehole backfill material performance may be

.
'

degraded as a result of increased temperature and other factors (CDC- - -

,,j' PS at 19-22). However, the expected temperature rise in the shaft back--

y ,

fill material will be only about 10*F, and will cause no significant degra-
V- %,'' dation of the shaft backfill material (DOE PS at 11-347,- Ref. 527,-

' '

hE 1 NUREG/CR-04Cf). Other participants believe that there is inadequate
! information to permit development of long-lived engineered barriers'

,| %nW that will effectively contain high-level radioactive wastes (NRDC PS at<

18,32; Ill PS at 3-4; NECNP PS at 18). CDC further contends that atM? . .

T - this time, no information appears to have been developed that specifies
_ .~

M.' 7' ' e! the best type of backfill material to be used in particular geologic media
A 1 (CDC PS at 19-22). However, the choice o backfill must take into ac-r

p|- 3";% ~

'
,

count the rock media at the selected site as well as the waste package'

'

p' | A material. Thus, the backfill cannot be selected until a repository site has

[L
.
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been selected. The NWTS program has as its objective, providing in..n-
mation on a practical range of options for backfill materials. Although a
considerable amount of work remains to be done, an active research and
development program on backfill materials is under way (DOE PS at II-?

-

147). Further, that program is providing information to evaiuate the
, , * - :q : backfill material options, as well as to establish a basis for sele rion of a'

i.7:
k< | q suitable material for the geologic media being considered. Th? Com nis-*

- j. i? ,'.i sion believes that this approach provides an adequate basis for conclud- |

,'j ing that effective backfill materials will be identified in a timely fashion.' ' '

In the National Waste Terminal Storage program, a wide range of can-#' - >

~

[
didate backfill materials has been and is continuing to be evaluated

,

i -(DOE PS at 11-129 to 11-152). The DOE studies include measurements.

'~[J ',; '! of the appropriate properties of backfill material including nuclide sorp-
I tion capacities, capability to prevent or delay groundwater flow, thermal*'

[ . d conductivity, mechanical strength, swelling, plastic flow and methods of
backfill emplacement. Data on available candidate materials show signifi-~ '

.

] cant radionuclide sorption capabilities, and sorptive properties can be
maintained at elevated temperature and in the presence of radiatione' - ,

* i

f (DOE CS at 11-98,11-99). Analyses indicate that several of the materials
~

''

s, " r could provide adequate performance characteristics (DOE PS, Part II,
,

(( - gli Refs. 339, 340, 346, 372, 374, 376). As an example of the development

L _ . ' (. y of effective engineered barriers, the results of Swedish studies ong
L^ "[ j y? radionuclide release in a repository were cited. The studies showed that
* 4 .' a bentonite clay backfill, in conjunction with a thick copper canister

~

,

(with spent fuel inside) could prevent the release of radionuclides to the
{;~ . . . host rock in the presence of granitic groundwater for thousands to hun-

7
!- M
_&"? g .ng: dreds of thousands of years. In the'Swedish experiments, the clay barrier -

'f provided sorptive properties which were predicted to delay,the break-v[|d#y ' ? (f| @;7
through of various radionuclides for thousands of years and also served'

to chemically condition the groundwater, reducing its corrosive effect onp i 9_ '
'

.. , q ,

L ': ' ? -
~

_N., the canister (DOE PS at 11-145, 11-148). The use of certain clays to
. , phM retard the transport of radionuclides released by the waste package is ap-'

,

| f y- ;i | plicable to repository designs here in this country. While DOE has not
proposed using thick copper canistus as employed in the Swedish stud-~

L: j ;j' g. j , .;
f. ., * ies, this example of a durable combination of waste package and backfill0 1.K 1 U ,^m

"#l material, which was demonstrated to be effective in isolating radionu-
L X[NE. , ~M . N.k clides for very long times,' indicates that the basic approach is reasona-
L MdEi' . |g OR ble. The use of clays, combined with other appropriate materials, could
yfM Ng ' provide an effective means for radionuclide retardation and corrosion
%;5; " k j ^ W control.
g;4.|f% * In sum, the Commission believes that DOE's ongoing developmental . ,

,

,

studies reported _in this proceeding (DOE PS at 11-129 to 11-152) areCS:t .

,u. .,
... 9 : ,
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technically sound and provide a basis for reasonalfe assurance that engi-
- neered barriers can be developed to isolate or retard radioactive material

released by the waste package.
.

. .

^ ' . ...[ 2. Borehole andSheft Sealants
~

,

< .s.a

'

A major factor in repository performance is the effective sealing of, ,

_
'

:$, boreholes and shafts during repository closure operations. All penetra-L, ' ''
-

7 J
' ,

tions provide potential pathways for radionuclides to reach the biosphere.
-

M. or for groundwater to enter the repository. The penetrations must be
'( x ,' .fj sealed for an extended period of time. Further, the geology and hydrolo-
I |, - .M gy at a particular site, as well as the expected temperature and pressure

'
,[ conditions during repository lifetime, must be understood in order to-p .. -

v.i make a proper choice of the borehole and shaft sealing materials and to
,

-
,D,

,

(a.3 develop effective borehole and shaft seals.
1~..

~
y

Some participants concluded that current information concerning the
. M?M technology for the sealing of the boreholes and shafts is inadequate.

"

' -

'
.: They also questioned the capability of the DOE program to develop suffi-
a cient information to allow effective seal design (CDC PS at 19-22;, <

! 4j NRDC PS at 5). The views of several participants who expressed con-.

1, u:4 cern about sealing were reflected in the comments of CDC. The Com-'

, ' ' j mission's response to each of the points raised by CDC on borehole and
'

'

.
^

shaft sealing issues is discussed below.
,. ,* '

'
- i CDC indicated that since long-term effects of heat and radiation on,

- -

.: seat materials were not a factor in past oil and gas borehole sealing

<[.f. p |.. )^; experience, such experience is not applicable to repository sealing.2,

~

'1 1 However, at distances of more than several feet from waste canisters em -
"

,

Q D f. ' k .' ' 1 placed in a repository, radiation exposures are small and the temperature-

. fj7Myh rise at seals in the shafts and boreholes is insignificant for sealing pur-#

, 77 . . 'it poses (DOE CS at II-108)..

!|, ''4. . CDC also believes that the tests of cement seals with epoxy resins inn
T.; . ? , .3.~p g bedded salt deposits discussed by DOE are insufficient to provide assur-

. ' ' ;p j' ~ ance of seal stability over a period of 10,000 years, especially when the
7, J r , , ' ' s: . - effects of higher temperature and radiation are not included. As noted

,

4 above, temperature and radiation effects on seals are expected to be* ; -
,

' v
f ';af ' . .: - negligible.2 ~"

.

Y [% .h ._ hi MN .. l'h 6-C
~

yn f -N'M M , p #9-d
;$q.y;M'. W [h ,VJ ',.i1

'

:ff' -C H: /R Opfz''%]fkk?-f%@]q
.

0 1
I' '^ - "s 3The Commission no:es that the extensive oil and gas borehole sealing experience has not been con.1., <, 4 -

[- ,, h. , MEj cerned with very-long-term sealing. 'I herefore. doe's sealing research and development must provide a

.' W|
.

basis to extend that expenence for the development of long-term seals for a repository.*
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While these tests may not provide conclusive proof of performance
for 10,000 years, they are expected to provide useful information forn

4 - seal development.
CDC states that the results of field tests described by DOE as continu-

r.-
' ing over the next few years will not be completed in time to contribute

''
- to seal design criteria which are to be completed * in 1982. However, the

.

final seal design for the selected site is scheduled for 2 years after a site.[ ~. ;

dE .

j is selected (DOE PS at 11-184). Testing t.p to that date is expected to be
,

E''*- "; ' , ' useful in designing an effective seat.

| CDC questioned whether tests of waste package system component in-'m . *

E ~ w :. - teractions with the surrounding media in bedded salt described by DOE
,

will be completed in time for location of a repository. However, the''
.,

Commission finds no basis for this assertion in the record. The DOE' ^ '

.

'

j program appears to be adequately addressing this issue. Studies are in
'

. . .2

;! progress to characterize further the interactions between candidate back-.

d fill-getter materials and waste container alloys. These studies include in--

-
~

vestigations of dry rock salt / metal interactions and high-intensity radia-
tion / salt / brine / metal interactions. (DOE PS at II-149,11-150).+

,
'

CDC aswrts that DOE has not discussed designing backfill material~ '

and penetration seals to allow for safe reentry if retrieval should become-
. ,

- i- - necessary. However, the provision to retrieve high-level waste and spent
.

fuel for a number of years after the repository is filled has been ad-
,

.-

-q j dressed by DOE (DOE PS at 11-280 to 11-283). Although it has not yet"'
-

,
,

j been established whether backfilling and sealing will be conducted'

before repository closure, these operations may be reserved until a final' '

decision for closure is made. In any event, CDC provides no basis for-

d
~

concluding that providing for retrievability will necessarily create any,

i .q major difficulties for the design of backfill material and penetration seals.
1 According to one participant,- " - , -

y
w , .

,
,

' II ') [t]here is no established way to seat a repository so as to prevent radionuclide

1 release to the oiosphere for the necessar) period of time. DOE has termed the seal-"
*

7.i ing problem a " key unknown" but there is no consensus that the technology which
! is currently anticipated will provide adequate seals for even a few decades.

- . -

(Consolidated States Group PHS at 8). Other participants maintained
4

' '

that seals must perform as well as the host rock in preventing radionu--
- '

|; _
^ clide migration (NRDC PS at 55). The DOE position is that the seal

should provide a barrier with sufficient integrity to ensure acceptable
,

:- -
. ,. ,.

, - -

''
,

,,T., M
,

~ t F i
'

~ d 4 doe has published " schematic Dessns for Penetration Seals for a Reference Repository in Bedded
.I salt." oNwl-405, November 1982.
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c consequences, and sealing adequacy should be determined only on a
; site specific basis (DOE CS at 11-106). DOE asserted that its program

L . will successfully resolve remaining uncertainties in repository sealing
-

.
technology (DOE CS at II-106 to 11 109).

'
. .

DOE has been studying cement based borehole plugging and has
l's examined use of grout materials for application to the Waste Isolation

,

?- - % 'i' Pilot Plant (WIPP) and other potential repository sites. Earth-melting

;f
. | technology for plugging in salt and use of compacted natural earth mate-1; ,

rials are also being investigated (DOE PS at 11-183, CS e' 106-09).
* * There is a considerable body of experience in sealing subsurface forma-*

,. a

i 1, -] tions in the oil, gas, and other mineral-extraction industries. However,'

'Q;U. X pr - fi related industrial experience and requirements for sealing a repository
~

;. g C. differ in one important respect: repository sealing must be effective for" '
.-

cm - ;; a very long time while most other sealing applications are for relatively

Q y short time periods (DOE PS at 11-182). Future DOE effort will bew,

; iy
. j needed to verify borehole seal performance and durability for each candi-

_' T " J date medium. An important aspect of DOE's work is to determine the;A 9. ,

> ~, .4'~ rate of degradation of seal performance as a function of time. DOE plans
'

' ~

to determine seal performance specifications for a particular site on the-
. . _

9'i 'e basis of calculated predictions of radionuclide release' and transport to'

*: ' ,. - the accessible environment (DOE PS at 11-182). These predictions areg
'

expected to indicate that a site whose characteristics for waste isolation; '.; <,

are clearly superior may not require sealing performance specifications -' . '~ ' <

7,.

e .A as stringent as those for a less-favorable site.<
,, . .

j .5 Based upon the extensive experience with shaft and borehole sealing^
.

H 3- ' .a in other industries and DOE's detailed program for evaluating the long-
*

[.y ", ," ~ , .. fY sonable basis to expect that long term effective borehole and shaft seals
' 9G term performance of seals, tt Commission believes that there is a rea-

'
-

o

5. % df. $h ' , ,. can be' developed.
ng 4s -

',,};'
.'~ . ,b D. Summary of Views on the TechnicalFeasibility ofSqfe* ' ~ ~

'

| iGyN.( '

} Weste Disposal .
e

@@7. s.)) . , . <j Rulemaking proceeding have generally agreed there are no known

3. N '. . b The Commission notes.that participants in the Waste Confidence
f.
$ij : '.'7 - ?! fundamental technical problems which would make safe waste disposal

tn-O G impossible. Where they ditTer is the extent to which the technical prob-

lam'q[3::}t% . capability of DOE to solve them, and particularly to solve them by

mg 9;|l lems of disposal technology and siting have already been solved and the

k'[vs $ M M M ij - 2007-09 or by the expiration date of reactor operating licenses (e.g., NY
v ~@,m< m&,W Ww 2vs
@ v + 3. s , y . M'i PS at 3; NECNP PS at 171; Minn PS, Enclosure at 13-20).
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The Commission believes that the record provides a basis for reasona-
ble assurance that the key technical problems can be solved. Technically

_

acceptable sites exist and can be found among the various types of geo-
logic media and locations under investigation by DOE. Currently devel-

- oped geophysical methods for site evaluation appear capable of adequate-
ly characterizing the site, and the residual uncertainties in earth sciences

'
'

7
'

. , ,

data do not seem to be an. insurmountable impediment. Further, the-

";-~ - - - Commission believes that the multi barrier approach to waste package''

, - ~ ' 1 design is sound and that package development is being adequately ad-

.- .

,j'1
dressed by DOE. DOE's development work on backfill materials andh y ) .

,
-

scalants provides a reasonable basis to expect that backfill materials and
I long-term seals can be developed. Reprocessing of spent fuel would onlyu,. 7.v , , s

,1 become a licensed commercial activity if disposal of reprocessing waste
,,

i'

. , ,.
'

in a mined repository would be established as technically feasible. While* - ''

.,
- the Commission recognizes that more engineering development and site-, /' :

.. f'- - specific work on disposal technology will have to be conducted before a,#

waste repository can be constructed and operated, the Commission con-C' '

)!i cludes that it is technically feasible to safely dispose of high level radi-1Y -

1 oactive waste and spent fuel in a mined geologic repository."' '

..], >
'

2.2 Second Commission Finding>

_

-L - The Commissionfinds reasonable assurance that one or more minedgeo-'

.
~

logic repositories for commercial high level radioactive waste and spent fuel
will be available by the years 2007-09, and that sufficient repository capacity~

,-
.

will be available within 30 years beyond expiration of any reactor operating* 'g
'

'

%. - .j license to dispose of commercial high-level radioactive warte and spentfuel

~ b. . L.' originating in such reactor and generated up to that time.
'

. [.$.. '.

' While the record of the proceeding supports a finding that disposalis.p.
technically achievable, the Federal government has, in the past, madeK , e. c e

' 4; r ' y' E @ inadequate progress in developing sound waste management policies-

,

and programs. The Commission notes that DOE has stated in its April[. ,

' ''

| 'r ^ f 1984 draft Mission Plan that the first repository will begin cperations in

r' ? f-
'

; 1998, and that the second will start up in 2004. However, it is recognized-

I,

that both technical and institutional issues contribute to uncertainties. i' - ,
'

i
'

- S | ; ". : | - concerning DOE's ability to complete one or more mined geologic repos- .

3[f J
'

itories for high-level radioactive waste by those dates. The technical#

issues concern DOE's ability to find technically acceptable sites in a 1

39^g'li .W _

EL. M timely fashion and the timely development of waste forms, packages, )'

Mh's(h.,Ny and engineered barriers. The institutional issues concern primarily
7:#'y m A cc Federal-State relations and the management and funding of the Federal

? Q..[ ' W~ program. 1
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*[^ The Commission has considered the effect of enactncnt of the Nucle-
' - at Waste Policy Act of 1982 and concludes that the A,:t helps to reduce

'

',

these sche oling and institutional concerns. The Act $rovides support
'J ' '

, ,
for !imely resolution of technical uncerta'inties b'; l) establishing
specific milestones for all the key tasks; (2) coordinathy tne activities of* M, ~. . a.

h ,j'e ,
''

all the involved Federal agencies; (3) providing for t~r, sched: t; and a,s,

, [.~ 7 'ffic
m .j m;ision plan for the accomplishment of the tasks; and (4, provifng aaf J4. 9. . s -
~

| : mechanism for monitoring progress, for identifying fancres to meet the
: 6 ~ ?? schedt.les and the milestones, and for adjusting the future evnents ofv 6f :6|

Q-C L/ ~ } the rogram in the event that such failures occur. In order to further en-
1. T : w. 'U

. hance the resolution of technical uncertainties .:ga!Og rock thermal-
~, 9 _ 3

- ]|t
geomechanics the Act provides for the establishmen! of Teet and Eval-

'

$ f /"3r aatiot, facility to carry out in situ studies of rock at re.pository. depth.
~d 'Ine Act also reduces uncertainties in the institutionne arran; nents for

'C jj' - w.
j the prt". stion of affected States in the siting and develop.nent of re-,

' - ' < 1 por +ics and in the long-term management, direction and funding of.

4 the repository program. The Commission's assessment of both the-

, .ff, j technical and institutional factors is discussed below..
'

,

^y; * g 4
3.

.
,

Jh>e'. X ." , ' . A. Tahnical Uncertainties
,z. .

gf, 6. -, ", The ability to construct and operate a mined geologic repository that
'

' ' "qc : y; y will provide for the safe disposal of high level radioactive waste and-
. -m~. w n? 9: 1 spent fuel by the years 2007-09 has been challenged by several partici-: a-

gQ ' pants. In addition to the institutional issues which must be resolved, in-
'

w ., terrelated technical problems have to be solved in a coordinated and" -

jgg%.6 . ,
. timely fashion. The Department of Energy is confident the technicalOf / "3)['@b % *' problems can be solved as scheduled in the National Waste Terminal

f V%,5 m): - p sion rian, April 1984). Other participants conclude that because of unre-
4 L, 5,torage Program plans (DOE PS at III-86, CS at III 13; DOE draft Mis-

77py
M ' ', f

'

solved technical problems, DOE's schedule cannot be met (e.g., Consol-
idated Public Interest Group PHS at 2-7; Consolidateo State Group PHS,,

..'
,

at 1-13). For convenience, we consider the technical controversy in two*

. ,

' ' ] categories: (a) finding technically acceptable sites in a timely fashion,
'f'. 1 and (b) the timely development of waste packages and engineered,

-c','M barriers.p+
;n3a

'

g. 9 , . * a g . _

f, .F *,:1 1. Finding Technically Acceptable Sites in a Timely Fashiony : ,- :.

(W; ; M D N X J %: q
. . :.k

--

,

To assure the adequacy of a candidate site requires extensive onsite in-

*:M 1. * ?~; vestigations including drilling or excavating, as well as analyses and
#T/ i technical evaluations. Although DOE has not yet begun subsurface site.

~ Q ;;~ : .. 2 t.
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characterization to enable identification of an acceptable site, the record
does indicate that DOE's site screening and selection program is provid-

.
ing inforn ation on tite characteristics at a sufficiently large number and

'
'

variety of sites and geologic media to support the expectation that one,

[ ,

J- . .

or more technically acceptable sites will be identified.
., ,

B. DOE is investigating four geologic media at a number of sites: domed
" '

/ l salt (GulfInterior Region); bedded salt (Paradox Basin, Permian Basin,'

'}' i Salina Basin); basalt (DOE's Hanford Site), and volcanic tuff (DOE's
j Nevada Test Site). Investigations in a fifth media (granite) are planned,J, -

.

j but sites have not yet been determined (DOE PS, Appendix B). Explora-f -
'

.

,@ tory shaft excavation at three sites in different geologic media was to''

6 begin for basalt in Ageril 1983, for volcanic tuff in October 1983, and for'

9 - 2,

'

?? salt in December 1983 (Tr. at 241-42). However, the Nuclear Waste'

,.

'c
'

,

- Policy Act of 1982 (NWPA) imposed new conditions which made it*'

.

A necessary to revise this schedule. The NWPA specified that DOE had to'

' ' '

prepare environmental assessments for each of five nominated sites,- -

from which three sites would be recommended to the President for*
-

,

'' characterization. DOE's preparation of environmental assessments and-r,

| recommendation of three sites were to be accomplished in keeping with
the provisions of the repository siting guidelines required by the NWPA./- . ..
The Commission's concurrence in DOE's siting guidelines on July 3,~(

' ' '

,

I

..
1984, enables DOE to proceed to nominate and recommend repository%

' - sites for characterization. DOE has recently published a revised schedule.

fs for site selection milestones in its April 1.984 draft Mission Plan. As de-
! scribed in its Mission Plan, the current status of DOE's site selectioni'

,'p [' schedule calls for the issuance of environmental assessments for live -,

" + - ' nominated sites and the recommendation of three of those sites for char-
$W . ' ' .. . acterization by December 1984. DOE's schedule for work in the various

.-

Qf% + jU( ';,N,#p% Salt: Resolution of the identified key screening issues in FY 84 is ex-
ypp -geologic media is summarized below.

L %,, . . f:( , .; , ,' ' pected to permit nomination of a candidate salt dome site in December
;. J . R lj 1984. DOE is still choosing from among several salt domes in the Gulf^

..

P9- -; ' %'$ Coast interior region (Tr. at 243-44; DOE draft Mission Plan, April
. .

. . d f'c.
'

'1984). For bedded sa:t, primary effort has been focused on the Palo
', '" M* - Duro Basin in Texas, the Paradox Basin in Utah, and the Permian Ba-

%.? ' t
. ?L sin, particularly the D slaware Basin in the Los Medanos area, the site

,

'J considered for the prcoosed WIPP. The Bureau of Land Management
g#-[f( ic - % "Gi; 'i~3jM

issued the report " Environmental Assessment of DOE Proposed Loca-C
M tion and Baseline Studies in the Paradox Basin, Utah-Final" UT-%0-51-

$h;i,2MW. 211, in July 1982. Each of the seven potentially acceptable salt sites has

g f '9S k ? been evaluated for environmental conditions, and a site characterization

N % 5y plan is expected to be issued for salt in September 1985. DOE will start

g.d.qW- a
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land access and permitting activities for salt after negotiating agreements
with affected States and Indian tribes (DOE draft Mission Plan, April
1984),

Basalt: The basalt formations at the Hanford Reservation in the*
'

'

center of the Pasco Basin (Columbia Plateau, central Washington) are
prime candidates for repository sites. DOE expects to issue a site charac-

,
, ,

-
,

terization plan for basalt in January 1985 and start drilling for the ex-
(, pioratory shaft in March 1985 (DOE draft Mission Plan, April 1984).,

,

, - N. . Vokanic Tg/p The Nevada Test Site offers several suitable candidates,
,,

,

- - for waste repository siting. The primary focus is welded tuff on Yucca
Mountain, where DOE has begun a program of drilling and geophysical

- ' ,-
~ # ~

,
evaluation. DOE expects to issue a site characterization plan for tuff in -

.

N, g, March 1985 and begin shaft work in September 1985 (DOE draft Mis-'

e.
sion Plan, April 1984).- - n> -

,

!'' ,' Granite: Granite and other crystalline rock media are being consid-

!( 1 - ered for the second repository (DOE draft Mission Plan, April 1984).
DOE has conducted only limited investigations of granite at the Nevada< Am ~ .

,
, _i Test Site (DOE PS at B-66, B-72), but is developing data on the poten--

!<>, tial of granite as a repository medium in collaboration with Swedish in-
, ,

vestigators (DOE PS at II-258). This project has already produced am ' *
g]i. - 7 ,

y " large amount of rock thermal-mechanics data at repository depth for use"',,~: < .

in repository designs in granite media in this county (DOE PS at II-258C-

f;QJy'? ?y
; V :' ..

1 to II-260).V.
' N As indicated in our discussion of technical feasibility, the identification',, s,

H 's'- of technically acceptable sites is a key problem and the date of successful. .

solution of this problem is a critical milestone in the repository program.- if ,

Those participants who believe DOE could not meet its site-selection
.. . ,

. ( d , m ' ^j
*

- .

schedule asserted that determination of the acceptability of proposed
s V ~~.g[. i
N '. ' ,(s ' 4. C. repository sites requires information that will not be available when

3 .m - r,.@ needed. They maintained that DOE's knowledge is seriously incomplete
- 7, f 1 , ,' f' with respect to all of the potential sites considered to date. Further, they
, % asserted that because new information could disqualify any of the poten-"'

.
b tial sites, as it did at the Palestine dome, there is, as yet, no basis for rea-

, [y'[c ', i
>

...

.fi y sonable assurance that an acceptable repository site will be available in''-
,

the time period under consideration (NRDC PS at 44; NECNP PS,at*

m Sc . ' 7, ; g,f]3
.

, ,

24). The Commission recognizes that if the DOE program were further
d.h 8 .': j along, e.g., in the middle of :xploratory shaft work, there would be

'

' .; 4
.dfi much more site-specific information available (including the results of<d .$ M fly $MMr < 4 g U. in situ tests) and a firmer basis for assessing whether DOE's revised

9.I M h W f ? , @ schedule can be met. However, the Commission can make a reasonable

' *$,yld | $n~ ' . VM.. prediction with the information now before it.;. w ec : .; ;

f
--
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Underlying the pessimism of some participants is apparently a belief

'
~

that DOE's past record in solving technical problems undermines the
possibility of finding confidence in DOE's ability to solve the waste dis-
posal problems in a timely way. The Commission acknowledges that in4

,
,

; J the past the waste programs of DOE and its predecessor organizations~

3 ,, . G have experienced difficulty in making timely progress toward a solution"'

?s;~ of the nuclear waste problem. Ilowever, the Commission need not rely
. . ;.

6 c' y s f on this past record in making its confidence determination. The DOE

j j program is now adequately addressing the issues yet to be resolved in
,,

rg'
identifying an acceptable site, and DOE's schedule is a reasonable onea - >

. .

O (see the discussion in j 2.2 B.4, below). The qualifications and profes-f .m

if(' ( yj sional experience of the many scientists and engineers on the overview-

, . -]
committees and peer review groups who advise and consult on the DOE' ~ ' ''

program should provide confidence in TOE's etTorts (DOE CS, Appen-A', ;
'

! dix D). The support of the USGS in the carth sciences field (USGS PS,
.

<
<

.i Appendix A) clearly contributes to confidence ha' the technical prob-
'' '

-

1 lems associated with identifying an acceptable repository site will be
' solved. As noted before, no fundamental techt.ical. breakthroughs are'~

-
2

,, .

, T | necessary. Rather, completing the program is a matter of step-by-step

i+ ,
evaluation and development based on ongoing site studies and research'

' programs.
' ' e The Commission believes that the enactment of the Ntclear Waste.a

Policy Act of 1982 provides impetus to that program and helps ensure,H 7
.1 that it will be completed on a schedule consistent with the Commission'sQ^ 4

I findings. The Nuclear Waste Policy Act establishes a detailed step--~'

P l by-step plan for developing a waste repository. The Act directs DOE to'
*-

1. I prepare a comprehensive Mission Plan which will establish programmatic
'

1 milestones for research, development, technology demonstration and
-

systems integration. The Act also requires the various Federal agencies[.' . . . - A
involved in the program to coordinate their activities. Involved agencies'Y}C Z '_s .*;75F' must report their progress, or lack thereof, to Congress, explain any slip'

in schedule and set a new schedule for activities. Thus, the Act provides
. . ,

~;-;
.

a framework and schedule for developing a repository.
.

'l ~

: 4

m 'o f. The schedule set forth in the Act calls for the identification of ade-
"5g ''. -m[ quate sites in time to meet the final decision date on construction au-

~

a - S - | thorization by the NRC and well before the time at which such action'

H ~- ,(' would be necessary to assure repository operation within the time periodk\D
.6 Q M V discussed in this decision. The time between sinking of an exploratory'

,D&E '. Q shaft and the completion of site characterization contemplated by the
.:4b j @W; c' Act ({{ 112,114) is 26 months, wi6h an extension to 38 months underf,

_ ' ' , W '' ^T certain conditions; the DOE schedule for these activities is generally-

compatible with this schedule (see f 2.2-B.4,' below).
,

'
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'

The Nuclear Waste Policy Act also puts in place procedures (il 115,
116, 117, 118, 119) which the Commission believes will help to resolve'

potential institutional problems that might affect the schedule for site
selection. These are discussed in detail hereafter. The Commission be-

' . lieves that the provisions of the Act should also provide resources
. , ~ ~ '

; ({{ 302, 303) to adequately fund the site selection and characterization
, ' :: ' s work..

Given all of these considerations, the Commission concludes thatr' .
'

.c O there is reasonable assurance that technical uncertainties - unsolved
- .

$.' f 4

' f
' ' '

. technical problems and information gaps - will be removed in time for
# -

.. DOE to meet its proposed schedule. DOE's program is adequate and its,
"

schedule is reasonable. The Act provides a greater degree of confidence -,.

p,* ) than existed previously that site selection will proceed within the general
j time frame that DOE has described in its position statement.-

,

.

. 1
2. Timely Development of Waste Packages and Engineered Barriers

,
- g Some participants have expressed strong reservations concerning'

..' ~ '
, DOE's ability to develop waste forms, packages, and erigineered barriers

'oh' '9 M in a timely fashion. The DOE technical effort to solve problems was
- y:M characterized as onlyjust being defined in many significant areas, includ-

''
'

;
' ji

vi|(' f N @d . Other participants contended that: the design and evaluation studies of
/ ing the prevention of corrosion of waste canisters (NRDC PS at 18).,. - -

' "|
. ?d j penetration seals and backfill material might not be completed soon
WX ;,j enough to meet the goal of achieving an operational repccitory by 1997

, -

ma ,

yVE J _ < j to 2006; the long-term effects of heat and radiation on the integrity of
@:!" ^ | ( , 3 the seal materials are not known; tests of cement seats with epoxy resinr

hid : M k@ ' in bedded salt deposits are insufficient to assure stability.of such seals

1:& f'i.A) M D, over a period of 10,000 years; and field. tests of liquid permeability

MjdQ; [T '. M during a period of 3 months cannot provide confidence concerning the

QQ : /j stability of seals during a period of 10,000 years. Participants also con-
,

s

ZN , , . tended that no information had yet been provided which specified the
L/^ cy. j'j; 4i type of backfill material most suitable for specific geological media and

<
' ';7 d capable of withstanding thermal stress (CDC PS at 19-22).,

, [ )g.Y ~'i. . id Although technical problems associated with the development of
0 Eyf . 3 waste packages and engineered barriers could delay DOE's schedule,p

WMM 9.6? DOE believes that the uncertainties surrounding the waste package
,

%y$;Idd? k $r *, would be resolved or bounded as a result of implementation of its pro-
AMMQ $d gram (DOE PS at 11-160, CS at II-96). The DOE Waste Package Program

, a p'i|g/,:NL G.%:] Plan (ONWI-96) which was issued in August 1980, updated in June
| M.a , ,[ Plan, sets forth details of DOE's program. Waste package performance

j 1981 (NWTS-96) and updated further in DOE's April 1984 draft Mission

|, j'uN ,
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criteria will be developed in the near future. Final action on the criteria
'j will be contingent upon the final issuance of NRC's technical criteria

, ' . .
(10 C.F.R. Part 60, Subpart E), the publication of the relevant regulatory

,

' ~
,

(.O guides on waste packages, and the ONWI-33 series of criteria docu-,' - *-

,
. ments, i.e., the reports DOE /NWTS-33(1), (2), (3), "NWTS Program

92 4.;.[~7.d(j Criteria for Mined Geologic Disposal of Nuclear Wastes."

. ll .* , [@ Earlier, DOE had planned to complete the waste package preliminary
i;?. W ',, M.J e j designs for salt in September 1982, for basalt in June 1985, for tuff in,%
ft ? ' 3i . / /l June 1984, for granite in September 1984, and for argillaceous rock in

..W ' " ' ; . .j - December 1984, and to establish a baseline for waste form specifications' -

by June 1983 (ONWl-96). According to DOE's April 1984 draft Missionl' W , -La . ' * :

0 |: s' M '' [J Plan, the current reference canister material for basalt is carbon steel.
Alternative materials include an iron-chromium molybdenum alloy,%,/ "V9 'g,

'

N - _ copper and a copper-nickel alloy. On the basis of preliminary corrosion~~

-' P test results, carbon steel has also been selected as the reference canister
.

material for salt. The titanium alloy Tricode 12 has been designated as' I. ~N .

an alternative material. Type 304L stainless steel has been identified as |

,

*j
,. .. J v[.: ~;& ,

'

,.,

the reference container material for tuff; other austenitic stainless steels,
.

f N _ | ) ' :r loconel and copper are alternatives. Waite-package conceptual designs-

- - have been developed for basalt, salt and tuff. (The conceptual design for
"

fs.
F- W '- tuff is based on saturated conditions; a conceptual design for the unsatu-'

-

1'R - rated zone will be available in late FY 84 (DOE draft Mission Plan,-

; E T., April 1984)).'

i 'f Tests vith spent fuel and borosilicate glass have been initiated under' '
-

.

site specific conditions for basalt, salt and tuff. Preliminary waste accep--

tance requirements have been developed for basalt and salt. In addition,0- -'"
,

;' * - };d S & for salt media, interim waste-acceptance requirements for borosilicate
,

m, @{, [[ ',? glass and draft waste acceptance requirements for spent fuel were pre-
,c, pared in FY 83. Preliminary requirements for tuff will be prepared in FY'

.-

84.~ DOE intends to submit the baseline wa'ste form specifications devel-'

.' ! *

oped during the conceptual design studies for acceptance by NRC. The- ,

, ,
,

I specifications will be subjected to configuration control for application'
,

, g.. .

WC' ..'
throughout the waste processing and disposal program.,

' According to the DOE draft Mission Plan the complete waste package

f[% f ' performance model will be verified and validated by September 1989.k 4, V .

J ' ,A Further, the program plan calls for completion of the waste package final"

| jd [, '', design that takes into account the selected site environmental condi- >

- .f tions, after completion of in-situ testing in FY 89 and FY 90. PackingM M.
4 N.?" E 1,.'> material is included in the reference waste package only for basalt. The

,.a

%O Q. ' ' " reference packing material for basalt is a mixture of crushed basalt andc
j'# - . 1 sodiu'm-bentonite clay. Ongoing physical property testing of reference

'

s

;? E j packing material is expected to be completed in FY 87 and ongoing;
~ ' - 'e',q,s.

~
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radionuclide sorption, solubility and diffusion testing are to be completed'

.by September 1989.
,

Some participants' statements are pessimistic assessments based on
'' the fact that the DOE program has not yet reached the critical milestones

d - e.g., establishment of waste form specifications, completion of waste* *

,

.L 1-
'

>?| package preliminary designs, verification of a waste package performance.

#'
^J . ~vl model, and qualification of barrier materials. However, the Commission

-' y.
_ ] believes that these technical problems will be solved without delaying a:F

, . M r ;;..- 4.n| d . repository schedule. DOE has put in place an extensive nuclear waste re-
- - 1O search program that addresses each of these technical problems. Re-

'

l' G i l search results already reported on waste form packaging and barrier<

i - ,d,

'

," ' . , ' . materials indicate that these research efTorts, although not yet complet-

-.,?
'

,. '<(M.(' ed, can reasonably be expected to provide solutions to those problems

1 when those solutions are needed to meet the DOE schedule (DOE PS at.

' 'i 11-129 to 11-197, CS at 1193 to 11-100).
'

i The Commission's positive assessment is strengthened by provisions
~

' in the Nuclear Waste Policy Act of 1982. Title 11 of the Act authorizes
b j DOE to undertake steps leading to the construction, operation and main-ew

tenance of a deep geologic test and evaluation facility and to establish a5 e' ?
1,

.,

c -f . . - ' focused and integrated research, development and demonstration,

% [[- - - ?g y program.~ In the area of waste package design, the Act directs that
. o ,.;

-

DOE's Mission Plan identify a process for solidifying high-lesel radioac-
' . ?^ 'S , . tive waste or packaging spent fuel with an analysis of the data to support''

ff'M. ~;a'4-|- selection of the solidification process or packaging tschnique. The Act
Np calls for a schedule for implementing such a plan and for an aggressive<

M ..f ;, ' l research and development program to provide a high integrity' disposal
|. d :p: n ,i package t. a reasonable price (l 301(a)(8)). The Commission notes that,

m A ,' 5 ~ f- DOE's published draft Mission Plan (April 1984) addresses these issues

ld.$SM s C.8 in detail. Congressional' authorization of those programs, together with
G; . , Tu 7." 6.s the assurance of necessary funding, provides the Commission additional
ND '

i
" '

confidence that the required research work will be done in a timely
TO _~ . - manner.

[.M O[N
a ~i The Commission also notes that the programs to solve the major

'

i3 2 i technical problems relating to the timely development of waste forms,

($g.';,b , '. a' , j
t waste packages, and engineered barrie.rs can proceed in parallel. Because

|R i the waste repository must be designed as a system, the problems are
-

g[i . .C ' 2' interrelated; however, the relationships are such that solving one prob-

$6 $ OL ;] g j lem need not await the solution of another. DOE could proceed for a
*

WW6 C fj number of years on waste package development before making a deci-
G ?E , , M !- sion on the form of the waste, without affecting the repository availabili-

m . I' ., , ' Y dDU ty schedule.
m;
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B. Institutional Uncerneinties'

3 .,

- f,\ O The principal institutional issues that affect the schedule for availabili-
,

' ' '' ty of a mined geologic repository include: measures for dealing with
,

*(W*.-'s ,. J Federal-State disputes; an assured funding mechanism that will be suffi-
,

,

dYO' , .; J Q7 y cient over time to cover the period for developing a repository; an orga-

.4 A .'#',j nizational capability for managing the high level waste program, whether
.

$$l's?f 4'. . .i this be DOE or a successor organization; and a firm schedule and estab-'

.

ffi:gt D ' i lishment of responsibilities which will lead to repository development in'

^ O a reasonable period of time. Each of these is discussed in turn.f.z' - ;

q, n $ ' . , ,,n . . /s - . ,t)
.

,

fr
i,,,,,

Q .,, . A 1. Measuresfor Dealing with Federal-State-Lxal Concerns
.

-

The President and Congress have recognized the need to involve',
<

.c . .

State and local governments in the decisionmaking process and have'O e.* *

,

- ] taken steps, including enactment of the Nuclear Waste Policy Act of
1982, to establish an institutional framework to accomplish this end.,

_ c

. ,y , ' .. | DOE pointed out that Presidents Carter and Reagan have considered,

] State involvement in site selection an important aspect of the high level

i
'

,.0, . , . .
*

..i radioactive waste disposal program. President Carter, in his message toi
, K J] . '~'" Congress, directed "the Secretary of Energy to provide financial and

- '- *

af'. ; y . technical assistance to States and other jurisdictions to facilitate the full'

2.

. GF' ~ ' participation of State and local government in review and licensing pro-

' n) ceedings." He committed the Federal government to work with State,
C-
''._J',' 3'
^

Q' 3 tribal and local governments in the siting of high level waste reposito-
. ~., .I rics. Within a framework of " consultation and concurrence," a host

,

'd[6g [ ''.,'.4- State would have a continuing role in Federal decisionmaking involving'1

^ 79.@. r
- the siting, design and construction of a high level waste repository,

'

?f
(DOE CS at II-II,11-13 to 11-14). President Reagan's statement of Octo-i "

,

ber 8,1981, similarly instructed DOE to work closely with industry and"9 w S

f $.5% Q S State governments in developing metheds of storing and disposing of

C A9f ' o commercial high level waste.'
>

'4vf ,;, Although industry groups believed that DOE had made substantial
;m

]' M E Q.[ ] progress in cooperating with State and local authorities by encouraging
/ ',q their direct participation in planning and preliminary site selection activi-

i M ,=MQ , : *Q: ., Q ties (UNWMG-EEI CS at V-27, V-28), States and environmental
^

i .- V - 3 J- groups were skeptical that the mechanisms proposed by DOE for incor-
u ., f ' f. s .f . porating State and local views (e.g., consultation and concurrence)
4 jirigk 3 would work satisfactorily. Many States asserted a lack of confidence in

I M @ N N R i. X DOE's claims that it would be able to gain agreement from States by per-

yfhhW$0$, suasive measures (e.g., Ohio PS at 5; NY PS at 74; Wis PS, Kelly, at 5)
p M MI " and noted that information sharing was inadequate to reduce or over-

. [y;p.N .4, (- come a State's resistance to a repository (e.g., NY PS at 74; NRDC PS
'

p..s .
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at 69). The States also believed that DOE had underestimated potential
State and local opposition to the siting of a repository (CEC PS at 27
Ohio PS at 12) and that consultation and concurrence must include a

'
' mechanism for resolving intergovernmental disputes (Vt PS at 3). Other

'

participants argued that many States had already imposed bans on waste.

'

disposal (NECNP PS at 32) and that DOE had presented no means for'
y.

> . 1 resolving State nonconcurrence (NRDC PS at 69). Still others claimed

:;q
. | that the State's role in the site selection process must be specificallyT ,

defined (Del PS at 6); but that DOE had provided no basis for optimism.
, ,

. that this could be done (NECNP PS at 69). Some participants suggested
L 'j that local opposition to waste repositories could be overcome by provid-.

*

ing financial compensation to nearby communities (AIChE PS at 6) but''

,
,- that DOE had not adequately considered compensation to host com-

f
-

'

.

munities for socioeconomic impacts (Ohio PS at 14).
f, -

} The recently enacted Nuclear Waste Policy Act of 1982 defines the
'

'

4 roles of the States and Indian tribes in repository site selection, and. .

i thereby reduces some of the uncertainties in settling disputes between4
*',' 1 the Fedetal government and affected States and Indian tribes. By provid-

-

a ing for information exchange, for financial and technical assistance, and
- .? for processes of consultation, cooperation, negotiation and binding writ-

.

'.J
,

*

e ,. ten agreement, the Act should help to minimize the potential for more-

'*
'

formal objections and confrontations.'

Jk Y * '$ g , Specifically, the Act requires DOE to identify the States with one or
', s more potentially acceptable sites for a repository and to notify the:

, .s ,m
., ,

f ~

f'.
governing bodies of the affected States or Indian tribes of those sites

5 - (5 Il6(a)). The Act establishes detailed procedures for consultation
' Y. - with the S:stes and Indian tribes regarding repository site selection,

,

p 2, () 117). DOE, NRC and other agencies involved in the construction, op- |
9*

'

,

T
~ ~ 'c.P eration, or regulation of any aspect of a repository in a State must pro-

,

(', vide to the State and to any affected Indian tribe, timely and complete
r| n.

.
,

P r- 'j information regarding plans made with respect to the site characteriza-.

''
. . ' ! tion, development, design, licensing, construction, operation, regula-:.

U +yfd tion, or decommissioning of such a repository () il7(a)(1)). If DOE' | 2
'

V; /N ' .h ; '$j3 | ,, | '; 'r fails to provide such information requested by the State or affected
Indian tribe in a timely manner, it must cease operations at the site

O<W 4 d (i ll7(a)(2)). The Act also provides that DOE must consult and cooper-
p 6 ' ' q. f .' ate (f Il7(b)) with the affected States and Indian tribes and must enter

J.e'A h [ [M ?).
fy: . ,.f! into a binding written agreement (i ll7(c)) setting forth the procedures

under which information transfer, consultation and cooperation is to be>'

. W i ,} g> . 9 . h conducted.
"a ; f'^ Following consultation with affected States and Indian tribes, the

'

Secretary of Energy is to recommend to the President three sites suitable' -
, - .,

N . , . 5 Y ].
c: - ,,

y ' .i
,

'
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1

for characterization as candidates for selection as the first and second re-,

'

positories (by July 1, 1985, and July 1, 1989, respectively).i

j (i ll2(b)(B), (C)). The President must then submit to Congress his
,

recommendation of sites qualified for construction authorization for a-
,

I. 3h first and second repository (no later than March 31, 1987, and March-

' '

31, 1990, respectively) ({ ll4(a)(2)(A)). Following submission by the<

, g;; President of a recommended site to Congress, the Governor or legisla-

\', A.d N.4
* '

ture of the State, or the Indian tribe in which such site is located, mayA-

/.h disapprove the site designation and submit (within 60 days) a notice of
' ' . Ki disapproval to Congress (f !!6(b)(2)). The site is disapproved unless

Congress passes a joint resolution within 90 days to override the State or
"

. Indian tribe disapproval () Il5(c)). The Commission recognizes that
the latter provision may create uncertainty in gaining the needed approv-,-

1y als of repository sites from the affected States or Indian tribes.
j Nevertheless, the Commission believes that, on balance, this congres-

|
sional action to establish a detailed process for State and tribal involve-
ment in the development of repositories will reduce overall uncertainties
by encouraging Federal State cooperation and by limiting the potential"

,

for formal State or Indian tribe objections that could lead to disruptionv.
of project plans and schedules. This conclusion is consistent with the, ;:

,
views expressed by State participants in this proceeding that a mecha-'

"Y nism for State participation, including the resolution of State objections
and nonconcurrences, is necessary for State cooperation and for progress+

' in repository development (Tr. at 117, 119, 120). Further, the Act fixes

.: -O the point in time at which a State may raise formal objections. Once that

i time has passed, this should reduce uncertainties at later stages.,
,

J. A The Act stipulates that DOE will reimburse costs incurred by affected*

'M . States and Indian tribes in participating in the activities identified above.
The Act provides that the Secretary of Energy shall make financial*$-,

y' grants (lj 116, 118) to each State or afTected Indian tribe notified by
DOE that a potentially acceptable repository site exists within its-

jurisdiction. These grants are made to enable the State or affected Indian-

j tribe to participate in the review and approval activities required by the
j n,. 1 Act ({{ 116,117), or authorized by written agreement entered into with

| DOE. Further. DOE is to.make financial grants ({{ 116, 118) to each I

! ,' _

i State or affected Indian tribe where a candidate site for a repository is
, ..

.

# .' approved, to enable the State or Indian tribe to conduct the following

43$ activities: (a) review activities taken for purposes of determining im-

MMD$ Pacts of such a repository, (b) develop a request for impact assistance,
(c) engage in site monitoring, testing or evaluation, (d) provide informa-

L,5/S$. !MO ^ tion to its residents, and (e) request information. In addition, the Act
-

',

Mi specifies that financial assistance will be provided to mitigate any
5-ni

5 4
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economic, social, public health and safety, or environmental impacts of
the development of a repository. The Act also provides that State and

i. local government units shall receive payments equal to the amount they
would receive from taxing such site characterization and repository de-' -

t velopment activities in the same manner that they tax other real property
,

.;3 . and industrial activities (f 116). By providing a tangible benefit to those-

* ,

localities or Indian reservations where repository sites are being investi-
, , _. _ " ]; gated, this provision should address one concern frequently cypressed

..

-
* ,a _by State and tribal organizations, and may result in a more willing accep-

~' tance of a repository site.
:

'

~5 In sum, the Commission believes that the provisions of the Nuclear
.

- :1 Waste Policy Act of 1982 reduce uncertainties regarding the role of af-s.,

'i fected States and Indian tribes in repository site selection and
;j evaluation, and minimize the potential for direct confrontation between" '

'

the Federal government and the States or tribal organizations with re--'

spect to the disposal of commercial high-level waste and spent fuel. By
. . i reducing these uncertainties, the Act should help minimize the potential

o-
~

j that differences between the Federal government and States or Indian"

:
.

tribes will substantially disrupt or delay the repository program. Further,
.

, -1 as discussed previously in this section, the decisionmaking process set
_ . up by the Act provides a detailed, step-by step approach which builds in
f -

'

,3 regulatory involvement. This should also provide confidence to States

;.]3
and Indian tribes that the program will proceed on a technically sound*v - 1

and acceptable basis.''
r s

.Js. > ; .,y

V ~
^

..9 2. Continuity of the Management of the Waste Program.

., y ~ v. f. * ).

, . .j.! The Commission recognizes that the waste disposal program involves-

'j activities conducted over a period of decades. Thus, there is a need for*

,

2 4 long-term stability of management and organization. The Commission's
,'

, Second Prehearing Memorandum and Order of November 6,1981,
' ' ~1

' ' sought comments on the implications of the possible dismantling of the -
~I' '

' DOE and assignment of its functions to other Federal agencies. In,
,

| response, DOE stated:
,

~
y
,f'

( s,
.

' The ability of the Federal Government to implement the waste isolation program,

[ - ~Mi would not be affected by the President's September 24,1981 proposal to dismantle' " _'

; 3 :,.. . ~('. .; c , M,j DOE. As demonstrated by his Nuclear Policy Statement of October 8,1981. . the*

. i f[YJ y
' '', President is committed to the swift deployment of means of storing and disposing of

'(W , ' j commercial high. level nuclear waste. Thus, some governmental unit will continue-.

y ", n? 1 / .4,; . the program aggressively if DOE is dismantled.'m_a-;;
,
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(DOE PHS at 8). The DOE statement was amplified by the Deputy
Secretary of Energy in the oral presentations on January 11,1982:

(A:s far as the reorganization is concerned, the plan is not, I think to do away with
the activities of the Department of Energy. The plan, as it has been announced so
far, is to in fact merge the activities, in particular, these activities into the Depart.
ment of Commerce. And we do not visualize at this time any significant changes in
the way in which the programs relating to waste management would be altered.

' either technically or from a management point of view.

(Tr. at 13).
The nuclear industry participants agreed with DOE's view on this

;
- question (Consolidated Industry Group PHS at 18; AIF PHS at 7; SE2
PHS at 6; ANS PHS at 8; UG at 2). However, State participants and in-
tervenor groups disputed the DOE view. They saw the. potential dis-
mantlement of DOE as leading to further delay in resolution of the radi-
oactive waste disposal problem and asserted that DOE's possible aboli-
tion made representations regarding the future success of its waste pro-
gram useless (Consolidated State Group PHS at 2,9; Minn PHS at 6-8).'

The Commission does not believe that the Administration's proposal
to transfer the activities of the Department of Energy to the Department
of Commerce introduces substantial new uncertainties regarding the con-
tinuity of Federal management of the nuclear waste program. As the
Department of Energy stated, the Administration's proposal, if adopted,

,
'

would simply transfer the nuclear waste program functions from one
.

Federal agency to another. Moreover, congressional action is needed to
-

adopt the Administration's proposal. Yet, in the 3 years since the Ad-
ministration's proposal to dismantle DOE was made, there has been no"

discernible action by the Congress to proceed with adoption of the
proposal. Because the Congress has not taken action toward adoption of
the Administration's proposal, and because the proposal, even if
adopted, would consist of only a transfer of the' program from one.

agency to another, the Commission does not believe that the Adminis-
tration's proposal constitutes a significant source of management uncer-

- tainty for the nuclear waste program.
The Commission believes that residual uncertaint'ies regarding the

continuity of Federal management of the nuclear waste program-have
also been reduced by the Nuclear Waste Policy Act of 1982. The Act
provides for the establishment of an Office of Civilian Radioactive

,

-

' Waste Management within the Department of Energy. This Office is to_ :
be headed by a Director appointed by the President, with Senate confir-'

'

- mation, who will report directly to the Secretary of Energy (j 304).
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Further, the Act raises the activities of this Omce to a high level of visi-
,~ bility and accountability by stipulating that an annual comprehensivea

report of the activities and expenditures of the Office will be submitted
w to Congress and that an annual audit of the Office will be conducted by

In. the Comptroller General, who will report the results to Congress. The
G,( M j9" Act also requires two additional elements that provide added assurance
?,MR- of continuity: a " Mission Plan" and a schedule of activities for DOE.
yr;J,' The Mission Plan is a detailed and comprehensive report which is in-

"

W .4 f tended to provide "an informational basis sufficient to permit informed
- A .- ! decisions to be made in carrying out the repository program and the re-"

J m. @f search, development, and demonstration programs required under this
R. $ , Act." The Secretary of Energy has already submitted a draft Mission
d6W Plan to the States, the affected Indian tribes, the Commission and ap-
4+ f,: propriate government agencies for their comments; after revising the"

,.? plan, DOE must submit it to the appropriate congressional committees-

''
- (f 301(a) and (b)). The schedule of DOE's activities in conducting this

y , program was discussed in i 2.2 A.1, above. Taken together, the.provi-
sions of the Nuclear Waste Policy Act establish a detailed managementY.T . '

"" framework for the conduct of the repository program that should help- , ,

J, y s ensure both sound management and continuity - whether the responsi-'Ky bility for the repository program is retained in DOE or is transferred to<
.

qw another Federal agency.
3.q G. . ..w
. . C e 2 , 7, f s

'

|+ 'f 3. Continued Funding of the Nuclear Waste Management Program
.

np ,.y There is general agreement among all participants that the program to

% G|C i develop a mined geologic repository for nuclear wastes will require more

174:;yfg;;j
- than a decade of effort at a total cost of several billion dollars. A steady

:~ , ; p source of funding will be needed to assure the timely success of the

9 .qj program. DOE pointed out that it would request an adequate level of
1 e D7 funding for the National Waste Terminal Storage (NWTS) Program as

.$ E stated in the Department's Position Statement (DOE CS at 11-30). In
'

i

1% addition, DOE stated that Congress' commitment to the commercial-

T M' . waste disposal program was demonstrated by the continuous increase in
4.d;}, ] . the level of funding since 1976. The funding level was increased by

.

e0-' ' . _ more than a factor of 10 between 1976 and 1980 (DOE CS at II-30).
t .Mi J Some participants disagreed with DOE's optimism concerning the future
$7 '

availability of funds and pointed out that competing priorities for Federal"

W$h4. funds could deprive DOE of the necessary resources (CDC PS at 7;
$ F M S." Lewis PS at 9; NRDC PS at 28; Tr. at 203).

h'I Congress passed a continuing resolution for FY 83 funding of DOE's
[$g:.T ' - nuclear waste program at the level of $259.4 million. This is about $10 , j

; ;; sg
s 9 .y
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million more than DOE's earlier FY 83 request of $249 million. Addi-
tionally,-the Nuclear Waste Policy Act authorizes the Secretary of' '

f
Energy to enter into contracts and collect a fee of 1 mill per kilowatt-

<

hour of electricity generated by nuclear reactors in return for the Federal
,

:c '.
' ,' ' government's acceptance of title, subsequent transportation, and dispos-

'
,

)
al of high-level radioactive waste or spent fuel (f 302(a)(2)). In order to- .- -

, be able to use a Federal repository, the Act required the generator or: gi - ,- +

fN , %;; | owner of such waste or spent fuel to enter into a contract by June 30,'

x .' '! 1983, or the date on which generation is commenced or title is taken,
.

.

.C 1 ' '~
I. , ;! whichever occurs later (f 302(b)(2)). The Commission must require

,

the negotiation of such contracts as a precondition to the issuance or: C,.
_ , V,. . j renewal of a license (l 302(b)(1)(B)). The Commission notes that all

*

, ,.

y '- : |: such contracts have been executed. DOE testified in the January 11,
43;, *,

1982, hearing that it expected the funds collected under such a program
,

; A
- .

would allow support of the DOE waste program at an initial level of'

~ $185 million. Under the program subsequently adopted by the Con-

'' : ' 'J j gress, these funds are to be placed into a nuclear waste fund to support
,

' L DOE's repository program. The general approach prescribed by the Act
is to operate DOE's nuclear waste program on a full-cost-recovery basis.

,.

*+

< y' '. ,.i. |, In this re' gard, the Act provides that DOE must annually review the
/fC, amount of the fees established to evaluate whether collection of the fees'

.-
..

by i will provide sufficient revenues to offset the costs expected. In the event,- , y. .

,jf DOE determines that the revenues being collected are less than the* f '.'' 4w :
.M i

amount needed in order to recover the costs, DOE must propose to Con-', * < 'f
.

1 gress an adjustment to the fee to ensure full cost recovery. The Act also''W
h1 2

' q' I_ .! provides (f 302(e)(5)) that, if at any time, the monies available in the
N! Waste Fund are insufficient to support DOE's nuclear waste program,"~ M-

Y .'- '! DOE will have the authority to borrow from the Treasury. The Commis-~

' Q|$ 7pQ
. 4^. sion believes that the long-term funding provisions of the Act should1;M i

-
,

A; j provide adequate financial support for DOE's nuclear waste program.' "

| ..'f~ H :
,

i *

;, 4* "s 4 a

|^ :& f. , & , - 4. DOE's Schedulefor Repository Development
. .ps ,

The DOE reference schedule described in its April 1984 draft Mission
.-

1~9<. p : .E
'

Plan establishes the earliest date of repository availability as 1998 andi <? ; W" ''

delineates the logic and the period of activities that are deemed achieva-f. { [.-7 1. N ~ t ble under current program assumptions. While DOE acknowledges thati(25 MS.WR c contingency time is required in the schedule to accommodate such fac-
-

@t M '
Wjgg [h p%.O tors as institutional uncertainties, public hearings, or possible project~h a reorientation, it believes that an appropriate amount of time has, in fact,jiS/ h "

-

been allowed in the reference schedule. Under the reference schedule,

9 y '.q(,",l y . i DOE expects that disposal facilities will be operational in 1998 (DOE: 1yi .j , 1 -

.n m
;( .( ** y

- [,'ff,.
' e g.''
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draft Mission Plan, April 1984). DOE's updated repository development
schedule specifies the critical milestones prior to commencing construc-
tion of the first repository as-

March 1985 ' (basalt) Commencement of exploratory shaft
September 1985 (tuf0 work * at three sites (three difTerent,

'

(salt) media: salt, basalt and tuf0"_; - -

August 1990 Submission of application for
authorization to construct the first
repository

} August 1993 Construction authorization for the
; first repository
I

* Including borehole drilling.
**An octooer 1982 update of this information indicated that a pilot borehole was started in septem-
ber 1982 for an exploratory shaft in tufr at the Nevada Test site. In May 1982. doe initiated work
on surface preparsuon. construction of drilling pads and support buildings for the drdling operauon
at the BWIP basalt site. In January 1982 a borehole was begun at a point 300 feet from the BWIP
planned exploratony shaft location to provide data for planmns the shan excavauon. No exploratory
shaft work has begun at the Paradox Basin bedded satt site. As noted in the siting discussion under,

the second Commission Finding. the Nuclear Waste ?olicy Act of 1982 requires doe to complete
certain actions before site characterization. These incluoe issuance of siting guidelines concurred in,

i by NRC, preparation of environmental assessments, notificauon of state and affected Indian tribes
! . where sites are located, and holding of public hearings in the vicimty of each ste.
| The Commission concurred in doe's reposatory siung guidelines on July J.1984, enabling doe

to proceed to complete the other site-selecuan tasks. The Commisaaon notes that doe's draft Mis-a

-|' saon Plan (Aprd 1984) anucipeted the completion of the siting guidelines by mid-summer 1934 and
; doe revised its site-selection schedule accordingly. Final environmental assessments for five
'

nominated sites Uncluding salt, basalt and tuff media) are to be completed in December 1984, at
which time three of the five sites wdl be recommended for characterirauon.i

|

|
. NRC's construction authorization (under 10 C.F.R. Part 60).would
. mark the end of the site-selection process.

-! Some participants believe that DOE cannot have a waste disposal
| facility available by 2007. These participants concluded that DOE's slow

progress in the past suggests that DOE may be unable to solve the many.
problems that will arise in the future and that DOE's schedule for reposi-
tory development is unduly optimistic (e.g., Minn PS at 6; 111 PS at 2; .,

OCTLA PS at 8 9; CDC PS at 7).
One of the primary purposes of the recently enacted Nuclear Waste

Policy. Act of 1982 is "to establish a schedule for the siting,,

construction, and operation of repositories that will provide reasonable
j ' assurance that the public and the environment will be adequately pra-.

tected from the hazards posed by high-level radioactive waste and such-
,

! spent nuclear fuel as may be disposed ofin a repository." (j lil(b)(1))..

l' The Commission. recognizes that, if fundamental technical break-
throughs were necessary, it would not be possible for Congress to legis-
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late their solution or specify' schedules for their accomplishment.
However, as discussed previously, such breakthroughs are not neces-

- sary. Rather, the remaining uncertainties are reflected in the need for
step-by-step evaluation and development based on ongoing site studies

,

+

j. , ,
.' and research programs. The Commission believes the Act provides
,

means for resolution of those institutional and technical issues most~

. .;
likely to delay repository development, both because it provides an as-( j|- sured source of funding and other significant institutional arrangements,

,
'.

|
and because it provides detailed procedures for maintaining progress,
coordinating activities and rectifying weaknesses. For these reasons, the4-

Commission belieses that the selection and characterization of suitable
,

sites and the construction of repositories will be accomplished within theD '''

general time frame established by the Act, or within a few years there-
~

' .| after.c
|

The provisions of the Nuclear Waste Policy Act of 1982 that establish
schedules for repository development are elaborate and allow for various' ;
contingencies. A number of steps are involved before NRC considers au--;.

' thorization of construction. DOE is to nominate five sites it believesp
' '

-

suitable for site characterization for possible repository development

(f Il2(b)). DOE is to recommend for site characterization three candi-2 - ,
-

a" date sites to the President (l 112(b)(1)(B)); the President is to recom-
mend one of the characterized sites to the Congress (f Il4(a)(2)(A));% s.

<
'

'
. E the affected State or Indian tribe is given an opportunity to submit a

,.

''

~7 .
notice of disapproval to the Congress (il ll5(b), (ll6)(b)(2), ll8(a));

,

the Congress may overturn a State or Indian tribe's disapproval of thew u-~
,. D site by passing a resolution of approval (i ll5(c)); and, if Congress ap- .

'

proves or no notice of disapproval is submitted by a State or Indian',j
tribe, then DOE is to apply for construction authorization (l 114(b)).

,

V -

' ' E DOE's revised reference schedule (DOE draft Mission Plan, April~ '

1984) states that the application for repository construction authorization?-; 7 will be submitted to the Commission in August 1990. Under the termsM f

1 of the Act the Commission is expected to reach a decision within 3 years |
.

i, '
of the application date, or by August 1993 () 114) (under certain condi-[..,,

''
i

tions, extension by 1 year would be permitted). If the NRC decision is6 'T/N favorable, the repository would be constructed and would begin opera-EE . <
- ,. . ( f I tion, according to DOE's " reference schedule," in January 1998. Earlier

,

'

dates can be achieved if the Presidential review time is reduced, if DOE'

[ , w; ~ . ' .4 - 2. promptly files the construction authorization application, if NRC pro-
; - .- #

M vides a construction authorization in less than 3 years, or if DOE con-
$' *f . . A

'~
- structs the repository in a shorter period than provided in its estimated-

' " '

1! schedule. However, it is prudent to assume that such a contraction of
, '

.f
- } the schedule will not be realized.*
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,' .h / . The Nuclear Waste Policy Act of 1982 establishes "not later than
* -

, 'q] - January 31, 1998". as the date when DOE is to begin disposal of high-,

. t ~M level radioactive waste or spent fuel (f 302(a)(5)(B)). This is consistent.

).; J.W;i M$ with the current dates of the DOE schedules discussed above and with
]y'[t ,,, f sQ. the ; detailed step-by-step milestones ' established by the Act. Thea. r ;g 4 schedule established by the Act would assure the operation of the first

1 ,

jM N5M.{ repository well before the years 2007-09, i.e., the period of concern in
&s- c N w- 3, . the present proceeding.

,

[p'-d M .[d Despite the delays in DOE's earlier milestones, the Commission be-
, p ;m ] lieves that the program established by the Act is generally consistent;

s s . '. : ., . with the schedule presented by DOE in this proceeding and that DOE's
'

[ g'h-
milestones are generally both realistic and achievable. Achievement of.-

g g( lii. the scheduled first date,of repository operation is further assured by
, vo')

-

other provisions of the Act which specify means for resolution of thosev.

institutional and technical issues most likely to delay repository, ,
~

'

,

-

completion. In addition to those provisions discussed previously, the
.", Commission notes that the Act clarifies how the requirements of the Na-. , ., .

' j ;1.c % 2" tional Environmental Policy Act are to be met (e.g., {{ l13(c), (d);E W '

Il4(a), (f); il9(a); 121(c)). The Act also requires that any Federal

' %p, -. .+ f-q j agency determining that it cannot comply with the repository decisiony

.: ,,T schedule in the Act must notify both the Secretary of Energy and Con-
, j9 ,f':', gress, explaining the reasons for its inability to meet the deadlines. Thei.

-W C ( agency must also submit recommendations for mitigating the delayi

3d
h :.'rf QM$. (f Il4(e)(2)). These provisions of the Act, as well as those that supporta' -

the technical program - the provisions for research, development, and
$,'' % demonstration efforts regarding waste disposal (Title 11 of the Act), in-

#y/Na Ng.? crease the prospects for having the first repository in operation not later

. Y I - y @'T
'f,u than the first few years of the next century.:,

The Commission also finds reasonable assurance that sufficient reposi-
i M*q tory capacity will be available within 30 years beyond expiration of any

M 35 reactor operating license to dispose of commercial high-level radioactive
'

. .g& . waste and spent fuel generated up to that time. The Nuclear. Waste
- .j MJ Policy Act of 1982 establishes Federal responsibility and a clearly
<f defined Federal policy for the disposal of such waste and spent fuel and- : ._

'? Q -% creates a Nuclear Waste Fund to implement Federal policy. The Act es-
'

_ d 't d tablishes as a matter of national policy that this responsibility is a con-
'

Y; Q,9
, Wyft- tinuing one, and provides means for the Secretary of Energy to examine

/k .. .: m period: tally the adequacy of resources to accomplish this end.. .

h h%p.g%.mgd The Commission notes that as of September 30,1982, the generating
|'A capacit/ of all commercial nuclear power plants m, the U.S. with operat-

Mh]D ^ Wit
ing licrnses or construction permits was 131 electrical gisawatts (GWe)g '_;g and the capacity of those under construction permit review was about 5m..,

, d|Q:g% f-&yd*. w'
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GWe (NUREG-0871, Vol.1, No. 4, at 2, 8). DOE, in its letter ofN
March 27,1981, to the Presiding OIYicer of this proceeding, provided an*

estimate of 180 GWe for the capacity of operating LWRs in the year
-

, 2000. This value is significantly lower than the value (276 Gwe) pre-;.
sented in DOE's 1980 position statement (DOE PS at V-4) and lower

.

7 ;.; than that (202 GWe) presented in the NRC's Generic Environmentalg. ,Q ,
.

Impact Statement on spent fuel handling and storage (NUREG-0575,yg ;a( ;, 1
Vol.1, at 2-4). The validity of the latter predictions has been alTected byG 7,

- -

the cancellations of a number of proposed units during the past 2 years.
T ''j,i f' i , i The DOE 1981 estimate of 180 GWe in the year 2000 appears to be aJ@
~ 'S i, reasonable estimate of the likely installed capacity at that time. On this

-

.%[ ] basis, during the 40 years of operation of each plant, using as a realistic
,

,
* * , j assumption a 60% capacity factor, the electrical energy generation would'

be about 4300 GWe-years. Assuming 38 metric tons of heavy metal# 1
...'

|
(MTHM) are discharged for each gigawatt-year (IRG Final Report at
D-6; NUREG 0575, Vol.1, at 2-4) the total discharged spent fuel from- ' ,

j these plants would likely be about 160,000 metric tons. The capacity of'

each proposed repository will depend on such factors as the thermal load-

]1 ing limit in waste emplacement, space limitations within the host rock,
' '

,.J- -

MCf.?
' nuclear power generation capacity in the region to be serviced by the

6 T ' repository, and economy of ' scale considerations (DOE PS at Ill-70 to
<

111-79; IRG Final Report at D-21). In its cross-statement, DOE's esti--3;i- J ,.7
C - mate that three to six repositories might be needed was based on the as-;-J/

' ' . ~O t ~_'
sumption that nuclear power generation capacity grows to 250 GWe by' , - ~ C
the year 2000 and remains at that level until 2040 (DOE CS at 1153).

.

,

'] The representative characteristics of each repository used by DOE were
, '

ph , v - -

' ~
- .) 2000 acres and a 40- to 100-kW/ acre loading, corresponding to a reposi-'

tory capacity of about 70,000 to 170,000 metric tons of uranium, respec-? |V- .

. i .( T. , tively (DOE PS at 111-76). Reflecting the reduction in nuclear power pro-' ' ,

jections, DOE estimated in the January 1982 hearing that the ultimateM . L.D . Jl' ' , ' . reactor capacity would be about 200 GWe (Tr. at 236). DOE then as->'

L *
< _ .. ~! sumed a repository capacity of 100,000 metric tons and concluded thatL2 . , ' ' "between two and three" repositories would be needed (Tr. at 237). To* - r '

%y' , .6 J ' accommodate the 160,000 metric tons we have assumed, two reposito-
.

/ ,' }.X y
ries, each with 100,000-metric ton capacity, would appear to be sufli-

y;|p >
-

|. .'. '- -i cient.
Repository completion and operation at 3 year intervals would result

[[# 3. 7, c. F 7,'D Q in having adequate capacity about 3 years after initial operation of the'

L c;

f.4
first repository (DOE PS at 11186). As noted earlier, emrlacement of

( : '9 ' ' . g '[' , spent fuel in the first repository should begin not later than the first few'
.

. 4 years of the next century. Thus, if the first repository begins to receive'

.]
spent fuel in the year 2005, the second may begin operation as early as

, .

.i.
'

.

n', .O--,,

$', ; 't i , ;' . .
'

* .

34,
,

- ' 9 : , y'.' y J,

; -,m~
| ' h|

"

.- j
,

>f-L ( 4,
,

. -
~

= * s % +.; - 3

,

, ' A
. 1 ' N- ? * *

e' . .j, ,

< < , | ;,'
~ a

,

*

> ....m ,
A

.r'1 -f*



g - .

.
~

y
,. s

. . .

m

|i ,

4"

;y
., 1.

e

.p 2008, in which case all spent fuel would be emplaced by about 2026,
|

>

.

5,7 assuming DOE's estimated receiving rates (DOE PS at III-71) and oper-
S

,

-

'

ation of each repository as completed. Because the rate of waste emplace-3 ,

Qv ' -
'

ment during the first 5 years of operation would be about 1800 metrici,

N2i) . , . %'' tons per year (DOE PS at III-71), only 5400 metric tons would be em-.. .

g , q ;, ' o,W ;/ placed in the first repository by the time the second began operation.;

M . ,, J ' r,c, . This would satisfy the requirements of j ll4(d) of the Nuclear Waste<

Mj:9 W. ,' | 1 Policy Act, i.e., the prohibition of emplacement of more than 70,000
. ,

|

'A y 4 ' .y metric tons in the first licensed repository before the second repository

[/ . . , e ' Pi,a
4' ;g: .,

,

is in operation. If the DOE estimated emplacement rates (which would
'

increase to 6000 metric tons / year after the first 5 years) are realized, it

, ' E , 'j,'
,

9O . will take about 15 years to emplace 70,000 metric tons in the first
'' ''

.:||a repository.-

''

'\ . For the foregoing reasons, the Commission finds reasonable assurance |
*'

[ . h f;; ' r that one or more mined geologic repositories for commercial high-level
*

[i y , ( - y [ , , 'l l radioactive waste and spent fuel will be available by the years 2007-09,
9 : ;f e and that sufficient repository capacity will be available within 30 years.

ifa 'n beyond expiration of any reactor operating license to dispose of commer-,f ,,

. .p { . :,c 2 c/ c y cial high level radioactive waste and spent fuel originating in such reactor
,

Q. y; - s .j and generated up to that time.,

: p .- .<; 27 q
9.g. c ' _ Je:; :<

.~ x y ., < -] 2.3 Third Commission Flading' E ,,
,

- '
_

1 The Commission finds reasonable assurance that high-lew! radioactin' ; .. ;
' ,|;} W| waste and spentfuel will be managed in a safe manner until sufpcient repost-.

,,

|
; . ,,. ~ e,' ,1 tory capacity is available to assure the safe disposalofallhigh lent radioac.

E
,

, " '| *i tin waste and spentfuel.
@ . E.6 ' * ' ' f', " Nuclear power plants whose operating licenses expire after the years.

L.h@7[p|V
3 , ~ ' ,, , . g 2007-09 will be subject to NRC regulation during the entire period be-

] tween their initial operation and the availability of a waste repository.'
,

M . , ' ' The Commission has reasonable assurance that the spent fuel generated .ns
M..:j | 9 'A j by these licensed plants will.be managed by the licensees in a Jafe

f.M{' $ -
^^,? : manner. Compliance with the NRC regulations and any specific license.

,G .k, :-D conditions that may be imposed on the licensees will assure adequate
! & j . J' , 0% protection of the public health and safety. Regulations primarily address-,

ing spent fu' l storage include 10 C.F.R. Part 50 for ctorage at the reactorQ,'a f9 7 ;~- e

ngs '&. . ' . facility and 10 C.F.R. Part 72 for storage in independent spent fuel stor-

h{rM M p( w.4c age installations (ISFSI). Safety and environmental issues involving
N j9Q. sS such storage are addressed in licensing reviews under both Parts 50 and

6?hk.S $ 72, and continued storage operations are audited and inspected by NRC.

h@W',#' ;3 t'']' % ?
d

NRC's experience in more than eighty individual evaluations of the
.py pwv gJ safety of spent fuel storage shows that significant releases of radioactivity

UyN, ;n.
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from spent fuel under licensed storage conditions are extremely remote
'

(see discussion in s 2.4, below).*

Some nuclear power plant operating licenses expire before the years
2007-09. For technical, economic or other reasons, other plants may-

choose, or be forced, to terminate operation prior to 2007-09 even
-i ] though their operating licenses have not expired. For example, the exist-

, .

,
'

j ence of a safety problem for a particular plant could prevent further oper-
ation of the plant or could require plant modifications that make contin-

. ,

(, cj
. ^ ' .j ued plant operation uneconomic. The licensee, upon expiration or termi-'

'

-| nation of its license, may be granted (under 10 C.F.R. Part 50 or Parti
72) a license to retain custody of the spent fuel for a specified term'

, , ,

(until repository capacity is available and the spent fuel can be trans-
ferred to DOE under { 123 of the Nuclear Waste Policy Act of 1982)'

subject to NRC regulations and license conditions needed to assure ade-
.

--

- quate protection of the public. Alternatively, the owner of the spent
I fuel, as a last resort, may apply for an interim storage contract with

DOE, under f 135(b) of the Act, until not later than 3 years after a
,

repository or monitored retrievable storage facility is available for spent":c[ .I fuel. For the reasons discussed above, the Commission is confident that
-

.
-

in every case the spent fuel generated by those plants will be managed' *

, ,

safely during the period between license expiration or termination and
. _ .

fd ' '

dQ , , |' , , the availability of a mined waste repository for disposal.
To assure the continuity of safe management of spent fuel, the Com-

- J .' , mission, in a separate action, is preparing an amendment to 10 C.F.R.
,_ [ . Part 50 which would require licensees of operating nuclear power reac-

"

s
, c.y . g
sM 1- E tors to submit, no later than 5 years before expiration of the reactor

,

operating license, written notification to the Commission, for its reviewy? ~ :
, .,

% ?' J and approval, of the actions which the licensee will take to manage and

K {{ '. ' - #g; provide funding for the management of all irradiated fuel at the reactor
.

site following expiration of the reactor operating license, until ultimate .% . ,j ^ -/

.' U2/
~

i disposal of the spent fuel in a repository. The licensee's notification wil!<

't be required to specify how the licensee will fund the financial costs of ex-
.

, 7' 5,
,f 4 " A y tended storage or other disposition of spent fuel. It is possible for the

funding of the storage to be provided by an internal reserve fund or spe-65g 7 Jr, , ,:
,.f ," 4 ' ',j cial assessment during that S-year period to cover the costs of storage of

',-1 the spent fuel after the expiration 6f the reactor operating license. The
;

'
2 --r-

y $ i (:
- sentative figure is $1 million/ year for storage of spent. fuel in reactor

,

'i~l ,

storage costs are not large relative to power generation costs. A repre-

A, W 'cy ?.

l T d$ M basins beyond the operating license expiration (NUREG/CR 0130,

. ,' 9,([M ?
.i

" Technology, Safety and Costs of Decommissioning a Reference BWR
Power Station," Addendum 2, July 1983; NUREG/CR 0672,"Technol-

,' ? s*

, . -
;
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'

ogy, Safety and Costs of Decommissioning a Reference PWR Power Sta-y,

tion," Addendum I, July 1983),
>^~~ Additional assurance that the conditions necessary for safe storage.

; i-
-

will be maintained until disposal facilities are available is provided by
'.; the Commission's authority to require continued safe management of*

. $t.' . g,+, the spent fuel past the operating license expiration or termination (10
'

, E T. - f ,' C.F.R. f 50.82). If a utility should have technical problems in continuing,

N & o. d ~ ^ .; its commitment to maintain safe storage ofits spent fuel, NRC as the
'

Qi. ,4 cognizant regulatory agency would intervene and the utility would be re-*>
_ .

,

[f MQ quired to assure safe storage. If a licensee fails financially, or otherwise
p b. a, must cease its operations, the cognizant State public utility commission

'

,

MR,.3,<t would be likely to require an orderly transfer to another entity. The suc-
Q'@; ; T[i; %' ].Q. cessor would take over the licensee's facilities and, provided the condi-gy, 2 ;,n ~ . tions for transfer oflicenses prescribed in NRC regulations (10 C.F.R.

'

T % f 50.80) were met by the succeeding entity, operation of the original
N72 licensee's facilities would be permitted to continue. Moreover, an order-

'

'*

ly transfer to a successor organization would be mandatory to protect theM ', ., - .
,

,,

'
w substantial capital investment. Further, the Commission believes that

z-I., _9." H the possibility of a need for Federal action to take over stored spent fuel' 'u ?' 4 from a defunct utility or from a utility that lacked technical competence
~

<

i~c~$ m ] to assure safe storage is remote, but the authority for such action exists.

K.y f 3.' J U.S.C. ff 2236,2238).
1 (if 186c and 188 of the Atomic Energy Act of 1954, as amended,42

?. R| ' -
- ; ].? 2:

Interim storage capacity may be required for plants whose operating
*

y ,Ji- licenses expire or are terminated before sufficient repository capacity ise

3 available. 'As discussed in the rationale for the fifth finding, the Nuclear
'

; y f: -

. 1 vf * m > d Waste Policy Act of 1982 includes a number of provisions to assure the." ' , jc ava lability of interim storage capacity for spent fuel during the period.t.

SQ D. ~ , - s before repository operation (if 131 through 137). Provisions are made

h i -Q|f(cp f for Federal government-supplied interim storage capacity (up to 1900
'

7 ,

p m "? - e metric tons) for civilian power reactors whose owners cannot reasonably-

'g j provide adequate storage capacity.. . .
^

- ,W'-'
, In all cases where the interim storage is at a licensee's site, safe*

t,
. ' management will be assured by compliance with NRC regulations and

~
.,

* ' .N t|
4 specific license conditions. Where DOE provides the interim storage'

[: ; .Z|]f 'l capacity, except in the use of existing capacity at Government-owned fa-'

| J1' l cilities, DOE is to " comply with any applicable requirements for licens-
'

<

| y Q '. * ' M)Nd ing or authorization" (f 135(a)(4)). If existing federally owned storageP iVJ. D h gi . '$ facilities are used, NRC is required to determine "that such use will ade-
j'd,,%Ei[.1j; quately protect the public health and safety" (f 135(a)(1)). These provi-
. N .y.; b WW sions of the Act would assure that spent fuel will be managed in a safeo

's ,; R . . - 9 manner until repository ' capacity is available. Facilities for reprocessingc,, 7 .- p4

,
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high level waste, should any be constructed or become operational
before a repository is available, would be licensed under 10 C.F.R. Part

' 50, and solidification and interim storage of high level waste would be-

provided for at such facilities. For the foregoing reasons, the Commis-,,

sion finds reasonable assurance that high-level waste and spent fuel will7, . j
be managed in a safe manner until sufficient repository capacity is availa-7V :

- 4 .-
-

' 9]1
-e

'

..
ble for its safe disposal.

m . . ,,. ,:
' ' , .

h , 3, . .

7
2.4 Fourth Commission Finding- .- ;

.f a; ,| The Commission finds reasonable assurance that, if necessary, spentfuel'

,, . ,
,

generated in any reactor can be stored safely and without significant environ-~

.

%~' M mental impactsfor at least 30 years beyond the expiration of that reactor's
,

'
,

* operating license at that reactor's spentfuel storage basin, or at either onsite(|:: -
,

'

..

f or ofsite independent spentfuel storage installations.*
i

f - ' ; Although the Commission has reasonable assurance that at least one
mined geologic repository will be available by the years 2007-09, theI, , ;

g[.ble . .
Commission also realizes that for various reasons, including insufficient7- ''

-

A capacity to immediately dispose of all existing spent fuel, spent fuel may*

''Qi MJ' , ;'y be stored in existing or new storage facilities for some periods beyond'

3 Vi . , g i 2007-09. The Commission believes that this extended storage will not
' be necessary for any period longer than 30 years beyond the term of an

VpM4' ~ Q ' > d operating license. For this reason, the Commission has addressed on as ? D,1 ,;

. -p}W ' ! generic basis in this decision the safety and environmentalimpacts of ex-i- 1
S[~ _ . tended spent fuel storage at reactor spent fuel storage basins or at either''

7 d[[T(.
E, - onsite or offsite spent fuel storage installations. The Commission finds

-V .% that spent fuel can be stored safely and without significant environmental,

impacts for at least 30 years beyond the expiration of reactor operating
y% M : y[.,j [' ' h[d licenses. To ensure that spent fuel which remains in storage will be man-| ?.'; i7
f' y 'u P, jfl. aged properly until transferred to DOE for disposal, the Commission is

v J f p.: proposing an amendment to its regulations (10 C.F.R. Part 50). Theje.
'731y' 1 ,M amendment will require the licensee to n'otify the Commission,5 years

,3y"g ; .r . ;.3 prior to expiration of its reactor operating license, how the spent fuel
-

1..'? ,U4 will be managed until disposal.2
The Commission's finding is based on the record of this proceedingQ.fb , ,d which indicates that significant releases of radioactivity from spent fuel. g:e WS? "::

Tf%. . . j $1 under licensed storage conditions are highly unlikely. It is also supported

h. M[$ M [f
5

. d s. by the Commission's experience in conducting more than eighty indi-

i y'Wm(
h

: vidual safety evaluations of storage facilities.

94[[.%
W

! .3 The safety of prolonged spent fuel storage can be considered in terms$
[$%N | ~ .Q Ji of four major issues: (a) the long term integrity of spent fuel under

* f . 'f j water pool storage conditions, (b) structure and component safety for%tw y: ,

- y -1

MV i5 l 353
!'gy , L e'

Mj ' 5
,

'|
- -m. .--. - .. - x.4 9.;. v.- -?

.

-.,,,- ,

%7, + Y A ,
+ ,

. gr g,

,4 f4 .y
..

I

J
,,

_5|g

n . t ;' ' ? , .t
. . . ,

,
,

e
r ,

*. , ,

"% a.e-~- w -4 -e- + ---- y r., , , . - . - . . - . g - - , . - - , , ._-,~h,$,-,.,,,a- , ---..- - - . _ _ _ g. --- .-..-e, y-- -w--w- - - --* -



.- . .

. . .. . .
.

. - - - - - ___ _ __-__ _ _

_

%. .
3_t i

$.h 3 ,

~~

.

.

.

.w
'

'y ,,
,,

i' extended facility operation, (c) the safety of dry storage, and (d) poten-
-- tial risks of accidents and acts of sabotage at spent fuel storage facilities.
.

,

- Each of these issues is discussed separately below, in light of the infor-
n: ' mation provided by the participants in this proceeding, and NRC experi-
Q[ ! ence in regulating storage of spent fuel.
;.

.. -

:p
,

.
,

: D. -^ Mk A. Long-Term Integrity ofSpent Fuel Under Water Pool
:

. ; Storage Conditions,.

e_n -
, ,

; The Commission fmds that the cladding which encases spent fuel is*
..

T.,- ,|' highly resistant to failure under pool storage conditions. As noted by

b -~,
'

;! DOE in its Position Statement, there are up to 18 years of continuous
~

,
-*~

f - { storage experience for zircaloy-clad fuel and 12 years continuous storage.

, _
.' i experience for stainless-clad fuel (DOE PS at IV-73). Corrosion studies*

,

'

of irradiated fuel at twenty reactor pools in the United States suggest. ,

that there is no detectable degradation of zircaloy cladding. Data from
corrosion studies of spent fuel stored in Canadian pools also support this;

.4 finding (A.B. Johnson, Jr., " Behavior of Spent Nuclear Fuel in Water_ '
s

- -

i Pool Storage" (UC-70), Battelle Pacific Northwest Laboratories, BNWL-
t 2256 (September 1977), at 10-11,17).

' p2 ,
confirmed by observation and analysis, was cited by industry participants

- The long-term integrity of spent fuel in storage pools, which has been
, _eo ;

:

J^ ~ t , (e.g., Consolidated Industry Group PHS at 3-6; UNWMG-EEI PS, Doc.-

f 4, at 8; UG at 2). No degradation has been observed in commercial. . ,

' ~ . ' ' " . i power reactor fuel stored in onsite pools in the United States. Extrapola-
'

m -i tion of corrosion data suggests that only a few hundredths of a percent..

. % .4* of clad thickness would be corroded after 100 years (A.B. Johnson, Jr.,
1*.-(',

*

'. " Utility Spent Fuel Storage Experience," PNL-SA-6863, presented at,

'' '^

. ': the American Nuclear Society's Executive Conference on Spent Fuel
| . T. ' ;;/ ; cg 0 ..' ~

Policy and its Implications, Buford, Georgia (April 2 5,1978)). The
~ ?% American Nuclear Society cited a study (G. Vesterbend and T. Olsson,,

.,

} BNWL-TR-320, May 1978, English Translation of RB78 29), which,y . .

"* '-
i concluded that degradation mechanisms such as general corrosion, local

1): , ; corrosion, stress corrosion, hydrogen embrittlement, and delayed hydro-

Pi ~ ^' J.# ' d gen cracking are not expected to produce degradation to any significant-
. , .

'

-) extent for 50 years (ANS PS at 34)..;, i. Er W , i,

'
. Canadian experience, including occasional examination during 17

M9ha .i Gf@R
years of storage, has indicated no evidence of significant corrosion or

g N ,Syj other chemical degradation. Even where the uranium oxide pellets were
N@,.SNMM.d<W exposed to pool water as a result of prior damage of the fuel assembly,

T' Y[kEfi[ 4 the pellets have been inert to pool water, an observation also confirmed
' jE M U w by laboratory studies (" Canadian Experience with Wet and Dry Storage
, :n.y v q
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. 1 Concepts," presented at the American Nuclear Society's Executive Con-' '
ference on Spent Fuel Policy and its implications, Buford, Georgia

,
_

(April 2-5,1978)).- Another Canadian study concladed that "50 to 100 :
#. .i '

years under water should not significantly affect their [ spent fuel
,

St - :7

#' ;' bundles) integrity" (J.F. Walker, "The Long-Term Storage of Irradiated7'

,g@F- _ ] CANDU Fuel Under Water," AECL-6313, Whiteshell Nuclear Research
,. ,'

y 7p. 2 - n,* -1 Establishment (January 1979)). This appraisal was based on findings
u ;l such as no deterioration by corrosion or mechanical damage during 16

| Q [.fJn -| years of storage in water, no release of fission products from the uranium
'z

|[Q~ I;5 , 4, [' :| dioxide matrix during 11 years of stotage in water, and no fission prod-
., .

_

uct-induced stress corrosion cracking anticipated during water storage at'jgN s .-

b ?? |i 1 El temperatures below 100*C (C.E.L. Hunt, J.C. Wood, and A.S. Bain,

,' - t.( d "Long-Term Storage of Fuel in Water," AECL-6577, Chalk River*

J , J Nuclear Laboratories (June 1979)).' +

|D' '

:

'

The ability of spent fuel to withstand extended water basin storage is' u !

: 7 also supported by metallurgical examination of Canadian zircaloy-clad; .- - ,

| '': E - ] fuel after 11 years of pool storage, metallurgical examination of zircaloy-
,

.,
' clad PWR and BWR high burnup fuel after 5 and 6 years in pool

|' .*
storage, and return of Canadian fuel bundles to a reactor after 10 years

' ' 1(M "[ l , of pool storage. Periodic hot-cell examination of high-burnup PWR and

,'

*

. . .

p 1.

c. .

BWR bundles over 6 years of pool storage at the WAK Fuel Reprocess-'

7;j 6 g . ing Plant in Germany has also confirmed that spent fuel maintains its in-
tegrity under pool storage conditions. Other countries having favorablep ]> .

experience with pool storage of zircaloy-clad spent fuel include: thep , .~ ^

!f. . . -
United Kingdom,13 years; Belgium,12 years; Japan,11 years; Norway,' ,

'

11 years; West Germany, 9 years; and Sweden, 7 years (Johnson,
y}J ,|- ' " Utility Spent Fuel Storage Experience," supra,' at 7). Programs of

, ,

7 q_

. j @ > . ,.
monitoring spent fuel storage are being conducted in Canada, the

y cc A M ' United Kingdom and the Federal Republic of Germany (DOE PS at,

-Y 5- ~ IV-59 to IV-61; UNWMG-EEI PS, Doc. 4, at 23).

; ,

The only fuel failures which have occurred in spent fuel pools in-~

H-
~ _ volved types of fuel and failure mechanisms not found at U.S. commer-"

$ - - 'I cial reactor facilities, e.g., degradation of zircaloy-clad metallic uranium
.

.

fuel from the Hanford N-Reactor as a result of cladding damage in the-

fuel discharge system. The system differs from the fuel discharge sys-ff_3 q
'- 9 tems of commercial reactors. Moreover, metallic uranium fuel is not

,

H'
used in commercial power reactors. NRDC cited some conclusions[- . .

,

drawn by Mr. Justice Parker regarding his lack of confidence in long- |
L f.7

' ,( ;

_. 9. M. term storage of spent fuel, based on the Windscale Inquiry in Great Bri- |

| M*/oN;?y.
G n "e tain in 1978, which involved stainless-steel-clad, gas-cooled reactor fuel !

N (NRDC PS at 92). This is not pertinent to pool storage of commercial |
~

' '

'

LJ ^t . _ <4- spent fuel since the high temperature conditions in a gas-cooled reactor
g;.
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which can cause sensitization of the cladding are not experienced by fuel
in boiling or pressurized water reactors Gohnson, " Utility Spent Fuel,

i 1- Storag'e Experience," supra, at 17-18).
'" '

Some' participants did not agree that there is an adequate basis for'- ;
'

,,j ,, confidence in safe extended-term spent fuel storage. Although agreeing
'S 61y y j with the extent of experience cited by DOE and other participants, the

j. f6 i ,, Ai -- Natural Resources Defense Council, for example, stressed that more ex-.

N
,, +i perience is needed before one can be confident of safe extended storage.

'
r. .. .,

. f '. ,, ,, '. 2 NRDC considered the length of storage experience cited by DOE as in-
' ~ 'b~,

4- i, ' 'g . "
sufficient to establish that spent fuel can be stored safely for periods well
in excess of 40 years (NRDC PS at 88-92). A similar position was taken

, . ? ,.. d i,' .'g
a .

by the State of Mirmesota (Minn PHS at 8-9). NRDC referred to thea;

c c # /3 problem of the long-term storage of spent fuel reported in the Windscale
- f % , , g, . Inquiry Report by the Hon. Mr. Justice Parker, Vol.1, at 29-30.

.K ;:, , - - However, the conclusion quoted from the report, when taken in*

S[t L '' I ' .5
context, refers only to irradiated fuel from AGR (advanced gas-cooled)

"
*

7, ,1 g., nuclear power plants. As noted earlier, the conditions to which the fuel
['

~

'a.. ,+ '

- cladding is exposed in gas-cooled reactors differ from those in U.S. com--

,

f w ., mercial light water reactors. Moreover, the cladding of AGR fuel is
K, , . t j~/A -Q- identified as stainless steel in the Windscale Inquiry Report; Only two

'

:

"i . commercial LWR nuclear power plants operating in the U.S. today use,

% 1

. ,|
'1 stainless steel clad. Most U.S. nuclear fuel is zircaloy clad, and reactor

~

operators have not seen evidence of degradation of LWR spent fuel,
'

' < .- either .tircatoy or stainless steel clad, in storage pools (A.B. Johnson,,, .,

!r j ;''
Jr., "S ent Fuel Storage Experience," Nuclear Technology, Vol. 43, att

# 171 (Mid-April 1979)). Further, as stated earlier, cladding degradation
' ' '

s - 3.Q X. caused by stainless steel sensitization in an AGR high-temperature envi-
1q gg > ) ronment is not pertinent to the' lower-temperature environment of
* |m 7 5 t L , e , . LWRs. Therefore, the problem oflong-term storage of spent fuel report-

:.[y yp.]!VM[
.

ed in the Windscale Inquiry is not relevant to U.S. spent fuel..
,

g ~ ".
After expiration of a reactor operating license, the fuel storage' pools

' t. 3 at the reactor site would be licensed under 10 C.F.R. Part 72. The re-
'

ic s .s..
g%.u..,~.;.=<', J~J ' quirements of 10 C.F.R. Part 72 provide for operation under conditions -

s

Q ''" C g /_ , , I d involving a careful control of pool water chemistry to minimize corro-

J?;y/ '' d /,NVQN , Th 'j . sion. The required monitoring of the pool water would provide an early
$J warning of any problems with defective cladding, so that corrective ac-

,

$$5.q)7@M
-

g M j ; d... M tions may.be taken. Experience indicates that, under licensed storage
conditions, significant releases of radioactivity are highly unlikely. The-

4pt9M$f . Commission is confident that the regulations now in place will assure ad-

fyjG[[g[j!WpfF . equate protection of the public health and safety and the environment[
WPl?p ' % @g

during the period when the spent fuel is in storage (NUREG 0575, "Fi-
MW) ' nal Generic Environmental Impact Statement on Handling and Storage
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of Spent Light Water Power Reactor Fuel," Vol.1, August 1979, at
ES-12,4-10 to 4-17).

i Although confidence that spent fuel will maintain its integrity during
storage for an additional 30 years beyond the facility's license expiration

* ^ date involves an extrapolation of experience by a factor of 2 or 3 in-

, ,

o - ! time, the extrapolation is made for conditions in which corrosion mecha--

nisms are well understood. Technical studies cited above support the'. ,- -

.. _ i . 1 conclusion that corrosion would have a negligible effect during several'

' decades of extended pool storage. The Commission finds that this ex-
,

.

1 trapolation is reasonable and is consistent with standard engineering" - j-
^

; t practice.
. ..

,

t t
'

B. Structure and Component Safetyfor Extended facility Operation:V

'|
' for Storage ofSpent Fuelin Water Pools

'. - 4 Questions were raised concerning the adequacy of structural materials
and components of spent fuel storage basins to function effectively

.

ni;J , ' - '

j during periods that are double those assumed in the base design. This

#'- .A concern was expressed in connection with the possible necessity for

f
~ ?.~

' longer storage times if permanent disposal is not available by the year
2006 (Del PS at 4). The experience at the General Electric Company"

, .

Morris Operation in Illinois, where a mechanical failure caused contami-*..

,
- nated water to leak into the environment, was cited as an example of an

' unforeseen failure that could jeopardize the safety of spent fuel storage
^

l (NECNP PS at 65). A generic problem regarding pipe cracks in borated
.

water systems at PWR plants was also cited as evidence of uncertainty
, ,

. ,~, ,

' . , that long-term interim storage would be safely accomplished without
,

modification and fuel shuffling (NECNP PS at 64). The Commissionii '

QJ h '~ ,c f notes that the latter problem was discussed in detail in the Atomic
Safety and Licensing Board Notification, " Pipe Cracks in Stagnant Borat-

,

, fa . ' . , .s.

ed Water Systems at PWRs," dated August 14, 1979, in the ASLB con-"

T,- .g#

4 , A ,} , sideration of a proposed licensing amendment to permit modification of...

'

-.y , [ | a spent fuel storage pool (Commonweahh Edison Co. (Zion Station, Units
I and 2), LBP-80 7,11 NRC 245 (1980)). The Notification referred to

t e,

S .. by NECNP indicated that cracks had occurred in safety-related type-304
, (@i . ,~ .? stainless steel piping systems which contained stagnant borated water.

'

-

Apparently, the cracking was attributable to stress corrosion caused by[J;[g
'

q
the residual welding stresses in heat afrected zones. The NRC staff

%s$}{Q ./.;*. . . review found that such cracking was not directly related to spent fuel
. a.

Qd?
%[MQSR'3 g,h pool modifications, and that necessary repairs could be readily made.
Cl 'S ' ' \M The staff concluded that cracks in low-pressure spent fuel cooling sys-

.
'

.I tems do not have safety significance.:#67 ~ ' ,

.m ,1.

t 2' '. , , ;,s
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Extensive experience with storage pool operation has demonstrated,

the abilit,v of pool components to withstand the operating environment
(DOE CS s 11145 to 11148). In the relatively few cases of equipment
failure, pool c-perators have been able to repair the equipment or replace*

defective components promptly (UNWMG-EEI PS, Doc. 4, at 25; UGi., a ,

,' '(*-a 'at 2). The Commission finds no reason why spent fuel storage basins. , . .

4 ,' : .
. 'v

",- 1 would not be capable of performing their cooling and storage functions
, for a number of years past the design basis period of 40 years if they are

# ' '

e, properly maintained.
' '( ' L , * 'K . j As one participant pointed out, "the pool structure as well as the
' 7 ' '' ' "1 racks are designed to withstand extreme physical conditions set forth in
g 3" . 1 NRC licensing requirements. These include seismic, hydrologic, meteor-

'. U~- ological and structural requirements" (UNWMG EEI PS, Doc. 4, at 25;4

UG at 2). The design requirements are set forth in 10 C.F.R. Parts 50-

- '
1 and 72. The design basis siting conditions for storage pools at reactor4

sites are those of the reactor itself. Siting conditions are reviewed by the>

D, NRC staff, the Advisory Committee on Reactor Safeguards and the
'

'

O "'" ' '

) Atomic Safety and Licensing Board at the construction permit stage and,

., , j then reviewed again in connection with the issuance of the facility's'

'M
*

" W ;3. q operating license. In issuing a power reactor operating license, the Com--

-Q h mission is, in effect, expressing its confidence that the design basis,

.

'

%. l siting conditions will not be exceeded during the 40-year license period.
'

j " ( ,jdd If pool storage facilities were used to store spent fuel after expiration ofV
- F i reactor operating licenses, the utilities would be able, as part of their

-|( , ,t, .( continuing maintenance of storage facilities, to replace defective compo-
,

._ nents in a timely way, if needed, so as to avoid any safety problems.

j ;[ f: [ , [ $ y.j Some participants (e.g., NECNP PS at 63; Minn PHS at 8-9; and Del PS
m. W ,2 at 4) do not place the same weight which the Commission does on ex-

'W ^ ~ '7 ^
_

1;. Q ' perience at spent fuel storage facilities and on studies cited by DOE and
A2.. ', N ' certain others which support the argument that the structural integritypg . QiL J - * .'

'

of these basins can be readily maintained (DOE CS at 11 145, 111-13;:

-m ' ) UNWMG-eel PS, Doc. 4, at 19). The disagreements appear to center
~

largely on the extent to which present experience may be relied upon as.
,

h; _' o''',
' a basis for predicting the safety of spent fuel storage over a period two or,

-

,
H three times the design period.

*. : nN,C The degradation mechanisms involved in spent fuel pool storage are-

Fi-
'

.a well understood. The resulting changes in fuel cladding and pool systems

Q W[Vm[[..-- "j
and components are gradual and thus provide sufficient time for the

9,9fs, . ?! identification and development of remedial action without subjecting
Pfic - >;; {j plant personnel or the public to significant risk. The fuel storage racks
3%. - .9 ' ~ , . .t are designed to maintain their integrity for many decades; if they fail in

.
, .-
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any way, they may be replaced. There are a number of routine and radi-
ologically safe methods for maintenance at spent fuel storage basins to

' ensure their continued effective performance. These include replacing
racks or other components, or moving spent fuel to another storage'

.,

facility. The Commission finds that the extensive operating experiencey".~
>:. .

i with many storage pools adequately supports predictions oflong term in-*

.

I j|. ' -

-i tegrity of storage basins.
The Commission concludes that the experience with spent fuel storage

? .; ', ~ - .j provides an adequate basis for confidence in the continued safe storage
.

of spent fuel in water pools either at or away from a reactor site for at"- / - 4

Q ,M least 30 years after expiration of the plant's license.

*g, .; g.
,

C. Safety ofDry Seerage ofSpent Fuel;f ,
-

,

' While the record of this proceeding has focussed on water pool stor., - -
,

age, the Commission notes tilat dry storage of spent fuel has also been- 3
A l addressed to a limited extent (e.g., DOE PS at IV-12 to IV-22 and IV-

-

4 63, CS at 11-147, PHS at 9; UNWMG-PS, Doc. 4, at 16-17 and CS at
1116 to III-7; Tr. at 69-72). The NRC's regulation 10 C.F.R. Part 72 spe-

_

'

'
[' cifically covers dry storage of spent fuel (l 72.2(c)), and experience with

.

,

.,.j dry storag+: was a subject of public comment in the rulemaking,- - r

' " - (NUREG-0587, " Analysis of Comments on 10 C.F.R. Part 72," October
- 1980, at 1112 to 11-13). NRC reports, NUREG-0575, " Final Generic
, ,

'

:) Environmental Impact Statement on Handling and Storage of Spent,

-

_
Light Water Power Reactor Fuel" August 1979, and NUREG/CR-'

', -
. . .

1223, " Dry Storage of Spent Nuclear Fuel, A Preliminary Survey of Ex-

f "(i ' 7 ' ' ' ' isting Technology and Experience" April 1980, which have been refer-

'

,

; enced in this proceeding, examined potential environmental impacts,yJp7:_

. ':iG and experience with interim dry storage of spent fuel. The GEIS*
~ ..

' ( af f, . " ( #. . (NUREG-0575, supra, Vol.1 at 8-2) contained the conclusion that the
use of alternative dry passive storage techniques for aged fuel, now" w: - '

.- a,

being investigated by the Department.of Energy, appears to be as feasi-c.. ac
'C' ble and environmentally acceptable as storage of spent fuel in water -

. / I. basins. Prior to the adoption of Part 72, dry storage ofirradiated fuel had
, , ,

been licensed under Part 50 at the Hallam sodium graphite reactor. Dry-~4 i -

M| storage is also presently licensed under Part 50 at the Ft. St. Vrain high-
"

5 M , ; ,., i,

J.%i temperature gas reactor.
"

,
.

- Although the number of years of experience with dry storage systems
,

' d.h'fhi ! .

i is less than that with water pool storage, the understanding of some of
'"'

M3N. 7 9.7 {
. J.p3Mg.9 N eQ the material degradation processes experienced in water pool storage

%g rJp. should be applicable to dry storage. As discussed below, dry storage in--

WQQ .$ a volves a simpler technology than that represented by water basin storage'

: .:rg. v.v .
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systems.5 Water basin storage relies upon active systems such as pumps,
renewable filters, and cooling systems to maintain safe storage, Favora-,-

"' '
ble water chemistry must also be maintained to retard corrosion. On the

y{' other hand,' dry storage reduces reliance upon active systems and does
i, ' not need water which together with impurities may corrode spent fuel

7' cladding. With convective circulation of an inert atmosphere in a sealed, ,,
4*

,. . dry system, there is little opportunity for corrosion.' For these reasons,2

-

? q the Commission believes that safe .ry storage should be achievable with-

g%[ .fi ~' s ~

out undue difficulty. New dry storage experience with light water reactor
.i (LWR) fuel is becoming available for examination, and the evaluations

*'

^
. . _

,..
,

'

4 ,i discussed below suggest that the favorable results of up to almost two
' <{ decades of dry storage experience with non-LWR spent fuel can also be- .,7 j- ' *

i' z ,-
.

M tions,
..; (btained for LWR spent fuel in adequately designed dry storage installa-

- ",t

'iM, f, 3: A recent review of dry storage experience by Johnson, et al., in
^^ ' ' % ,T

. " Behavior of Spent Nuclear Fuel and Storage Components in Dry Inter- -.

, } f @ SH im Storage" (supra note 5), provides an update of dry storage activities,
- '' - - ? 4 particularly with respect to zircaloy-clad spent fuel. In that report (at

', P 18-24) the experimental data base for nonzircaloy-clad spent fuel,!.

^ D'; ' ,..q 'j including stainless-steel-clad fuel and the data base for zircaloy-clad fuelo ,7

% ' , M[.1
are discussed. Tests conducted to verify the integrity of zircaloy cladding._

^ :-
' % have not indicated any degradation in dry storage (Id. at 27). In,

.+ , - gj summary, the report states (at 44-45):,4
.v 3 g. z,-

[ , . .[i| ,
Operating information is available from fueled dry well, silo, vault, and metal cask

~-- storage facilities. Maximum operational histories are;*
,- ;-

sa J< t, ,
*

,,
, . * (*' :y {

' [~' '-' '. o ; T All Feel - Zirealey-Clad Feel- (s. . . p 7 * ' yR:js
q,, Dry wells up to 18 yr ' up to 3 to 4 yr-

', f'',_' " ~ .) Vaults up to 18 yr up to 1 yr.

. s " A ',
,

Silos up to 7 yr up to 7 yr.

J ',S 1 iE Metal casks '<1yr-

. i: - ,-<

- N " ~ .) AH tienes reissed to 1982, I

. 0- 3 ., ? -! |
.

,

v- .,

;. ,f.,f q S Operational history with Interim storase in metal casks is minimal; however, there,,

' _ 7 iq ':-T "; , is extensive experience with metal shipping casks. In addition, metal storage casks

, Q;{jfh & ;N ';pfcd
have been designed and tested, and cask tests with irradiated fuel are currently

:Y: j
M . Q".,~ U;;,:;}' g' y g@g]. s U f 5 See, for esameple, K. Einfeld and J. Flesech, " Fuel secrees in the Federet Repubhc of Germany" andE*

'

- RJ. ses#en and J.s. Wnght, "weetanshouse Advanced anergy systems Division," Preresdness g(she
;yC s i pf'- Assertes Nordrer sonrry's Tapiirel Meessig es Oposefer Sprar furISseruse. sevennah, Georgia, septem.

b .g' W, * . ' C,1 ber 26 29,1982; A.B. Johnson, Jr., E.R. Oiltert, and RJ. Guenther, "sehavior of spens Nuclear Fuel" '/ J~

y and scornes system Componente in Dry Intene scornes " PNL.4109 August 1982.
'

10 ,, ,..

.y, y 6 "Fust seerage in the Federal Republic *f Germany," sapre nose 5, at 3.. g. ;, t -
'

'

:|..

y e , '. , . J -' q* '
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under way in the Federal Republic of Germany and are planned in Switzerland and
^ the United States. The integrity of zircaloy-clad fuelin a given demonstration test is-

)
-

' relevant to predicting fuel behavior in other dry storage concepts under similar
_

,

i . conditions.'

- .v
1.w -

-l' Information on experience with dry cask storage in other countries is1 _y,

fy, {x _ f_-q
also becoming available. Einfeld and Fleisch's paper, " Fuel Storage ini
the Federal Republic of Germany," supra note 5, discussed the resultsy? . 2

*
v. -

of dry storage research on spent fuel in an inert atmosphere. They notef( Q ~ jy y

', on page 3 of their report:;- .s ,. 4
,

,
- ,.

h . :.' < , >:
' . , 'g . ;.,7 , -. ' , i.5 Several tests have been conducted to verify the integrity of LWR spent fuel cladding,y.

# in dry storage. To date none of the integrity tests has indicated that the cladding isM r. J' 4 , o

cf.].). + ,E~[. degrading during long-term storage. Even under conditions more severe than in the
H .c 11 casks, the fuel shows no cladding railures. From the tests listed in Table II it can bey7

'f concluded that dry storage under cask conditions even with starting temperatures to'

9. ? 1.,
*

,,
, - ,) 400*C is not expected to cause cladding failures over the interim storage period.

y,, n
. .. Einfeld and Fleisch continue in their report (at 3-4) to comment on the

.

F' - - - >

' '. N if"- successful demonstration of cask storage:

- .. .

,f/ -
.

,[ A technical scale demonstration program with a fueled CASTOR cask is underway'

1
..

in the FRG since March 1982. The 16 assemblies which are subject to that program~ 'F
.

,' ./
~ originate from the Wurgassen boiling water reactor. They resided in the core during

7.,

S-- v, 'y 4 cycles of operation, burning up to about 27.8 GWD/t U.
: v e

'' ., ,O The general objectives of the demonstration with a fully instrumented cask and fuel"

|. ,
bundles are the verification of cask design parameters, the operational experience in- i w-p

'

6c _ ., : j cask handling and the expansion of the data base on fuel performance. Fig. 2 shows-

.

-f, y</ , . ')/ a schematic drawing of the cask design and the axial thermocouple locations.'

- . -
,

-

L* { ~ s;1
.

The operational experiences and corresponding test data confirm the assumptions
W-.

_ ,7
- . 1; made about the cask concept and the cask loading sad handling procedure. In .

f. .;%y *[ + . A. A
.(

.- g.Q addition, the technology data beee for operating an interim storage plant could be
,

, C .yy expanded..

.. q - 7; - p" . 4 ,

- In-poolloading of a large storage cask and specific cask handling has been suc.*

1, -
,,

,

- 'a ^< -- 1 cessfully demonstrated.
N. ( ., y,J-

- The passive heat transfer capabilities of the cask and fuel cladding integrity- 4 '.[ :
'

*
.,

have been verified. The maximum local fuel rod temperatures for fuel with[ ~.
*' ;'- -',

about one year decay time were within the expected range.
, n., m.n | 1- ,, ,

.

.

4v

'J :-h d,7 - The total radiation shielding characteristics (< 10 mrem /h) are verified in prac.
|(M,W/' A d' tice (references deleted).

.

- e

. &" Q' Q fT . M O
n:v, ;': &O . ' y:, e -_-

h, ,f
.

The authors conclude:
,

1.p'. h , G .A , fi , . -
The realization of the transpo-t/ storage cask concept, which is well under way in the

~. g (- ' ;[ , , Federal Republic of Germany, will provide sufficient interim spent fuel storageQ 7 .M
-

''

*
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capacity with the facilities planned or under construction. Dry interim storage is a
proven technology and thus it constitutes an essential step in closing the backend of
the nuclear fuel cycle.

-
-

R.J. Steffens and J.B. Wright's paper,7 "Drywell Storage Potential," dis-
,% 0 cussed drywell storage experience with pressurized water reactor spent

'*
' , ' . fuel at the Nevada Test site. On page 6 of the paper, the authors note:

i3. -:.
,

- - [Ci - !.' ,- Another drywell performance a.sessment method being employed during the
'' I'

g demonstration storage period is that of periodically monitoring the storage canister
?-

, atmosphere for fission products, specifically krypton-85 gas. Samples drawn to date
1 have shown no detectable concentrations of this rroduct after approximately 3 years

*
- ' . of storage, indicating a maintenance of the fuel cladding integrity..

[..
'

.: y .

' '-) A third paper presented at the same Topical Meeting,'by E.R. Gilbert'

' ^
; and A.B. Johnson, Jr., " Assessment of the Light-Water Reactor Fuel In-"

. { ventory for Dry Storage," focuses on dry spent fuel storage with respect' '

.
. 3 ;' to an acceptable temperature range for storage in air. They conclude on

f page 8 of their report:,

: ,

,
g .

,

-p ., i. . % M' Dry storage dem7nstrations now in progress suggest that by 19,86 a major fraction
j./

-

'% of the U.S. PWR spent fuel inventory that was placed m water storage before 1981
.- .? can be stored in dry storage facilities below 150 to 200*C,'

'

- s.. .i . =:s'3;-

..

' 4, m; . ,4 [ The LWR fuel inventory offers good prospects that th thermal characteristics of
..

; , ]., (,. consolidated fuel will be acceptable for dry storage by proper selection of fuel.

f,- P ' N. . . Dry storage of LWR fuel with defective cladding may be tolerable in inert cover
,

,, f jj ^ ( ."17g gases or at temperatures below the threshold for significant oxidation in oxidizing
,

; '

cover gases. The range of acceptable storage temperatures is b:ing investigated.< '<
, . -, %. .,pw .~

>

t , .

-

7w
2 / ' ^ 4,. 7$: With respect ~to dry storage of spent fuel, the Commission notes the

Y g( ,. y .%
. .h Components in Dry Interim Storage" (PNL-4189), r>pra note 5, at xvii:

e ' JUD summary statement from " Behavior of Spent Nuclear Fuel and Storage. .

..w-, ,
v ; ^'

. , : .; ,
p *1 Operational problems in vaults and dry wells have been minor after o to 18 yr. of

t-
' j

, , ? ? ' .<, operation (in 1982); and 7 yr of silo experience suggests that decades of satisfactory: -
qT, iC '' d operation can be expected. Demonstration tests with irradiated fuel in rnetal storage

' ' , h -;; o, e! casks are just beginning, but metal shipping casks with mild steel chambers have
'

i .pf ' ' ,' . s.[$_,
' lj; .

'M been used since the mid.1940s. Metal storage / shipping casks have successfully sur.s

f(j N.( vived. fire, drop, and crash tests.,

,N.y . ., Y . . _ y '.O,

..e.g .: n u ,e [f W))' W,Q* ft ' J ,y b ) n .?!QY)' M ..,
'

\; .- n f ; ; .R . a ..y

4.;; . , ' _,y} +] 1 Proceedings of the Amerwen Nuclear Socky's Torwat Meetmg on Options for Spent fuel Storate.
' [ j .|. savannah, Georgia (september 26 29.1982)... -* s;
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m.
' [. ' Thus, with respect to the storage of spent fuel under dry conditions at.

,

'j,. . storage installations located either at reactor sites or away from reactor"

J| ; sites, the Commission believes that current dry-storage technology is

.T capable of providing safe storage for spent nuclear fuel. The modular'

N@fC
'

~

'/ A character of dry storage installations enhances the ability to perform-

M;| ' . ' $p,-] maintenance or to correct mechanical defects,' if any should occur. The

- y 4 . ~; , ".'4
.

Commission is confident that its regulations will assure adequate protec-'

,|M.W '
. ..

j tion of the public health and safety and the environment during the

@#@l V ~ - d . Period when the spent fuel is in storage.
.. U j. 1 ,. g.[ ,

The Commission notes that { 211(2)(B) of the Nuclear Waste Policy

lWN f ( < M A Act authorizes the Secretary of Energy to carry out research on, and to

$' N. develop facilities to demonstrate, dry storage of spent nuclear fuel. Al-
. ., fg @p. f/ M ~ though this provision indicates a judgment on the part of the Congress

.

that additional research and demonstration is needed on the dry storageyN * , -
<

of spent fuel, the Commission believes the information discussed above'

pg]j.,- ,,

is sufTicient to reach a conclusion on the safety and environmental ef-> ' ., t :- 1.._,

1[f 1 12 '' fects of extended dry storage. All areas of safety and environmental con-

?7" [.. cern (e.g., maintenance of systems and components, prevention of mate-
,.

g Q f$ ~ ~ (I
rial degradation, protection against accidents and sabotage) have been. Q4.; 4 ;; 7 h.

addressed and shown to present no more potential for adverse impact on
s

the environment and the public health and safety than storage of spentg - ~ " '+ : '

f e.,.: -? fuelin water pools.
' { [ , b {., The technical studies cited above support the conclusion that corrosion'

.; .j , - -
' would have a negligible effect during several decades of extended dry-

'

'M7 .] storage. The Commission's confidence in the safety of dry storage is

, , .
based on an understanding of the material degradation processes, rather

mm .? _ ,, O:, ;g, Q
~

than merely on extrapolation of storage experience - together with the
p 7 , ..;1r recognition that dry stere:e systems are simpler and more readily main-

p7 tained. Fcr these reasons, the Commission is confident that dry storage
7 -|, ; M. ;

;
% :..,i/Q J M ,

installations can provide continued safe storage of spent fuel at reactor .*

sites for at least 30 years after expiration of the plant's license.' ? -'

CMb ''

x ..; . .gm ; q: y .
$ hhf f.R- Soorage Facilities

D. Potential Risks ofAccidents and Acu ofSabonage at Spent Fuel
y :+ ;W %." . ,n ; @;1 Q ;i & '-]
4.MGR D,.;"7 The Commission finds that the risks of major accidents at spent fuel

.

* '

-3T. A y . storage pools resulting in offsite consequences are remote because of
veM; ~>f t. i,C.I the secure and stable character of the spent fuel in the storage pool,

My.N environment, and the absence of reactive phenomena " driving forc-

$d[[4h@Q[.f49 M.% es" - which may result in dispersal of radioactive material. Reactor stor-

Y. f$ age pools and independent spent fuel storage installations have been de-

p s ,. ...@y,h signed to safely withstand accidents caused either by natural or man-EWV{ - n. . , . ,.

*~ h | *-^6,,

;;gn ' . ]f .. ' . [
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made phenomena. Even remote natural risks such as earthquakes and
tornados and the risks of human error such as in handling or storing
spent fuel are addressed in the design and operational activities of stor-

- age facilities and in NRC's licensing reviews thereof under its regula-
tions. Under 10 C.F.R. Parts 50 and 72, spent fuel is stored in facilities

c~ g structurally designed to withstand accidents and external hazards, such
~ ' ~i as those cited above, and to preclude radiation and radioactive material

H
'

,, g

7: emissions from spent fuel that would significantly endanger the public,

~ .y- ;~ |W health and safety. In order to preclude the possibility of criticality um.er.

O3 ,
normal or accident conditions, the spent fuel is stored in racks designed

7 - z to maintain safe geometric configurations under seismic conditions. The
E^ spent fuel itself consists of solid ceramic pellets which are encapsulated-

~

g! in metal clad rods held in gridded assemblies and stored underwater in
reinforced concrete structures or in sealed dry storage installations such,

as concrete dry wells, vaults and silos or massive metal casks. The prop-y .
,

t erties of the spent fuel (which in extended storage has decayed to the'

.j point where individual fuel assemblies have a heat generation rate of.,
m

,

, ?. several hundred watts or less) and of the benign storage environment:,'
O result in spent fuel storage being an activity with very little potential for

_

-

; . '. .j adversely affecting the environment and the public health and safety.*

g .y j - 7] While any system employing high technology is subject to some equip-
W in : ; ?- ment breakdowns or accidents, water pool storage facilities have operat-<

,

D\', '

;$ ed with few serious problems (DOE PS at IV 56 to IV-57; UNWMG-EEI*

Y ~ y , ,, , f 5 '. PS, Doc. 4, at 26). In these cases, the events at spent fuel pools have
~

m ;.p '

been manageable on a timely basis. Similarly, dry storage of spent fuel,-

''f g , ' :j storage. A discussion of risks related to spent fuel,s'orage is provided

' y as discussed in j C, above, appears to be at least as safe as water pool

[. . f - (Mh A.M below.

'

'Q~,f',W Comments from participants on the subject of accidents and their':
t,$.77 ' . - QM potential consequences at spent fuel storage facilities included a descrip-
f:;~Tg -j;.( j,s 9 tion of nonspecific references to numerous " accidents" in spent fuel
' "

;' fJ ' . ; storage facilities, a discussion of cases of leaks and inadvertent releases,.

h " .' ' . "<1 of contaminated storage pool water, and a suggestion that waste storage-

' y y,2 .y.. .h 8;N should be physically separated from reactor operation to reduce the risk
' ' ' ^

of damage to the storage facility in the event of a reactor accident, andj._
.

7.r. . ,y 7 ." vice versa (NY PS at 102-07; OCTLA PS at 12). The State of New
f Q' York, in its discussion of possible accidents at spent fuel storage pools,pi g ;7 8 %, wi

r

cited reports of an accident in the Soviet Union that is believed to have

y%p qn{a.n.R q jt involved reprocessing plant wastes stored in tanks at a waste storage
o <j 1,. .s - facility (NY PS at 107-08). The situation, as reconstructed from limited2/pg ;M 4 y data, cannot be compared to the storage of ceramic fuel in metal clad-,

]^ ' ":
V .' ding, placed in water storage pools. The issue raisad, therefore, is not.
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relevant to this proceeding. The need for continued management of pool
. 'I storage facilities over an extended time period was considered by some

participants as creating a potential hazard because of the increased possi-
. ,

.~ bility of human errors or mismanagement (NRDC PS at 89-90). The.w

.g Sme of New York characterized the Three Mile Island reactor accident,.

^;; as caused by multiple technical and human failures, and postulated that'
,,

,

- ~.1 such failures are possible at storage facilities, and would result in serious
W,

>] offsite consequences (NY PS at 107).

.(/ k These observations do not appear to take account of the numerous-

-

_ 7d safety analyses that have been made of water pool storage and of alterna-

'j tive long term storage methods which have demonstrated storage to be
both safe and environmentally acceptable. Of course, the possibility of
hurean error cannot be completely eliminated. However, Commission'

.

regulations (e.g.,10 C.F.R. Part 55; 10 C.F.R. Part 72, Subpart 1) in-
.

] clude explicit requirements for operator training, the use of written
procedures for all safety-related operations and functions in the plant,t

and certification or licensing of operators, with the objective of minimiz-
ing the opportunity for human error. Unlike the accident at the Three

'

,

. .- Mile Island reactor, human error at a spent fuel storage installation does'

j not have the capability to create a major radiological hazard to the
i public. The absence of high temperature and pressure conditions that

would provide a driving force essentially eliminates the likelihood that"<

an operator error would lead to a major release of radioactivity (DOE CS>

at 11-156 to 11-158). In addition, features incorporated in storage facilities' i

. "E are designed to mitigate the consequences of accidents caused by human
error or otherwise (DOE PS at IV-34).

The possibility of terrorist attacks on nuclear facilities was advanced as; ~
an argument against the acceptability of extended interim slurage of

% '' - spent fuel (NRDC PS at 90). The intentional sabotage of a storage pool
,' facility is possible, and NRC continues to implement actions to further

improve security at such facilities. The consequences would be limited
by the realities that, except for some gaseous fission products, the radi-,

.a oactive content of spent fuel is in the form of solid ceramic material en-
capsulated in high-integrity metal cladding and stored underwater in a.

reinforced concrete structure. Under these conditions, the radioactive- '
;

content of spent fuel is relatively invulnerable to dispersal to the envi-
, ,6.y e } ronment (NUREG-0575, Vol.1 supra). Similarly, dry storage of spent

.,

' 73 fuel in dry wells, vaults, silos and metal casks is also relatively invulnera-

, %p S N y
- ble to sabotage and natural disruptive forces, because of the weight and
size of the sealed, protective enclosures which may include 100 ton steel

' @O(y' casks, large concrete lined near-surface caiss>ns arid surface concrete
,

F-i silos (NUREG/CR-1223, supra, at IV-C.2),
;

wy

i = *

365*

?g

'e

,-i+
-

,& . ~ n v. r ,w r p,7 f4y
~

' 5
, 3 ., 'cs ,

-
.- - z -;p ,

- .f
.

c ,. J-: ;j .
~

. ,_
v ;. - 16" s

'

,

'\__ ', ,

Itu 4



t

-
,

' E. Sumnenry

In summary, the Commission finds that spent fuel can be stored
safely at independent spent fuel storage installations or at reactor sites

; for at least 30 years beyond the expiration of reactor operating licenses.
This finding is based on extensive experience and on many factors that,

.
,"' '

are not site-specific. These factors include the substantial capability of
'

'n e the fuel cladding to maintain its integrity under storage conditions, a
y capability verified in extensive technical studies and experience; the ex-, ,'W. treme thermal and chemical stability of the fuel form, enriched uranium>

,

'

(* oxide pellets; the long-term capability of spent fuel storage facilities to-

,

.y q dissipate spent fuel heat and retain any radioactive material leakage; and
,

'

the re!atively straightforward techniques and procedures for repairing'

. ,

'
~

spent fuel storage structures, replacing defective components or'

4 ,

'

equipment, or undertaking other remedial actions to assure containment
' of radioactivity Dohnson, " Behavior of Spent Nuclear Fuel in Water.

, Pool Storage" (UC 70), supra). These factors contribute to the assurance
that spent fuel can be stored for extended periods without significant,

impact on the public health and safety and the environment. Moreover,
y any storage of spent fuel at independent spent fuel storage installations

.
'

; or reactor sites beyond the operating license expiration will be subject to
. ,

2' * :'i i licensing and regulatory control to assure that operation of the storage*
.

facilities does not result in significant impacts to the public health and(_ '

1- '|4

, . .,

safety.*

''
. d _ For the reasons discussed previously (il 2.4-A through 2.4-D,'

+ I above), the Commission also concludes, from the record of this proceed.
'

>

ing, that storage of spent fuel either at or away from a reactor site for 30'

'

,.

',}
-. '

, years beyond the operating license expiration would not result in a sig-

'?
'

nificant impact to the environment or an adverse effect on the public'~N-
health and safety. The Commission's findings are also supported by

t"' i: ; NRC's experience in more than 80 individual sifety evaluations of spent;

: fuel storage facilities conducted in recent years. The record indicates
( - . O that significant releases of radioactivity from spent fuel under licensed
b,'^ ,5 storage conditions are highly unlikely. This is primarily attributable to'

a: , e r, the resistance of the spent fuel to corrosive mechanisms and the absence.

3 of any conditions that would result in offsite dispersal of radioactive-
,3 m
S.,[

_
" , ' material. The Commission concludes that the possibility of a major acci.

'

.2~ . .

i facility is extremely remote because of the characteristics'of spent fuel
9 dent or sabotage with offsite radiological impacts at a spent fuel storage'

-

, ' , -5.6

,

M .s! storage. These include the inherent properties of the spent fuel itself,, - -e

i 'A @' the benign nature of the water pool or dry storage environment, and the
' '

absence of any conditions that would provide a driving force for dispersal'
,

c J of radioactive material. Moreover, there are no significant additional,
,

&a i ,t
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!
nonradiological impacts which could adversely anect the environment if

! spent fuel is stored beyond the expiration of operating licenses for
reactors. The nonradiological environmental impacts associated with site

.

preparation and construction of storage facilities are, and will continue
I to be, considered by the NRC at the time applications are received to

construct these facilities, which are licensed under NRC's regulations in J
either 10 C.F.R. Part 50 for reactors or 10 C.F.R. Part 72 fer independ-
ent spent fuel storage facilities. The procedure to be followed in imple.
menting the Commission's generic determination is the subject of

- :rulemaking which the Commission has conducted.
1

| 2.5 Fifth Commission Finding j
,

The Commission finds reasonable assurance that sqfe independent onsite -

spentfuel storage or offsite spentfuel storage will be made available if such ,

* i

storage capacity is needed.
The technology for independent spent fuel storage installations as dis-

cussed under the Fourth Commission Finding, is av,vlable and demon- |
|

[
strated. The regulations and licensing procedures are in place. Such in-

i
stallations can be constructed and licensed within a 5 year time interval.

,

|
Before passage of the Nuclear Weste Policy Act of 1942 the Commission

- was concerned about who, if anyone, would take responsibility for {

i providing such installations on a timely basis. While the industry was '

hoping for a government commitment, the Administration had discon-<

tinued efforts to provide those storage facilit es (Tr. at 157 58). Thei

|
Nuclear Waste Policy Act of 1982 establishes a national policy for,

providing storage facilities and thus helps to resolve this issue and! 1

assure that storage capacity will be available. !
;

|
Prior to March 1981, the DOE was pursuing a program to provide i

i temporary storage in onsite, or away from reactor (AFR), storage instal-
-

i' lations. The intent of the program was to provide flexibility in the na-
tional waste disposal program and an alternative' for those utilities i

unat'e to expand their own storage capacities (DOE PS at 1-11; DOE CS 1

!at 1166). Consequently, the participants in this proceeding assumed
.that, prior to the availability of a repository, the Federal government
would provide for storage of spent fuel in excess of that which could be
stored at reactor sites. Thus, it is not surprising that the record of this ,

*

j proceeding prior to the DOE policy change did not indicate any direct
~

commitment by the' utilities to provide AFR storage. On March 27, '

,
1981, DOE placed in the record a letter to the Commission stating its de.e

cision "to discontinue its e# orts to provide Federal government owned
or controlled away from reactor storage facilities." The primary reasons

!

~

|
M7

:
,
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,

for the change in policy were cited as new and lower projections of stor-
age requirements and lack of congressional authority to fully implement,

the original poucy. |

The record of this proceeding indicates a general commitment on the
,

,

. part ofindustry to do whatever is necessary to avoid shutting down reac. ;

tors or derating them because of filled spent fuel storage pools. While in-.
-

," , dustry's incentive for keeping a reactor in operation no longer applies
<

,

- * - :
, ;

! - > N after expiration ofits operating license, utilities possessing spent fuel are 1,

L .; / required to be licensed and to maintain the fuel in safe storage until re. "

~ '

moved from the site. Industry's response to the change in DOE's policye,
,

< on federally sponsored, away from reactor (AFR) storage was basically a
9 commitment to do what is required of it, with a plea for a clear unequiv-o

,
4

d ocal Federal policy (Tr. at 157-59). The Nuclear Waste Policy Act of |
';' " '

1982 has now provided that policy, i

,- The Nuclear Waste Policy Act defines public and private responsibili-
ties for spent fuel storage and provides for a limited amount of federally
supported interim storage capacity. The Act also includes provisions for- .

_ monitored retrievable storage facilities and for a research, development
and demonstration program for dry storage. The Commission believes
that these provisions provide added assurance that safe independent

' ~

onsite or offsite spent fuel storage will be available if needed. I
>

s

:
{ In Subtitle 8 of the Act, " Interim Storage Program," Congress found

i , 'j that owners and operators of civilian power reactors "have the primary-

;

a, responsibility for providing interim storage of spent nuclear fuel from'

,' such reactors" by maximizing the use of existing storage facilities on,

|,_
' ;j site and by timely additions of new onsite storage capacity. The Federal, ,,

" ,

government is responsible for encouraging and expediting the effective,

d use of existing storage facilities and the addition of new storage capacity3.

'] as needed. In the event that the operators cannot reasonably provide ad-
*

'. ; Q equate storage capacity to assure the continued operation of such reac-"

'

tors, the Federal government will assume responsibility for providing in-
f terim storage capacity for up to 1900 metric tons of spent fuel, .

'
(f 131(a)). Such interim storage capacity is to be provided by the use of~ , -,

,

/
~

"^9 available capacity at one or more Federal facilities, the acquisition of any.,

'

i . ', ' ,a modular or mobile storage equipment including spent fuel storage racks,
' '

* ' ' and/or the construction of new storage capacity at any reactor site. - ,

. ;C'' (f 135(a)(1)).

,

O".
..

v:,gj The Nuclear Waste Policy Act authorizes the Secretary of Energy to
*A 3'y' fj enter into contracts with generators or owners of spent fuel to provide' -

'

'7 y f , . /Jj for storage capacity in the amount provided in the Act ({ 136(a)(1)). >

4 . ''I ^' However, such contracts may be authorized only if the NRC determines, ..

1, - G ) that the reactor owner or ' operator cannot reasonably provide adequate
.

1'
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'

and timely storage capacity and is pursuing licensed alternatives to the
use of Federal storage capacity (f 135(b)).8 Further, any spent fuel.

.,

stored in the " interim storage program" is to be removed from the stor-
age site or facility "as soon as practicable" but in no event later than 3

'

'

,

years following the availability of a repository or monitored retrievable*

. M -

.

i, , ' . * ,j storage facility (i 135(e)). The Act establishes an " Interim Storage'

, .; K' .S Fund" for use in activities related to the development ofinterim storage
]q facilities, including the transportation of spent fuel and impact assistance3--

-TTf, : .. ; to State and local governments (l 136(d)).

. .J 'a -
* 4/ j In addition to providing for interim storage capacity, Congress found

'W.,,,O that "the long term storage of high level radioactive waste or spent
nuclear fuel in monitored retrievable storage facilities is an option for.f. ' '1

* G } ,,.g'4' providing safe and reliable management of such waste or spent fuel." By
3,

'
;

June 1,1985, the Secretary of Energy must complete a detailed study of> " ' ' -

1' the need for, and feasibility of, such a facility and submit to Congress a'

proposal for the construction of one or more such facilities. The Act also
.d rects t e ecretary of Energy to establish a demonstration program, ini hS.

cooperation with the private sector, for the dry storage of spent nuclear~ '
'

', fuel at reactor sites and provide consultative and technical assistance on
.

,

- -
. , ..

a cost sharing basis to assist utilities lacking interim storage capacity to
.' ' 3. : - 'O obtain the construction, authorization and appropriate license from the,

; NRC. Such assistance may include the establishment of a research and

q.{J 'V:.w M, ;y ~

. development program for the dry storage of no more than 300 metric
; ~y>g*"" tons of spent fuel at federally owned facilities ($ 218(a), (b), and (c)).

' - ?! The Commission's confidence that independent onsite and/or offsite

. , , - iJ f storage capacity for spent fuel will be available as needed is further sup-'

,'

L *t' W, ported by the strong likelihood that only a portion of the total spent fuel
C.b i generated will require storage outside of reactor storage basms (DOE PS'

at %3 to W13). Estimates of the amount of spent fuel requiring storage'WW- *

away from reactors have declined significantly over the duration of this
. ,

>;.,P 'o-
,

J proceeding (DOE March 27,1981, letter from O. Brown,11. DOE Office
'

0' I of General Counsel, to M. Miller, NRC, Presiding Officer in thism

i s j s O [ .; . s proceeding).
, 7si d . , . . 'd DOE reported that cumulative' spent fuel discharges, previously es-

'C[ ' N.' 1 timated as 100,000 metric tons of uranium (MTU), dropped to 72,0004*-

MTU.through the year 2000. Projected requirements for additionalf[ # p[ [,1'| . .J L , .
'

-- .,

spent fuel storage capacity begin in 1986 (instead of 1981) and increaseNj;! -

.i to 9500 MTU per year by 1997. Earlier projections indicated a need for
+ ?,'f,;.@ W 1. '

-

'

.;.d

, ) -ff &,* vf.
**i|*. Q~=,.[Ih( 8Accordingly, the Commission has pubhshed progmed "Crtterie and Procedures for Determining the

P/,4 * ' i '. i W
Adequacy of Available spent Nuclear Fuel storese Capacity." 10 C.F R. Port $3 (48 Fed. aes.19,382

,

>
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,

16,000 MTU per year for additional storage capacity in 1997.' DOE
pointed out that additional storage requirements could be satisfied in a
number of ways, including: (a) use of private existing AFR storage

~

facilities; (b) construction'of new water basins at reactor facilities or
away-from reactor facilities by private industry or the utilities; (c) trans-
shipment of spent fuel between reactors operated by different utilities;
(d) disassembly of spent fuel and storage of spent fuel rods in canisters;
and (e) dry storage at reactor sites.

i Subsequently, DOE published new estimates for additional spent fuel
" storage capacity (" Spent Fuel Storage Requirements," DOE /RL-82-1,

June 1982). These estimates show a maximum required away-from-
L reactor (AFR) storage capacity of 8610 metric tons uranium of spent

fuel in the year 1997. This is a decline from DOE's previously published
planning-base case. The information in Table 1, below, is excerpted'

from DOE /RL 83-1 and provides a range of projections of additional
storage capacity needs. The first column is a projection of storage capaci-
ty needed over and above the currently existing and planned storage ca-
pacity. The second column provides projected values of additional stor-
age capacity needed if maximum re racking is conducted at existing or
planned reactor basin storage pools. The storage capacity needs shown in

,

the second column are somewhat smaller than in the first column. A fur-
ther decrease in additional needed storage capacity is shown in the third'

I column, which takes into account the possibility of transshipment of
fuel from one reactor basin to another basin owned by the same utility.
The projected values of needed storage capacity in the first and third
columns provide a range of upper- and lower bound values, respective-
ly. The most likely outcome expected by DOE corresponds to the values'

in the second column. This was formerly known as the planning base
i case and is now termed the reference case. All projections shown in the

table assume the maintenance of a full-core reserve. The magnitude of
need for additional spent fuel storage capacity projected by DOE has con-

L tinued to decline, even thcush DOE has not assumed the use of newly
developed technology, such as fuel rod consolidation.

!- The cumulative amount of spent fuel to be disposed of in the year
2000 is expected to be 58,000 metric tons of uranium (Spent Fuel Stor-
age Requirements (Update of DOE /RL 821), DOE /RL 83-1, published
January 1983). The additional required storage capacity of 13,000 metric

1

j ' tons of uranium projected in the second column for the year 2000 is less
; than 25% of the total quantity of spent fuel projected to be in storage. It

!

' doe's plannine-base studies assume maximum baan re-reclung at reactors and the maintenance or*

rull core reserve in reactor basins.'

'
,; '
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Table 1: Additional Cumulative Spent Fuel Storage Requirements,
Over and Above Current and Planned Storage at Reactor

Storage Basins
(Metric Tons of Uranium)*

1 No change in Use maximum Maximum
.

current or re-racking of re-racking
.

planned storage current and planned plus
.

,

Year capacity storage capacity transshipment

1982 0 0 0
,

1983 0 0 0
i

1984 13 13 0
~

1985 13 13 0

1986 110 110 3

| 1988 550 490 90 ,''

1990 1,500 1,360 310
;

f 1995 5,610 5,060 3,000
I 2000 14,760 13,090 10,370
j

'
.

* spent Fuel storage Requirements (Update or doe /RL-821) doe /RL-83-1. published January 1983.
. ' .

,
. s.;

-
is expected that additional storage will be provided at the reactor site,

- -
with some smaller portion to be moved off site.

c' In response to the Commission's Second Prehearing Memorandum
'

-

! and Order (November 6,1981) the participants commented on the sig-
. , .

,

nificance to the proceeding of issues resulting from the DOE policy''

.

change on spent fuel storage. The utilities generally limited their written'

*

responses to a restatement of the safety of interim storage and an affir-"

mation of the technical and practical feasibility of the alternatives to
' , , ,

Federal AFR storage facilities. An implied commitment by industry to' i

j implement AFR storage if necessary using one of the several feasible
-

,

*
|

spent fuel storage alternatives is evident from the responses of the
* -

- j utilities, the nuclear industry, and associated groups (i.e., Tr. at 159).

j B.ised upon the foregoing, the Commission has, then, reasonable
-"x

assurance that safe independent onsite or offsite spent fuel storage will'

; '!:
,| be available if needed. The technology is demonstrated and the licensing

procedures are in place. The Nuclear Waste Policy Act establishes a na-
,. .

~

-|
~'

W. X" tional policy on interim storage of spent fuel and provides for contingen-
+

i
' cy Federal storage capacity to augment that provided by industry. Fur-'

' '

ther, the amount of fuel which may have to be stored in independent' '

'4
- - ,

spent fuel storage facilities is less than was originally thought.' '
, ,

;- '
_o
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REFERENCE NOTATION
-

,

,i

The following abbreviations have been used for the reference citations,

', ,7 in the Appendix:
'

. G; -
"'"JJ PS Position Statements.

. ' |[ ; CS Cross-Statement
'

' .+ )
"

I PHS Prehearing Statement,

a
"! Tr. Transcript * of January 11, 1982 public meeting with the'

-

j Commissioners

'l.' Participants have been identified by the following citations.'

1

.[ Citation Participant

AIChE American Institute of Chemical Engineers;

,_j ANS American Nuclear Society
. AEG Association of Engineering Geologists.,

C ? AIF Atomic Industrial Forum, Inc.

11- Bech Bechtel National, Inc.
- 4 CDC California Department of Conservation

-- CEC California Energy Commission
I CPC Consumers Power Company,-

Del State of Delaware
. DOE U.S. Department of Energy

L i ECNP Environmental Coalition on Nuclear Power1

GE General Electric Company'

-4 111 State ofIllinois (PS includes Roy affidavit)
Lewis Marvin I. Lewis-y

i Lochstet Dr. William 'A. Lochstet
! Minn State of Minnesota

1 MAD Mississippians Against Disposal
i NECNP New England Coalition on Nuclear Pollution
i NfE Neighbors for the Environment (PS includes papers
'

by Dornsife, Rae, and Strahl)
i NRDC Natural Resources Defense Council, Inc.

, .l "* il NY State of New York' . .1-
~

_ h, , . .? : ".
; . , -; .

' h.N N ' .. 'The Commission considers this transcript to be part of the administrative record in this rulemaking.
'.
~. i

*'
However, the transenpt has not bee 1 reviewed for accuracy by the Commission or the partripants and." i-

.

therefore is only an informal record of the matters discussed.

|s
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Citation Participant
'

_
OCTLA Ocean County and Township of Lower Alloway Creek

.3 . -
- Ohio State of Ohio

SC State of South Carolina*

". _. .j - SE2 Scientists and Engineers for Secure Energy,

:|
Connecticut Chapter,-

SHL Safe Haven, Ltd.
,

. rj. ~ ' '

_f)]yi~w ' SMP Sensible Main Power Inc."

::l TVA Tennessee Valley Authority'" . .; -

^m ,

1 UNWMG-eel Utility Nucleu Waste Management Group-Edison
. < s .

ci Electric Institute'c -
"

,

|'*. ' d USGS United States Geological Survey
' ' ~

'

Vt State of Vermont'' *
.

,

'i
'! Wi State of Wisconsin (PS includes comments by Deese,

.

~ |
Madrey, Kt.!ly, and Leverance)

UG The Utilities Group (Niagara Mohawk Power Corp.,
Omaha Public Power District, Power Authority of

.

the State of New York, and Public ServiceD -
,

-

Company of Indiana, Inc.)
. . - 2

. . . .
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Cite as 20 NRC 375 (1984) ALAB-779

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING APPSAL BOARD
,

Administrative Judges:

),
Alan S. Rosenthal, Chairman

.

Gary J. Edles
Noward A.Wilber'

, .

.

Docket No. 80 322 0LIn the Matter of
.

LONG ISLAND LIGHTING' ' '

4'. COMPANY-

(Shoreham Nuclear Power'

' ' Station, Unit 1) August 3,1884
.

The Appeal Board explains, for the benefit of the parties and the'

,
' Commission,its agreement with the determination of the Chief Admin.

istrative Judge of the Atomic Safety and Licensing Board Panel not to'

-
refer to the Appeal Board his denial of intervenor's motion calling for
his disqualification from participation in any matters concerning the
Shoreham facility.;

,

-

.

, .

RULES OF PRACTICE: REFERRAL OF RULING (MOTION' '

.
1 FOR DISQUALIFICATION)- >

The Commission's regulation at 10 C.F.R. { 2.704(c) provides for. . -
'

<

referral to the Commission or Appeal Board of only those disqualifica-..
'

i- tion motions addressed to the presiding officer or a designated member
*

q' .'., ' " - ' . -

.

of a licensing board.*1 e p,'; , . .

.-.:< ; .

'

.
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MEMORANDUM
, ,

s .

On June 22, 1984, intervenors Suffolk County and the State of New4

York filed a motion calling upon B. Paul Cotter, Chief Administrative' . , '
J." :";. "j Judge of the Atomic Safety and Licensing Board Panel, to disqualify

J. ;
'

himself from participating in any matters concerning the Long Islandi ,' " i j Lighting Company's (LILCO) Shoreham Nuclear Power Station. This
% motion is one of three filed by the intervenors seeking disqualification, ,

i

| of, respectively, the presiding Licensing Board in the low power phase
.

j
,' s of the Shorchem operating license proceeding, NRC Chairman Palladi-, , . .

^< *
no, and Judge Cotter. Administrative Judges Marshall E. Miller, Glenn

-

" :
" #. ~ O. Bright, and Elizabeth B. Johnson, who constitute the low power

+
.

.

Licensing Board, declined to step down. As required by 10 C.F.R.;g
'

f 2.704(c) their decision was referred to us. We affirmed. See ALAB-
i "

777,20 NRC 21 (1984). The motion to disqualify Chairman Palladino is-

'i- pending before him.*

} Judge Cotter denied the motion for his disqualification in a memoran-. , ,

i dum and order issued on August 1,1984. LBP 84 29A,20 NRC 385. In
i a footnote in his decision, he observed that 10 C.F.R. I 2.704(c) pro-,

,

vides for referral "to the Commission or 'he Atomic Safety and Licens-: ,

,

f , ,_ - ing Appeal Board, as appropriate" of only those disqualification motions
', addressed to the " presiding officer or a deusnated member of an atomic..,

safety and licensing board . . . ." Thus, he did not refer the motion to us,,
,

y ' We agree with Judge Cotter's disposition insofar as referral to this.

1 Board is concerned. To begin with, the express terms of the regulation
' "

apply only where "the presiding eBicer does not grant the motion or the, ;,
,

i,, . .y 1 .A board member does not disqualify himself. . ." (emphasis added) Judge
0 . b4 /'j 'r Cotter is neither the " presiding officer" nor a " member" of a licensing

,% : . ? ,' board assigned to hear this case. Moreover, as best we can tell from the'S,. . ;, ; W *

administrative history of this regulation, there was no intent to include,

. |G within its scope anyone other than members of individual licensing
"" '

.~7, N1 boards.8 Finally, it appears that Judge Cotter came into contact with the,

) Shoreham litigation only in his administrative capacity as Chairman of.

,

-

- . , .' j the Atomic Safety and Licensing Board Panel. His functioning in that
*

,

' i
role here is better supervised by the Commission rather than an appeal'

A ., board.,.
'.

N . 1. ' ', .b *n Sr

$ h(,' ,.,' r
'

4
(,1 e J = A..f p I when the Commenson rev6eed norteen 2.704 in 1975. is espleineil- "section 2.704 currently conteens'l "I{MYM[gM ,i*. prov6mene perteenses to the disquehnession or a 'presidens o#lcer' on hee own enoteon or that or a petty.

.

! =

/M ?>/ , .,q Clarihtag leagunge has been added to renect current understandmg and practice that these provts6 ens
m ; J ,$ sty

*: -

*3 apply to all memeers or a licenems board. In addetson. thes section is revised to renect that a motion to,,%.,,

% i' . . ' desquelefy a Board niember shes he referred to the Commiseson, or the Atomac safety and Licensingj.'.,; ;j <' Appeel Board, as appropriete." 40 Fed. aeg. 31.995 96 fl975L5d
,

- n *% , ' ' '. y, . ts-
,

rit ,;,

j% fy .
j M6.

4 . . ,.
, ,

-s* L

, ,
t,-

# '
., 4 I # ,s. , g g

' 'r;I - ,, >

'

, .
> . <-,

. +

' ' ,

,
_

i' '

' ,e,, * *v-
, f.. *j' '><r ,

|
' *> . _.eq_ ' f * s /s ,

. , n* ' *"

Y'

* #* 'p i y
u m



_
- . .. - . . . - . _ .--

.

.
,

m

We have stated our intention not to review Judge Cotter's decision
-

for the information of the parties and the Commission. In the circum-
stances, we express no view whatsoever with respect to the merits of the

, , ,

motion for disqualification.
. ., ,

.
>

FOR THE APPEAL BOARD" V' . . . . _ . .

,
.

. ,;.

.
; /,

. , .
.

.
-

'

C. Jean Shoemaker''
< - -

'- ' '
'

Secretary to the-

.
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Appeal Board
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Cite as 20 NRC 378 (1984) ALAS-780

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

*
,

,.1 6

d . . ATOMIC SAPETY AND LICENSING APPEAL SOARD,
" '

: i
s i

'
.

. t

i Administrative Judges:
* ,

, ,

-'

[
.

.

i Alan S. Rosenthal, Chairman-_

Gary J. Edlesp, y .

.
- Howard A.Wilber,

4

kf # .g

~

In the Matter of Docket No. 50 322 OL 3s
' '

. l (Ernergency Planning)

'

% LONG ISLAND LIGHTING
COMPANY

(Shoreham Nuclear Power,

'

; Station, Unit 1) August 15,1984
!.

| The Appeal Board denies as interlocutory a party's appeal of a Licens-
' '

',
' '

-
'

ing Board order denying that party's request for discovery. Treating the
; '; appeal as a motion for directed certification of the order, the Appeal

'

Board denies the motion.-

,' .,.

! RULES OF PRACTICE: INTERLOCUTORY APPEALS-
,

l
,

o ,.

Section 2.730(0 of 10 C.F.R. generally prohibits interlocutory ap.t
,

.c. , .
j peals. The single exception to that prohibition is found in 10 C.F.R.

2.714a, which allows an appeal from certain orders entered on petitions2 e s' -.4,' ' ~

for leave to intervene in an adjudicatory proceeding.> -

'

4j. 7. ,'L . , ,

,

'l M . . 11 RULES OF PRACTICE: INTERLOCUTORY APPEALS

[; '.n ,('k .,) (DISCOVERY ORDERS)
*

," * - ?- |, An order granting discovery against a non. party to a proceeding has
'

.~/ $ all of the attributes of finality insofar as that non. party is concerned and,
'- -

1.

, , s. t
' ' "

378.
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' thus, is appealable as a matter of right. Commonwealth Edison Co. (Zion
Station, Units I and 2), ALAB-116,6 AEC 258,258 (1973). See also
Long Island Lighting Co. (Shoreham Nuclear Power Station, Unit 1),
ALAB-773,19 NRC 1333 (1984).'

i

- j RULES OF PRACTICE: INTERLOCUTORY APPEALS
(DISCOVERY ORDERS)

|
.

,

j An order that denies discovery by quashing a subpoena addressed to a
non party is wholly interlocutory in character and, accordingly, is not im-j
mediately appealable. Zion, supra,6 AEC at 258; 10 C.F.R. 2.730(0,

>
.

)
4'

-

RULES OF PRACTICE: INTERLOCUTORY APPEAI.S* '

; (DISCRETIONARY REVIEW)
,

A Licensing Board ruling normally will qualify for discretionary inter-j,

|
locutory review only if it either (1) threatens the party adversely affected

.

by it with immediate and serious irreparable impact which, as a practical
4

matter, could not be alleviated by a later appeal, or (2) affects the basic
structure of the proceeding in a pervasive or unusual manner. Public

,

Service Co. ofindiana (Marble Hill Nuclear Generating Station, Units !
. ,

'

and 2), ALAB-405,5 NRC 1190,1192 (1977). Discovery rulings rarely*

meet those tests. Consumers Power Co. (Midland Plant, Units I and 2),'

s ,

ALAB 634,13 NRC 96,99 (1981). See also //ouston Lighting and Power.i
Co. (South Texas Project, Units I and 2), ALAB-608,12 NRC 168,170

,

,

I (1980)..

.
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'M q ? 1 .d d- MEMORANDUM AND ORDER. :,;. u ,

';: g| -j
yQ 1 On July 26, 1984, intervenor Suffolk County filed a notice of appeal,

'

(together with a supporting brie 0 from a July 10,1984 oral order of the4,?' g
- 7

.. ?V' Licensing Board in the emergency planning phase of this operating
' '

' ' ' *,
5; license proceeding. That order denied the County's motion seeking,

',-

~ "'; 'l
'

Inter alla, to compel the Federal Emergency Management Agency
les (FEMA) to produce'certain documents."'

.'

T| . In an unpublished July 27 order, we directed the County to show-

*T , cause why the appeal should not be summarily dismissed in light of the
* -'

f ' '...; 1_ y '

general prohibition in 10 C.F.R. 2.730(0 against interlocutory appeals.8,

~f
, 3 By way of response, the County conceded that the Licensing Board's+

,.,; '
. |; . oral order was interlocutory in character but nonetheless maintained

.

;r .

y (y ' ' l that we should review it in the exercise of our discretion.2 In this,3: ' f} circumstance, we elected to treat the appeal as, in effect, a motion for

- -

;. g, , , ?r:- ' 3 .; directed certification of the oral order 8 and, accordingly, called for the
'

.

/.. , ~Y' views of the other parties to the controversy respecting whether the
* '

,

,4 JM ~ ; criteria for granting such relief were met.*
,e.4 '?,, For the reasons that follow, we dismiss the appeal and deny directed.,

'. ? I ' 'J"- certification.5m

} M. [ ; E ' { h ;; , %j
3.$7 A. In our Zion decision more than a decade ago, we took note of

e N the distinction, insofar as appealability is concerned, between an order,

Q6 'q , ] 'i g .j " grant /ng discovery against a non-party to the proceeding" and an order
v . -,

p.
'

hs -

~ 2,k f4: ,j.
,.

..wy ;. ~ q.
.,4 J ;, . 1? 4 i The single exception to that prohibition is found in 10 C.F.a. 2.714e, which allows en appeal frort

;1 ' ~ -
. ' . ,' ( certsen orders ensored on petitsons for leave to intervene in en adjudicatory proceedang.

'

7 g

_/k.. ~ j i-(,+ <|,
. ' .~ r'- 2 Memorandum to show Cause why sufrolk Codnty's July 26 Appeal should Not Be Dismissed

'

( August I,1984) at 2-8.'

C? . _ M, > 3 Ste 10 Cf.R. 2.718(l); Psee Servec Ca. e/New #empshe (seebrook station, Units I and 2),
*

i;ns.
kI .)[g;: , W.(;s %

>J + . I ALAa.271,1 NRC 478,482-83 (1975).'

j/': *. f eQ p'.U | 4 August 2,1984 order (unpublished). In memorende filed on August to,1984, (1) tre state of New
Q[.N; York supported sufrolk County; and (2) FEMA, the applicant Long Island Lighting Company and the'.TAT . p * ;c.Q w NRC ste# each took the poestion that interlocutory appeliste review of the Licenang Board discoveryi

q ca ( .I f6 f.f, . ' y [ order wee not warranted.

"9 . .- ,. s s v p;,q , q S our unpubhehod August 2 order did not either (1) specifically dismiss the appeal; or (2) deted the.

4r"|[hi(!','*#
| .! s beeis for out conclusion that the appeal would not lie and thus the County's papers should be treated as*

+[' ; 1 seeking descretionary appellate review. we therefore deel with these matters in this opinion.,

.,
> ,

*
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that " denies discovery by quashing a subpoena addressed to the non- t
.

party."* The former, we observed, "has all of the attributes of finality in-
.

p
sofar as that non-party is concerned" and, thus, is appealable as a matter-t

of right.7 On the other hand, an order denying discovery "is wholly inter-
, ,

,

1. j locutory in character" and, accordingly, is not so appealable given the
,

Wh : 5:
.p q provisions of 10 C.F.R. 2.730(f).*,

Precisely the same distinction is drawn in federal judicial practice.'
. . , , ,

$ ' q:s And it explains why, in ALAB-773,'8 we recently entertained the appeal
12x

' '

. .

* ~ of FEMA from a Licensing Board order directing it to produce docu.
,, .. - i [; j

M1 . ments sought by the County. Because FEMA is a non-party in this pro-y e.[ 7,
'*$ .; |:.2 j ceeding, that production order had "all of the attributes of finality." In

. '

1 ' ; 92 'y contrast, the Licensing Board order now challenged by the County -e
denying a discovery request directed to FEMA - has none of the attri-/!- "

butes of finality but, rather, "is wholly interlocutory in character."">- - ,
.

B. . A Licensing Board ruling normally will qualify for discretionary in-?'v! _ ~ terlocutory review only if it "either (1) threatents) the party adversely
>

'

affected by it with immediate and serious irreparable impact which, as a
m, .

,** > -
,

practical matter, could not be alleviated by a later appeal or (2) affect [s]*' ' -- ,

. . J the basic structure of the proceeding in a pervasive or unusual man-
+

' "' i . k ner."8f We have observed that "[dliscovery rulings rarely meet those
,

tests."U Indeed, insofar as our research has disclosed, no prior endeavor
<[;/ M , |l' to obtain directed certification of the denial of a discovery request has

''
- s

..
,

<

.[- M- been successful.'~
. , ,

! &
. ".v' S '

. .. , ,

J~ L Y; : ;. , - s

! , v',~,2xQf 6 Commosacetr4 Edses Co. (Zion stauon. Units I and 2) ALAB ll6. 6 AEC 258. 258 (1973)
(emphasis in original),1>'Nf" 16sd. As noted in Zion (at n.3), that considersuon was at the root of out acceptance of an appeal from

.,...,m -7i ,~ 5 ' f f

.n _

, f. .
. a Licensing Board order carecuns non-parties to comply with subpoenas issued at the behest o one o

, .

|3 m ' C,i ' .? 7 ' the parties to an antitrust proceeding. See Consumers Power Co. (Midland Plant. Units I and 2).
,

s e.-A 7,; ALAB.122.6 AEC 322 (1973L'

,

8 Zaon, sapre. 6 AEC at 258." ' '
~ y

- Compare EEOC v. ,vecers ausene Products Co., 704 F.2d 144,148 (5th Cir.1983) (discovery orders#} .' ~
- .

'
g - generally not appestable apart from a fmal decision in the case) with aresch v. PMIps Perrotrust Co..

*

638 F.2d 873 (5th Cir.198D (non-party government entity claiming privilege may appealimmediately
i.

, . . *

r
from an order grantmg discovery against tt).'*' "

?
1019 NRC 1333 (1984),~

18 la these circumstances, we need not decide whether, had the July 10 oral ruhns been an appealab6e
i'' -' '..q

*

-

order, the appeal honetheless would have been subject to dismissal as untimely. Inasmuch as the nouce
,

'

' - " - # ~- } of appeal was not filed untd July 26. the answer to this quesuon would have hinged in turn upon whether
* *

@p'g ,f*
' t ,. -j the 10-day appeal penod prescribed in 10 C.F.R. 2.762(a) was applicable end. if not, what other provi-

soon of the Rules of Practice might be taken as setting a time limit.
.;-

^
.J J ~

12 Puter Servare Ca of fadsas (Marble Hill Nuclear Generating stauon. Units I and 21. ALAB-40$. $'. ..i .

5-
,, Q a . t

NRC I190,1192 (1977).
f f' M'y ,3; /*$ $ ( 13 Consumers Power Co. (Midland Plant. Units I and 2). ALAB-634.13 NRC %. 99 (198D. See also. r d. ,: . <*

#eussee Lehant omt Power Co. (south Texas Prosect. Units I and 2), ALAB.608,12 NRC 168.170, ., N 2 . > i. >
(1980) ("As a general matter. discovery rulings of licensing boards are not promising candidates for the-M 1 exercise of our discrenonary authority to review interlocutory orders.").
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We see no reason to reach a difTerent result here. Plainly, should it
turn out that the discovery ruling in question contributes materially toe-

an unfavorable outcome on the emergency planning issues, Suffolk-

- County will be free to mount its challenge to the ruling on an appeal
', j from that outcome. Equally plainly, there is no room for a serious claim

"

y
; 9 that the ruling has alTected the basic structure of the proceeding at all --- . ., ,

g: - - let stone in a pervasive or unusual manner. To the contrary, the situation, .

'E Y at bar cannot be difTerentiated from that in any other case in which a
- ,P party endeavored unsuccessfully to acquire certain information to assist>

L^ its preparation for trial. Even if the party might have been entitled to
''

''o' ~ j obtain the scoght information by way of discovery, it scarcely follows
'

I ,3 * f that the proceeding was significantly altered in structure simply because," '

7. ., ;
:'g., .s y the request was not enforced by the trial tribunal.

~

We need add only that the County's cause is not advanced by its reli-;

' .
', ', ', - ance * on the following direction in the Commission's 1981 Statement ofi

.

Policy on Conduct ofLkensing Proceedings:._,

, . -
. - '

If a significant legal or pohey question is presented on which Commission guidance

. .

is needed, a board should promptly refer or certary the matter to the Atomic Safety
* ', 2i and Licensing Appeal Board or the Commission.88.

+ . t
-

- 6; We have previously determined that "the Policy Statement does not,4

:3? N . -

either explicitly or by necessary implication, call for a marked relaxation
," ; ; of the [ existing interlocutory review] standard. Rather, in terms, itf

a simply exhorts the licensing boards to put before us legal or policy ques-
<

y ,, ;

g' - Q tions that, in their judgment, are 'significant' and require prompt appel-<a.
4py - icd late resolution."8' In this instance, the Licensing Board apparently did:( .

i, '' [' C . j 44N not regard its July 10 cral order as involving questions of that stripe.
Nor do we. The legal issue at the root of this controversy was considered

"'y 0 Q;::%,f ~@[U
q M, 3 and decided in ALAB-773, supra. All that is currently in question is

< whether the Licensing Board correctly applied the standard established..

1 O. ' in that decision to the particular factual situation before it. That hardly is
[ *

..'Ji the kind ofinquiry that the Commission's Policy Statement had in mind.
'

/
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~.,[-jL3['g.f,k;s:: p m ? p ",;g A|.. .~ n

$2ktf2 / .h 1 . 3* sufrolk County's August 1 Memorandum, note 2 supra, at 2.Mf ga N .,4 6
' 'j 16 V*yims Ehcrir andPoner Ca. (North Anna Power station. Units I and 2), ALAB-741,18 NRC 371,

- 4i 15 CLI-818,13 NRC 452,456.
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I Appeal dismissed; directed certification denied.
,

f It is so ORDERED..
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UNITED STATES OF AMERICA
' ' NUCLEAR REGULATORY OOMMISSION
::; ,, ' . . '

,

**

.-
,

cx: , .

'

',. - - BEFORE.

j.
-

CHIEF ADMINISTRATIVE JUDGE B. PAUL COTTER, JR.'

;v
;;; a.s-

~: 1._.

N}
y:

in the Matter of Docket No. 50-322-OL-4P.'
''

' >.
,.

! (ASLBP No. 84-503 01 Misc.)' Nj'h * s

q- .

-

j SUFFOLK COUNTY AND STATE OF'. ~ " " ' -

NEW YORK MOTION FOR
! - DISQUALIFICATION OF

..

' CHIEF ADMINISTRATIVE JUDGE COTTER
- ,

'; ,' ;-
'

(Shoreham Nucl<ar Power

<

,

' Station, Unit 1) August 1,1984

>-
. .

#r
-

. .

' 'M - The Chief Administrative Judge of the Atomic Safety and Licensing
Board Panel denies Intervenor Suffolk County's motion for recusal on, "

- a
' ' ' ~' the grounds that he has no adjudicatory responsibilities in connection

.-

. 'M !- - with the Shoreham proceeding, and consequently no adjudicatory re-'

,

sponsibility from which to recuse himself.'
.. ,

,w
, ,, .; . -.

.. .

.'d E ' RULES OF PRACTICE: RECUSAL'

--~

- The rules governing motions for recusal and their resolution are
..

-t. ', generally the same for the administrative judiciary as for the judicial.

, .

- branch itself, and the Commission has followed that practice.'

.

r;

RULES OF PRACTICE: RECUSAL
,

V.v
.,<r

.: .u- .f The Chief Administrative Judge of the Atomic Safety and Licensing. ''

Board Panel has no authority to decide any issue pending in the Shore-~'

. -. M' g; :,7 ; f ham proceeding, and consequently no adjudicatory respcnsibility from
* ,..

$.6,t .

- t N ', which to recuse himself.
,

, '. . u '.
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ATOMIC SAFETY AND LICENSING BOARD PANEL: CHIEF
ADMINISTRATIVE JUDGE; AUTHORITY

The Chief Administrative Judge of the Atomic Safety and Licensing. ,

'
-

Board Panel has no authority to refuse to perform the administrative re-
- sponsibilities of his position.

,

'

~

+. !.-

f,} ? . ,
'

.: MEMORANDUM AND ORDER
.

- i"

. 3 On June 22,1984, the captioned County and State moved that the un-,

'

. 'i dersigned " disqualify himself from participating in any matters concern-1 -

% '

ing the Long Island Lighting Company's ('LILCO') Shoreham Nuclear.x' '

' ci Power Station ('Shoreham')." Movants allege that a series of events,

.! during the 2 weeks ending March 30,1984 (the date I appointed an-

- j;, j Atomic Safety and Licensing Board to consider a motion filed by the
- - - - : ; Long Island Lighting Company), established grounds for concluding

'

that I had "in some measure adjudged the facts as well as the law of
., y |: [this] case in advance of hearing it" (emphasis in original), citing Cinder-

.

f ?..; ; y,
; . i ella Career and Finishing Schools, Inc. v. FTC, 42S F.2d 583, S91 (D.C.

'

. .~

- 3% 1 Cir.1970), quoting with approvalfrom Gilligan, Will & Co. v. SEC, 267
'

JJ F.2d 461 (2d Cir.1959). The NRC Staff filed a response on July 12,
'

'

1984.-

. , -

The motion is acomalous and is devoid of basis or apparent prece-'

' - i, -| dent. Motions for disqualification or recusal are normally directed to a.

~

presiding judicial official who has responsibility for deciding a contested,- .q
'

p. .: issue or issues. See Withrow v. Larkin, 421 U.S. 35 (1975). The rules, ' ~'
, , ,: ;] governing such motions and their resolution are generally the same for
- ~

> 't C i the administrative judiciary as for the judicial branch itself, and this-s

C ~

'

,~,''} Commission has followed that practice. Houston Lighting and Power Co.
^

(South Texas Project, Units I and 2), CLI 82-9,15 NRC 1363,1366.

(1982). In the instant case, I have no adjudicatory responsibilities in con-| ,

c1 O ! nection with the Shoreham proceeding. I am not a member of the
, . ,

L. :

N. V 9 Atomic Safety and Licensing Board hearing the case nor do I serve as an| < ,
.

'

"
, -TW alternate member, a special master, a special assistant, or in any other>.

. Q. (y ) quasi-adjudicatory position in connection with the case. See 10 C.F.R.

, a V Ic(Wit, ,
c.:, {{ 2.704,2.721 and 2.722 (1984). Consequently, I have no authority to! -

decide any issue pending in the Shoreham proceeding and no adjudica-
f ['~ ' ' M M'e'i j$y.hA tory rcsponsibility from which to recuse myself.

^ - S To the extent the motion may be intended to address my role as the
f e Y;j principal administrative officer of the Atomic Safety and Licensing-
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f.';" Board Panel, it is equally without foundation. I did appoint the members
. .;

of three licensing boards which are hearing various aspects of the Shore-%f '4

S'Wr. ~ y < ham proceeding, and, because of conflicts in workload, have had to
;,

'.
. . .

.fMM .y'2 reconstitute at least one of those Boards. See notices published at 47

Yi&@c V M d Fed. Reg. 6510 (1982) (reconstitution); 48 Fed. Reg. 22,235 36 (1983)
$ $# 6 '.,1*JEj (emergency planning board); and 49 Fed. Reg. 13,611-12 (1984) (Iow-

f Power board). Those appointment actions were taken pursuant to admin-
b f,4%[-NM[ff,'',,,",F

.

istrative responsibilities imposed upon me as Chief Administrative

i f c' . f f U- Judge of the Atomic Safety and Licensing lloard Panel by the Atomic -

M' |y, y, T.. ,
q 'i ' Energy Act and the Commission. 42 U.S.C. f 2011 (1982), as amended,

' .' r' 4]
AC

10 C.F.R. {{ 2.704, 2.721 (1984). I do not have the authority myself toc
7

'jy 'W refuse to perform such duties. See Boyle v. UnitedStates,515 F.2d 1397,
1402 (Ct. Cl.1975) and Nagel v. Department of Health and Human Serv-. ;m: , . . . ,

%; M; ices, 707 F.2d 1384,1387 (Fed. Cir.1983). Even if I did, I would not

G. A J' q -C take any such action on the basis of the instant motion.The motion con-
;Q. s . I- - 7 .f ' sists of a collection of unfounded accusations, unsupported allegations,

Q .|[ ',t ' c. .f distortions of events, hearsay, and omissions of significant facts (for
! example, the omission of the complete February 22,1984, ruling of the:QM ,,9 -f ?[d Shoreham Licensing Board) concocted in an effort to create an appear-G.rn u y'

ance of impropriety or bias that does not exist. It does not warrant fur-
d,R '. . , ,

'
-

"4/% ther discussion and will be dismissed.*

Mof ,,.- - : 1 . .- '' %.to inject a spurious dispute into the Shoreham proceeding and to
.| < 3 .. Nevertheless, the aggregate effect of the accusations and omissions iss

,, .
_

'' i7;;/
(W .. ' i '

tj impugn my own integrity. The latter result has broader effect because it
,

i </ r
s , fj . has the potential to cast a shadow over other proceedings conducted by

g 1,7%. ( Atomic Safety and Licensing Boards that I have appointed in the past
and will appoint in the future. Consequently, to remove those potentially^QW ^ ^ .. e .. '

~4 harmful efTects, attached (not published) to this memorandum and in-ljN [, _ ;

f*MT.M . L. ' s corporated herein by reference as if set forth at length is my statement

kM 'N';f concerning the events resulting in the appointment of a board to hear

M]E.pN][| 4(> .(J."-
LILCO's Supplemental Motion for Low-Power Operating License filed

%Q;g 4 March 20,1984.

:f -jh {|._ s '. | ,
W W :K. s %.-uNN ~

,

.z
: ,~. .,W . w. , .. . < s3. * .J-e+

-r , ,yv >yl,

&q|,-4 Q % .'
*

*' %!.
" & Q.f[m|Q,)/N M| *:t-4. .s% N|me, e g .. , -

S ",T-7MM;Q,t. ;. .
p

-%.s%:
.

t,h: A, -/b M ',s- *section 2.704(c) of 10 C.F.R. Part 2 prcvides that the denial or a motion to disqualify "shall be
i @

DONd ~. referred to the Commission of the Atomic safety and Licensang Appeal Board, as appropriate, which

i y ; * Jr M O .C ,. Dyg;i N|,A .{
will determine the sufreency of the grounds alleged.'' By its terms. l 2.704tc) applies to a presiding oin-

kt t q j cet or a member of a hcensing bwd and therefore does not appear, on its face, applicable to the instant
"I ?jf c. .
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i

.

Order-

~

. For all the foregoing reasons, it is, this 1st day of August 1984,
. - ORDERED

2, ,i That the Suffolk County and State of New York Motion for Disqualifi-
* ' '

,
'

.,
, E cation of Chief Administrative Judge Cotter is denied.4

,w- ,
-

*p, ., .

. -

,...: .,,

I.s*
.

B. Paul Cotter, Jr.
ADMINISTRATIVE JUDGE- a-

.s-

, . .
'

_ , . i;f N :- ' - | - [The Attachment has beer. omitted from this publication but may be- -

' '

, c found in the NRC Public Document Room,1717 H Street, NW,
Washington, DC 20555.],
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UNITED STATES OF AMERICAI
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'I NUCLEAR REGULATORY COMMISSION-
'

-

+
,,, ' ~ . _ , . . f .;

.
.,c 3 A

ATCMIC SAFETY AND LICENSING BOARD
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* '

-

., ;;;.,;n . ,
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,

'

']
Before Administrative Judges:' -

,

.

..

'; James L Kelley, Chairman
,

~ Dr. James H. Carpenter
-

',1 Glenn O. Bright

,

d

*

Docket Nos. 50 400
.1 in the Matter of**

'
[] 50-401' ~

- 9 (ASL8P No. E2 472 03 OL)
'

.;._, .-,

:'[ ' .' - [ , CAROLINA POWER & LIGHT

;. 3, COMPANY and
,,

..

NORTH CAROLINA EASTERN' -

.g
' MUNICIPAL POWER AGENCY-i -1
' ,4 (Shearon Harris Nuclear Power* *

3. p,,,iz ;
Plant, Units 1 and 2) August 3,1984>

:
a

Skr):..

., | ffy In this Memorandum and Order, the Licensing Board completes its
,

' ' . . rulings on the admissibility of the over 100 emergency planning conten-
.

^3 tions submitted by various intervenors.
.j-<

a
c " 2,9 EMERGENCY PLANNING: DECONTAMINATION'

wl.

Emergency plans are not c. died upon by regulation or guidar,ce to give
.

[j an account of materials available for evacuee decontamination..[;
-

NUREG-0654 focuses on providing for decontamination of emergency,

2 4. ' ' . cg
,$;.y.% 'Mhlq workers, who would be likely to face greater contamination dangers than

.

.

i

evacuees would. See the evaluation criteria under f II.K in NUREG-
c f; ., //iM f' .,6y|

':

- {5 0654. However, the plans must show that the responsibility for evacuee

- :
~

n
i O' y.
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.

389'''
- .T. |

m
'

i' , ;d. j
- '; i

~ ?
, , . ,

;-....~.,.a..- . .. +.m~ ._s

~
.

,

.

9 ,

'' '.. * '

+ . . _

4 ,
*

m
I

. f
""

/ .6

.

+ ,

' *, <.#
* Sr T 9

,_, _ . , .



~

.

.

.

decontamination has been assigned to organizations which will be ade-.,

quately trained to carry out the task..,

l

EMERGENCY PLANNING: DECONTAMINATION
4

Any large decontamination of evacuees or vehicles at the border of' N
,.

, , O the plume EPZ would very likely irrpede prompt evacuation of the most
,A threatened part of the population around the plant. The desire to avoid

' Y. 'd purported safety measures that would impede evacuation is reflected in'' '

:] evaluation criterica II.J.10.h of NUREG-0654. It calls for siting the hostu

, . ! areas, and thus the principal decontamination centers, 'at least 5 miles,
-

?j and preferably 10 miles, beyond the boundaries of the plume [EPZ]."
r

5 -

EMERGENCY PLANNING: REENTRY AND RECOVERY
The emphasis in evaluation criteria II.M.1 and II.M.3-4 in NUREG-

3 0654 is on planning for the decision to reenter, not on measures to be
! executed during reentry and recovery. Presumably, the thought behind- -

I

Q #,;'
'

this emphasis is that the decision to reenter is equivalent to a decision to.
,

relax protective measures (evaluation criterion M.1 in NUREG-0654,-

Q II) and is therefore to be made with a degree of care which requires'

. M '' N [ some advance thought. However, since reentry and recovery would not
'

<- , ;9 take place under the same time pressures protective actions would, plan--

t ' ,q - g ning for measures to be executed during reentry and recovery needn't'

9.c '7 3 f be note than general.
;-c - ~q - 3,

N ,
.m

- EMERGENCY PLANNING: IMPLEMENTING PROCEDURES..

q~ O W .i .. ,.

M' A finding that there is reasonable assurance that the plans can be im-
g[[ f,} plemented is, under 10 C.F.R. f 50.47(a)(2), to be based largely on the

# ''

Jh : /Fl . ~

q plans, not the myriad details of the implementing procedures. Imple-
J~

s . . mentability is a characteristic of good plans, for even the best implement-*
.

5 ,~ . " ~ M,
l ing procedures cannot rescue an ill-conceived plan. Thus it is to the ade-

' q , .'- Q 3 #/ j quacy of planning that all of the Commission's planning standards and
A a. ,j evaluation criteria are directed, not the mechanical details ofimplement-,.
''2 " ' '

l ing procedures. An intervenor looking to introduce such procedures into'

1_ ', l litigation would have to point to some plan provision drafted in such a,

q Op ,'{ u'..i;
d; & W ,5 '

way that a board would have to look at the implementing procedures
'

under it to determine whether there was reasonable assurance it could
>

,

' M& E' be implemented. Accord Louisiana Power and Light Co. (Waterford
'

*

- ." Steam Electric Station, Unit 3), ALAB-732,17 NRC 1076,1106-073-_
.

.. i (1983).,

;.
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EMERGENCY PLANNING: EMERGENCY PLANNING ZONE
SUB-AREAS

Sub-areas of the plume EPZ need not be perfectly regtalar, concentric
rings, or parts thereof, any more than the EPZs themselves should be
exactly 10 or 50 miles in radius. "The boundaries of the sub-areas shall
be based upon the same factors as the EPZ, namely demography, topog-
raphy, land characteristics, access routes, and local jurisdictions."
NUREG-0654, Appendix 3, at 4-4.

EMERGENCY PLANNING: EMERGENCY PLANNING ZONE
BOUNDARIES

State and local planning ofIicials are not obliged to supply a written
justification of their boundary-making until they are faced with an admit-
ted contention on the subject. In particular, in the absence of s,uch an ad-
mittec' contention, officials need not justify in writing the exclusion
from the plume EPZ of areas just inside the 10-mile limit. Section
50.47(c)(2) of 10 C.F.R. says that the plume EPZ shall be "about" 10
miles in diameter, not "at least."

EMERGENCY PLANNING: EVACUATION ROUTES
Evacuation routes are not simply routes out of the plume EPZ; they

are routes to public shelters. Thus in order to reach the nearest shelter,
some routes may have to carry traffic toward the plant before they carry
it away.

5
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.-,-

e

' Admit:ed, or admitted in part.'^'

condue re-ed.,

~ 1w . . ,
I

Y FINAL SET OF RULINGS ON ADMISSIBILITY OF'"
- ' ' > d OFFSITE EMERGENCY PLANNING-

I) CONTENTIONS, RULING ON PETITION FOR
Jc, |{ WAIVER OF NEED-FOR-POWER RULE, AND-

,

NOTICE OF UPCOMING TELEPHONE.. s.

'S - CONFERENCE CALL
' '

- F. , a
m ;

| d'
~ ~ ~il EVACUATION OF SPECIAL POPULATIONS:- - -

'f... . . L
.d'i b '

'A Eddleman Contentions 139,140, 88, 235, 236(A), 236(B),
> B :i

.

il 204, and 230'

f'~ .jpg . ~ - - ..t

D ? M i' [ 7 3. - ' ).7 These contentions, for the most part, allege inadequate planning for
the evacuation of certain populations: recreational, mobility-impaired,

,

n''' JM;,,J.
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l

'

. and school. We reject all of these contentions except 236(A) and 230,
which we consider in connection with similar contentions filed by Dr.
Richard Wilson.'

i Contentions 139,140, and 88, which all deal with the recreation
4

.
population, were first submitted before the offsite plans were available,

-

1 and are now resubmitted without change. They therefore sometimes
') allege inaccurately, or about the onsite plan, or even the FES. In discuss-
4 ing these three contentions individually, we focus on their principal

'

,

~

.e3 thrusts.
j Furthermore, we shall construe allegations apparently directed at the

'

i onsite plans to be directed now to the ofTsite plans.
J Contentions 139 and 140 both allege that the emergency response.,

M plans (ERPs) do not provide for prompt enough evacuation of the recre-
' '

' i ation population. These two contentions do not claim that particular
plan provisions cause unnecessary delays in evacuation. As its sole

- basis, Contention 139 asserts that given the average wind speed around
- Harris,7 mph, only about I hour and 25 minutes would be available to

'
evacuate everyone in the plume EPZ. Contention 139 also asserts that: .
since the effects of a severe accident at Harris could extend beyond the* i
plume EPZ, the ERPs should "take into account" the recreation popula-
tion within 20 miles of the plant. By "tak[ing] into account" we assumey .

''~

the contention means " evacuate."
?

~

, ". As we said in our June 14,1984, Order (unpublished), the NRC rules
, J; set no time limit on evacuation. Id. at 22-23. In particular, the NRC-

"
does not, and, in the nature of things, probably could not, require that if- -

(:

f - in the situation Mr. Wells Eddleman treats as ifit were the only one
'4- possible - evacuatic,n~ were to begin precisely when a plume was re-

N i leased, evacustion could always be a step ahead of the plume. What the'

,
','

. ,' NRC rules do call for is that evacuation time estimates be part of the
. ' , plans, to add to the iriformation which would enable emergency response,

[
,

'

~i officials to choose wisely between sheltering and evacuation, both when2.

. ', j- evacuation is feasible before plume passage, and when it is not.
;j As were six contentions we rejected in our June 14,1984, Order at 6,

i - ' ' DJ Contention 139's implied call for evacuation of the recreation population
'l within a 20-mile area is an impermissible attack on the Commission'sH '"'

. ef 4i regulation on the size of the plume EPZ,10 C.F.R. f 50.47(c)(2), which
.

- -

' T]F
i sets the radius of the plume EPZ at "about 10 miles.", .,,

,

s' 7' Contention 88, besides repeating Contentions 139 and 140, asserts
- A' e N:; ' W that the FES should have considered the costs of transportation and-

-

L[~ J^ . ,. ; . j the recreation population in the plume EPZ. As an attack on the FES,
~ ,% other emergency response adequate to assure the health and safety of

e -

|. 3- this contention comes too late. Even if Contention' 88 is construed to be-
, -.,

,
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J

now directed at the ERPs, it is still to be rejected. Although funding
~ "must be discussed between the individual nuclear utilities and the in-

volved State and local governments . . ." (NUREG-0654, FEM A-REP-1,
Rev.1, " Criteria for Preparation and Evaluation of Radiological
Emergency Response Plans and Preparedness in Support of Nuclear
Power Plants," November 1980, i 1.G at 25), neither NRC regulation*

-c.a
nor guidance suggests that the ERPs - which are supposed to make' ', -

clear what is to be done in an emergency, how, and by whom (NUREG--' - 1,

1 0654, at 29) - should also set out costs.<

Contentions 235, 236(A), 236(B), and 204 all concern evacuation,

transportation for the mobility-impaired. Contention 236(A) and one
,

"

'

aspect of Contention 235 overlap and are encompassed by Wilson 7 and+

so will be considered later with Wilson 7. Contention 235 is the most*
'

general of this group of four contentions. It alleges that the State and
,

i local ERPs " fail to assess the resources necessary or available" to protect
! the mobility-impaired. As its principal basis, the contention cites the''

|', J guidance in evaluation criterion J.10.d in NUREG-0654, which says that
State and local ERPs for the plume EPZ "shall include: . . . d. Means
for protecting those persons whose mobility may be impaired due to

.]
^ *

L such factors as institutional or other confinement."
Mr. Eddleman apparently interprets the word "means" in J.10.d to" '

,

mean " assessment of necessary and available resources." Assuming he>

is right, it would appear to us that in relation to some protective actions< - '., ''

.
* planned for the mobility-impaired, no assessment is needed, and that in

.

relation to the remaining protective actions, Contention 235's call for as-'! , ,
A sessment repeats other contentions which we have either admitted or de-

'

"
,

ferred. Contention 235 cites as lacking assessment i IV.E.6 of each,' 1 >
.

[,
,

county plan and i IV.E.4.b of the State plan. The cited county sections'

:.
list four protective measures which are part of sheltering: closing win-

.
dows and doo,s, turning off air conditioners, "relocat[inal to the bestg<

- - protection factors (PF)" in buildings, and distribution of KI. We see noy
need for the plans to assess the resources necessary and available for

,

,,.m

closing windows and turning off air conditioners, and we have already
'[ " .

admitted contentions which allege that the PFs should be determined in
.,

1,g , ;),

f"' j advance of the emergency preparedness exercises, and that the county'
'

ERPs should include the quantities of K1 stored for emergency use. Seeh,
~

~1
ij'*

(. . _ our June 14, 1984, Order at 18, 21-22. The cited State section lists the
'' ^ J .

organizations which are to provide evacuation transportation for nonam-- *'

,$$$:~ 'A*g bulatory patients. Contention 235's concern with the adequacy of the
resources of these organizations echoes the concerns behind Contention.,$ ; JD f 236(A) and Wilson 7, and so we consider the three together later., ?,i'' ,

' ,-
4
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Contention 236(B) alleges that contrary to 10 C.F.R. ! 50.47(b)(10)
and evaluation criterion J.10.d in NUREG-0654, f II, the State and local.

ERPs do not show that "self-transport capability exists for all facilities
. for" the mobility-impaired and prisoners in the plume EPZ. We are not

.
. sure what Contention 236(B) intends. Certainly, the bases it cites do not

support a claim that these facilities should have their own evacuation,

'
~ transportation resources. Perhaps Contention 236(B) intends to say that,,

''"
.,

, , the lack of assessment alleged by Contention 236(A) might be justified.

' - if the plans were to show that these facilities could evacuate without any, .

transportation resources the emergency response organizations named'

f.9 _
in the plans might have. If this is 236(B)'s intention,236(B) is simply-

repeating the call for an assessment of resources for evacuation
, ,

,O transportation. Thus, according to how Contention 236(B) is read, it is>

''
- either redundant or lacking in basis.-

'

Contention 204 alleges that the plans do not provide radiation-protect-
ed evacuation for people who require life support while being evacuated.

'

As basis, the contention cites i III.C.3.a(3) of the State ERP, at 13, and
# alleges that this section points out the lack of radiation protection on Na-

tional Guard helicopters. In fact, that section says nothing about radia-,

1 tion-protected evacuation. Rather, it reports 'that National Guard
helicopters carry no life-support equipment. No NRC regulations ory

,
,- ,

fM - guidance call for radiation-protected evacuation.
Yb (' Contention 230, the last of the group dealing with transportation for

,.a special populations, alleges principally that the ERPs fail to demonstrate5-

adequacy of the resources available to evacuate the schools. Contention,
,

230 is very similar to parts of Contention 222 and Wilson 7. We considers

; - . later these three contentions together.
' y;:

, ~ ..
.

,g

MONITORING AND DECONTAMINATION OF EVACUEES:
' ' *f Eddleman Contentions 240 and 2417

' '
- Contention 240, which we admit in part, alleges that procedures in'

'9 '

the ERPs for monitoring evacuees for radioactive contamination are in-
' V; > ' 3- adequate because, although the ERPs assign local governments the re--

;. sponsibility for monitoring at evacuation shelters, the ERPs do not show'

s
''

.|
- that the local governments have the " capabilities" for decontaminating,

! ~.;%,>_ evacuees, nor are the locations for evacuee decontamination and availa-
; t; yp, , , bility of materials for evacuee decontamination clear in the plans.
c @ q w .,, 6 Since the contention distinguishes between " capabilities" and "materi-'

-

O '" G.: WE als," we construe the allegation that the plans do not show that local
> '' O governments have the capabilities for evacuee decontamination to mean>

,.x ; , " . that the plans do not show that the responsibility for this task has been
~

'
f
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1

:~ assigned to organizations which will be adequately trained to carry out-

the task.'

-~ '
,

Each of the County ERPs is very clear about where monitoring and< -
,
~ decontamination of evacuees would take place. See Figure 6 in the-

,

ERPs for Chatham and Lee Counties, Figure 5 in the Harnett ERP, and
, ,

, ,

Figure .7 in the Wake ERP. The ERPs do not give, and are not called*
,, .

- Mk. < ;.! upon by regulation or guidance to give, an accounting of materials availa-
,

Ij@ ,' . S '~ ble for evacuee decontamination. Indeed, neither regulations nor guid-
^; - j ance even mention evacuee decontamination. Rather, NUREG-0654; >

.
,

-
, - focuses on providing for decontamination of emergency workers, who~'

'. 'J h 'j would be likely to face greater contamination dangers than evacuees
5 i would. See the evaluation criteria under i ll.K in NUREG-0654.

' '
,.

| f , '' , .I However, the ERPs do not clearly show that local governments have
'

1 the * capabilities" for evacuee decontamination. The Applicants cite sec-

'
.! tions which purport to assign responsibility for evacuee decontamina-

'

'

tion, others which the Applicants claim provide backup for the groups
- ] assigned the primary responsibility, and still other passages which pro-

e
- ! vide for. training the organizations assigned the primary responsibility.

See Applicants' Answer at 75. However, one county plan does not clear-|, - - >

- ly assign the primary responsibility, and no county plan clearly assigns"
y: ,,,,.

-.7,~. the backup responsibility. Item (2) in Figure 6 of the Chatham plan says
i , , ' -_

sponse Teams." Chatham ERP at 32. But we are unable to determine
that decontamination of evacuees will be done by " Radiological Re-*"

,

.n
4

.

from the plan what unit of Chatham Coudty government is responsible],;
for establishing, training, and directing these teams.t; O; _ ,.

-

.g
As for backup for evacuee decontamination, the Applicants, citing'

_ , l ,; y . , ~ {{ IV.G.6 and 7 of the State ERP and IV.E.12 of the county ERPs,
m , 7 n _. claim it will be provided by the North Carolina Radiation Protection Sec-

.

, ,: ' ; ;.. tion (RPS). But the cited section in the county plans speaks explicitly
's only of management of the shelters, and registration, feeding, and

monitoring of evacuees; and it is not clear that the first of the cited State" '

k-
. ..

.f ~ 'j - sections, IV.G.6, is' speaking about more than decontamination of~

,

emergency workers. Annex H, the Plan Cross-Reference, which relatesc f" ,,
' -

plan sections to the evaluation criteria of NUREG-0654, relates that sec--)^

; ef ,;y; - >: ';
- tion only to evaluation criterion K, which deals only with emergency

1
jy' .

b } ' ,' ._-
sm . m

yp .,. -

b{ **
: -

5 l Neither is it clear who is responsable ror monitonns at the shelters in Chatham County. Item (2) in'

[ Figure 6 in the Chatham plan, at 32, asugns the mon tonns to the County Department of Emergency**

i. Management, but i Iv.E.12 or the same plan, at 31. assigns the monitoring to the Siler City Fire
,

j( j Department.*
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? -

workers.2 2 The other of the cited State sections, IV.G.7, speaks of State
assistance only for monitoring.

Therefore Contention 240 is admitted, but only on the following ques-
,

| - tions: (1) What agency of Chatham County government is responsible
; for the decontamination of c.vacuees at the Chatham County Shelters?,

;' . and (2) Which emergency respcase organizations are assigned the re-
sponsibility of providing support for the decontamination of evacuees?,

'

Perhaps all that is needed to answer these questions is authoritative clari-
| fication of the relevant sections of the ERPs.

Contention 241 alleges that the plans''use of schools as shelters in
which decontamination would be done is unwise, that the schools would, ,

be left contaminated after a radiological emergency and the children
using them later thus endangered. The contention offers monitoring as
an alternative to decontamination in shelters, and by implication, decon-
tamination of the evacuees "after they leave the EPZ before they con-
tinue to a host area," to prevent the spread of contamination and panic.

We reject 241. Part ofit is without basis, and the rest does not address
plan provisions which appear to satisfy these concerns as far as NRC i

rules require and good sense allows.,

|. First, there is no asserted basis for the not very credible allegation

L that schools used as shelters would be left contaminat:d. Second and
| last, the ERPs do, in fact, provide for monitoring of evacuees and vehi-
j cles at traflic control points (see is III.C.2.j and III.D.I.c of the State

| ERP), and for some decontamination before evacuees proceed to shel ~

i. ters (see {{ IV.E.5.a-f of the State ERP). but they subordinate decon-
.

tamination to the greater need to evacuate the plume EPZ quickly (see'

''

id., {{ IV.E.5.a-c). i

- We are not aware of any NRC regulation or guidance which calls for
monitoring and decontamination of all evacuees before they get beyond
the plume EPZ. It would seem that any large scale decontamination
effort on the border ef' the plume EPZ would very likely impede prompt
evacuation of the nm t threatened part of the population around the

' plant. The desire to a id purported safety measures that would impede
evacuation is reflet ?.:d in evaluation criterion J.10.h,- which calls for

I
. siting the host areas, and thus the principal decontamination cen'ters, "at

| . 2But then, the page references in Annex H are not always complete, or accurate. See.' e.g.. the page

i references for evaluation criterion J.12, at H.5;
3 The Applicants also claim that a representative from the shearon Harris Plant Environmental

' Radiation Control Unit, or from state Emergency Response Team (SERT), "will be dispatched to the
, ,

scene to supervise the decontamination." Applicants' Answer at 75 The Applicants cite {{ IV.F.6 and 7
. ,

5
'

of the county plans. These sections, however, are together nearly identral to { IV.G.6 discussed above,
and thus share its lack of clarity. Again, Annex H relates them only to evaluation critenon K, on
control ordoses to emergency workers.

,
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least 5 miles, and preferably 10 miles, beyond the boundaries of the
plume [EPZl." (Emphasis in original.)

,

" REENTRY AND RECOVERY:,

~ - Eddleman Contentions 210,100, and 100B
. .

~

'

Contention 210 makes the general allegations that f IV.H of the State
,j .ERP fails to contain the general plan for recovery and decontaminationw-

] which is required by 10 C.F.R. 6 50.47(b)(13), and fails to comply with' '-

evaluation criteria M.1, M.3, and M.48 in NUREG-0654, which deal' '

-] with both recovery and reentry.- -
,

' ~| Content' ions 100 and 100B are more specific. They allege that the..
~

.| ERPs do not provide means of decontaminating farmland and homes,
nor adequate provisions for decontamination of food and homes. Con-' *

.

J' tention 100 makes this allegation with respect to contamination from'

- ' " Class IX" accidents,100B with respect to conta nination from " Class
X."

'

We reject all three of these contentions. They do not take account ofV* 1

all the provisions for reentry and recovery in the ERPs, nor .do theyw ,

show why the provisions they do take account of - only those in { IV.H~ '-
c y.,

of the State plan - do not conform to the cited evaluation criteria.~'
-

..
* ~'

The emphasis in the cited criteria is on planning for the decision toW y.

. reenter, not on what the contentions appear to be most concerned" '
~ '

.

about, namely measures to be executed during reentry and recovery.'

- ^ ' , ' j The only evaluation criterion which says anything about those measuresPi , e" -

i. c (j says only that "each organization, as appropriate, shall develop general'

| .

plans and procedures for reentry and recovery . . . Evaluation criterion -"
[ . .U | . ,,. , V 7 E

,, - M.1 in NUREG-0654,6 II. Thus the criterion is no more specific about
q M G['i , measures to be executed during reentry and recovery than the planning, I''f

' '
4,

&' M" 9 . s .,,n standard it quotes,10 C.F.R. { 50.47(b)(13).
'"

_J'
~ ? ',d

I Presumably, the thought behind this emphasis is that this decision to.b
reenter is equivalent to a decision to relax protective measures'., I (evaluation criterion M.1 in NUREG-0654, j 11) and is therefore to be

f,

(..e >' .""
. . ' , ,

' )3
made with a degiee of care which requires some advance thought. How-i

,- 4 ever, since reentry and recovery would not take place under the same', Q t ' - *
e, ,, - time pressures protective actions would, planning for measures to be ex-

d. . :' M. , ,

@ [[L:',.4 f f '.
ecuted during reentry and recovery needn't be more than general.

.~, ~ m ;.:*.,:p' '1"1, . * '
O i._ . . - ap.. +.

,,
,as

1 ' 'n 0 r '

p 4 The contention cites M.l. M.2. and M.J. but we take it M.I. M.3. and M.4 are intended. ror M.2
apphes only to the hcensee's ERP. whde M.4 does apply to the state ERP.*
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l} '
The various plans appear to conform to the guidance of the evaulation

criteria in NUREG 0654, j II.M, particularly to the emphasis in those- :c."

' C+ y.]
criteria on the decision to reenter. The second part of criterion M.1 calls

/j on the plans to " describe the means by which decisions to relax protec-, ,

E'q. -f.'d tive measures . . . are reached." Sections IV.H.1-5 of the State ERP, and- .

M '!;i IV.G.1-3 of the county ERPs, appear to do just that. Criterion M.3 calls
i

. ~.1 - W. on the State plan to "specify means for informing . . . response organiza-
7.Y N./ tions that a recovery . . . is to be initiated, and of any changes in the or-

-7 W'

ganizational structure . . . ." Sections IV.G.3-5 and IV.G.6.d-e appear toW'y'
- do just that. Criterion M.4 says that the State plan should " establish a ..E,

,. y ;l method for periodically estimating total population exposure." This
, w :! estimating, the crucial basis for the decision to reenter, appears to be

. cf ~ ;3 provided for in jl IV.H.1-3 of the State plan. Though the contentions

_ a :.] cite the quoted criteria against the plans, they do not argue why the
' '

plans do not meet the criteria.<

#
The ERPs appear to show conformance with that part of the criteria

i' "i which the contentions are most concerned about, namely, the first part,

'f .- 4 of M.1,' that "each organization . . . shall develop general plans and

;D. .- Q
. procedures for reentry and recovery . . . ." Section IV.H.6 of the State''- n

'

plan briefly discusses responsibilities for public information, tralTic
7 M. control, assistance for evacuees in. preparing to return to evacuated'

s

'~

d.' }|. areas, and the monitoring of reentry and recovery operations. Section
i= ' 'Ot IV.G.4 of the county plans, which the contentions do not mention, lists-

/ 'jj several recovery operations, including medical services, continuous and>
f

A].1.) ,
long-term monitoring of people and property, security of property, and,,

| D of particular concern to the contention, " decontamination of people, -
L ( 'A j animals, property, food and water." Section IV.G.4.a in the county

,.S* plans. Many parts of i III in all the ERPs assign particular reentry and
.U * recovery responsibilities. In relation to decontamination, see, e.g., in the
. -hy State ERP, if III.C.3.f (operation of portable showers, decontamination
f' W of roads and structures), III.D.I.q (assessment of radiological damage to '<

! land and livestock), and III.D.3.c (management of waste from decontam- i'
'

W ination); in the county.ERPs, Chatham i III.E.3.b (earth moving and -
', washdowns). The contentions do not address these and similar passages.1'

,

qq [e
-

j'

j,. MEDICAL CARE:-

Th&4 Eddleman Contentions 57-C-7,56,57-C-8, and 63
,

_ 7 [ These four contentions overlap a great deal. To give a clearer sense of
- W $ygy the whole of what they seek, we focus here on Contention 57-C-7, view-

0 4; h@ ,j ing the others as elaborations ofit, and overlooking their redundancies.
'
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t

Contention 57-C-7 has three main parts. The first alleges that there
will not be enough hospitals to treat " radiation victims." Contention 565
elaborates on this by alleging that there are no plars to use hospitals*

,

; which are more than 30 miles fro n SilNPP.<

The second part of 57-C 7 alleges, correctly, that tne State ERP d'oes
;

not contain the plans the hospitals have for treating radiation victims.- >

, ,,
< Contention 57-C-8 elaborates by alleging that in order to judge whether

. , .

.
. '| - 'l the evaluation criteria in NUREG-0654, f II.L have bis a satisfied, the

N( , d State ERP should include all the procedures and refer;nce materials' '

2 mentioned in i V.B.2 of the State ERP: maps locating hospitals, ad-- '

, .' dresses and phone numbers of hospital administrators, reports evaluating'

f;
'

the capacities and needs of the hospitals, their plans for treating radiation,e

victims, and the procedures for choosing hospitals and determining theiri-

1 needs.
~

- o >

The third and last part of 57-C-7 alleges that the State ERP does not
,

provide " training or protection" for emergency workers transporting ra-
- i9 diation victims to hospitals. The contention cites the State ERP at 85,
t - with the comment "handwaving." Contention 63 and part of 56 allege

.4 that the ERPs fail "to establish care for radiation victims on a mobileM, .sj.( c
.

.( ~ basis." Contention 63 alleges that to establish such care, the ERPs'"

M .' " ~ f should provide for equipping mobile units, for staffing them and training
| ' d ? '.pM[ 3 [ [ the staff, and for assuring that adequate staff would be continuously

;- a available during a radiological emergency. Contention 63 cites as legal
,

' ' _ i.o ' - We reject all of these contentions except the first part of 57-C-7. The

,

basis the footnote to the evaluation criteria in NUREG-0654, f II.L
'

' 1 ;;[ -
'

[ J ;l rejected contentions or parts of contentions either call for more than'

q.h.~ .y, , . n -%j3 regulations and guidance call for or permit, or do not address the plans.
,g. : ;; We discuss the admitted portion of 57-C-7 after we discuss the other

&m B._
' " . /~ contentions and the rest of 57-C-7.*':f'(. .

r ' In relation to the second part of 57-C-7, neither NRC regulations nor4 , '

' 9 ' ;.f ' guidance even suggest that any ERP should contain either the plans
hospitals have for treating radiation victims or the procedures and refer-g: , ;.-

r ' r. i .
ence materials - maps, phone numbers, reports, plans - mentioned in

,
* ' '

' ct ' 1 f% | -:~ Of ' , li
{ V.B.2 of the State ERP: " Applicable supporting and reference docu-'

;

;; ; - 9 ments and tables may be incorporated by reference . . . .The plans
p f:-( c Q . . j should be kept concise as possible. The average plan should consist of
'M:M ' h g.,a | perhaps hundreds of pages, not thousands." NUREG-0654, at 29. Nei-'

j.M pt.: %fQ ther do we see why the information referred to in j V.B.2 must be in the
m[;;g e y@- :.; r~

- '

.

=h

T Qf.tlyf*.N 'i4r s W .. J eh

' ??Q i ; ~;['7 ,|- ];j- When filed over 2 years ago. $6 was aimed at the onsite plan. It is now resubmitted, unaltered, but5
| J 27,[. , '' '

p:
.

we construe its resubmission to mean that it is now mtended as a contention about the olTsite plans.Ni- Q ;6 ''y ,

.j,

j . . '' ?
. s.; t _,
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.

*

,

_-w -

,

fr.{
'

f.a

|/: * \, .

,

':} n-

' .g , f plans before it can be determined whether the plans conform to the eval-
- ' " V'

. ,
.

.

% }. l-- /-f *
'

determination could be made on the basis ofinformation now in plans.
uation criteria in i II.L in NUREG-0654. We would think that that.,

,

f'd $ Y, 1 - '~ In relation to the third part of 57-C-7, the contention's citation to the
M N:,T.tb /,i State ERP at 85 apparently refers to items e-g on that page, which dis-
Q. S '. Q .- cuss the training of personnel with medical duties. Citations to sections
MMO ~ ,'f, Q|*. ' j . which provide for training are not much support for a contention which
ep,CS .e id! says the plans don't provide for training. The contention calls these
fp.{M[g% M passages "handwaving," but that word can hardly specify deficiencies in

,

v X - 1 x. such a way as to make them the subject of admissible contentions. Fur-e

9. < < ' ', f - 9, M
NM ther, 57-C-7's allegation that the State plan doesn't provide protection

Q[, u:.
'

'9 many provisions for control of radiological exposure of emergency work-
for personnel transporting radiation victims doesn't address the plans'

M ';0iy j/L|',''~,' ) ers. See, e.g., i G of the State ERP. Finally, no NRC regulation or guid-
> CA - - c; ance requires the ERPs to provide for the mobile equivalent of what'-

~^ Wq7
,

hospitals can provide for radiation treatment. The footnote which Con-
' '@ x ~ ' ,. . tention 63 cites is not to the contrary. It says only that plans and servicesjgs*'. 8 developed under statutes and public health guidance which predate

N 1.Q ' .c , h,'h - NUREG-0654 "should be compatible" with the response plans for
. ; .j Harris. Contention 63 cites no passages from either the guidance or the-7% '7

&,6 W id statutes cited in the footnote which require the sort of mobile care Con.

y@ [?pkb Qi tentions 63 and 56 allege should be provided.
y g ' We admit the first part of Contention 57-C-7, though in altered form.

' a,: / - . , . . " As we noted in our discussion of CHANGE's Contention 33 (at Tr.,w 4 . . .

QL f ' .y. ;~ 868-69), we are barred by the Commission's decision in Southern Califor-
.rp i ' .y,4 . ,,1 nia Edison Co. (San Onofre Nuclear Generating Station, Units 2 and 3),

h@@MY
M p 4 " | ' '' CLI-83-10,17 NRC 528 (1983) from considering in litigation, as 57-C-7

h * ' 4 J -|:! would have us do, whether medical services available in the region of.

8DN5 g"1F - Harris are in quantity adequate to deal with the number of people who,
dM. in a radiation accident at Harris, might be either contaminated and other- '

$ hi 9, ? wise injured (" contaminated injured" in the language of NUREG-0654,
MM%?M;M l II.L) or simply seriously injured by radiation alone. The Commission

M !$gb.@:N"eQ taminated injured that no arrangements beyond those already made
;pm af accepted the thesis in San Onofre that there are likely to be so few con-

4%e e %.. .M:- w( ,< under NUREG-0654, il II.L.1 and 3, and 10 C.F.R. Part 50, Appendix
.

Rygf.2y 1.ca E, s IV.E.6, need be made, and that those seriously injured by radiation
RG ' 3.H . alone are so unlAely to need emergency treatment that treatment for

'

.yf dM - them can be arranged ad hoc, going beyond local services if necessary.

b&.37 b'//W W- a.s &San Onofre, supra,17 NRC at 535-36.*

%y;&u a$$hN(o:y/:f' yG.~. :n.Q .
. -Sb:S

'

I.Y.h.fz.h.'.n;;;.0 6 Here, then, is another reasoa why the motnle version of such treatment, caHed for by Contentions 63
a. s

k N W 2, d '[ h i y.. .E l..
.[ 'y and % is not rged.
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'

.h Therefore, we cannot admit the first part of 57-C 7 in the form in
'

.
which it is presented. However, there is within that part of 57-C-7 some-

'
. thing like a " lesser included" contention, namely, that the ERPs should

n( at least show what medical services are available for those seriously in-e
,.

'

jured by radiation alone.,.

We admit this lesser included contention, and we do so on the basis
,

Ny 4 ,
a

n 0 .- ' . - , -;) of the same case the Applicants cite in opposing all the contentions on- .

fe 4., ~j medical care. Although San Onofre' bars us from deciding whether medi-'
*

.

j cat facilities are quantitatively adequate, it requires that " emergency
,

,R ,'y," (d plans should include a listing of those local and regional medical facilities~ % , 'c '

which have the capabilities to provide appropriate diagnosis and treat-
; i." ment for radiation exposure." San Onofre, supra,17 NRC at 536. Here

i*
,,

'

;''
,

4

.

the Commission is speaking only of " individuals who have been subject-'

-

~
r..

' ' , ff ed to dangerous levels of radiation and who need medical treatment for' '

i that reason." Id. at 535., s
' ' ' ~

I The ERPs for Harris do have lists of hospitals which "will support the' -

O:,g
- K, plant and the surrounding communities in the event of a radiological

- emergency." Section V.B.3 of the State ERP. However, neither the-
^ <', State ERP nor the county ones make clear whether these hospitals are+

M @7
;, ,' ufI prepared to treat severe radiation exposure per se. Section V.B.2 of the$

; *; State ERP speaks only of " victims of radiological accidents," or " con-
? taminated patients," or " radiation. accident victims." The county ERPs'

3: .^ , are no less ambiguous. l.ee, e.g., the Chatham ERP, f V.B.3."
,

e; ?. Other aspects of time plans may indicate that the listed hospitals are

, , d'] prepared only for " contaminated injured" patients. For example, Annex-

,,

H, the Plan Cross-Reference, refers to the pages among which these1.|, .

.is . lists appear as intended to conform to the guidance of NUREG-0654,'

,1 .

s' .

l' { II.L but the only talk about lists in that guidance deals only with " con-

.d taminated injured." Also, the " Radiation Accident Hospital EvaluationTN ' ' ,

- N- - N J Check Sheet" which the State ERP sets out (at 67) does not appear capa-

1 ble of unambiguously spotting those hospitals which are capable of treat-"

;^ ing severe radiation exposure per se.
' Perhaps the main thing required to resolve 57 C-7 as admitted is - as

. ',~ , with Contention 240 - authoritative clarification of the ERPs. How-,

' , , . ~9' ever, even if the lists in the ERPs are ofinstitutions which can treat radi-
+N ', y.8 ation exposure, the lists may be incomplete: Section V.B.3 says that

,

+ f< the RPS maintains lists of hospitals at greater distances which will pro-

. , (y . lifM vide backup, but San Onofre says the plans should include lists of local
; and regional hospitals with the necessary capabilities. San Onofre, supra,%q..:Af.i .

? q$ 17 NRC at 536.f.-W'" :J/ V We note last that we do not admit that part of Contention 56 which
. C - ,h calls for plans to use medical facilities which are further than 10 miles'

. - ? a . -
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.g.

. e ,
', from the Harris plant. Half of the hospitals listed in the State ERP are-

'

just that.!
-

y.
-

. s.,

Y I* .
:,~

", d EXPERIENCE AND TRAINING:+ .ggy" ,;e 'l Eddleman Contentions 212,124, and 243,

s,qm..: n. ; n. . :yh
-u.;

3',...:' . . . v ~ ' ' Contention 212 alleges that the planners have not been properlyi-
.

'

~ O y /," ' '9 trained and cites as factual bases the planning deficiencies alleged in Mr.
J . ' .F/ . . ~ . - Eddleman's other contentions. We reject this contention. The number
TO @f 2 . ,M of Mr. Eddleman's admitted contentions appears to be too small to pro-

,3 , s ' , W . ; ;'- vide an adequate basis for 212. More fundamentally, however, this con-. a
$1 hi Od'h.N tention is premature. Unless and until it has been shown that Mr. Eddle-

'e
. ,N G y ;t t man's emergency planning contentions have merit, there would be no.

3 1 3 % * N ''; practical reason to consider this contention. This contention could be
91

~ '
- reasserted when and if the developed evidentiary record provides a basis

h}5
', w :' @ . Si for it.

s.)^7
,.<- H

'

Contention 124 alleges that the Applicants and the counties which

[7je '
.g. 7 overlap the plume EPZ lack tha experience and technical ability neces-, .

? 7 sary to plan for a radiological emergency and to implement protective,

n; ,|
'

measures in the event of such an emergency. We reject the contention.
9, M M &

[$9 7 qD.q % / }
- .' It offers not the slightest indication of what levels of experience and

'

y .,
; technical ability are practically or legally necessary, or of how the Appli-

u W f ', j cants and the counties fall short of these levels.'
s

. , :- '_ '3 NRC regulations and guidelines set out standards and criteria for,

. M /; ,'. ,7 plans and preparedness, not for an applicant's or a county's experience.'

* ' d . i . 1.''f j Of course, some regulations and guidelines do call for certain levels ofm

: .,. ' * CQ f technical ability, in communications, for example; but shortcomings in
dH' )[.~7 q . .' such abilities must be alleged with specificity.

r .e f. g 2.' 78 - Contention 243 alleges that since not all emergency response person-
1' ^ d

'. f1,
nel have been trained yet, the ERPs do not meet the planning standard

<y X, in 10 C.F.R. f 50.47(b)(15), which says that " training is provided to
ei - g those who may be called on to assist in an emergency." We reject this,

1s J .M contention also. The only deadline for completion of training is the natu-

M _." y [y ral one implied by whatever date is set for the emergency preparedness
- '

'
~

..
% m :, exercises. What the NRC looks for in relation to training is commit-

QQ[ .?R'g[NWj
} \ ment, as evidenced by adequate planning, and results, as evidenced by;,

1 preparedness exercises, but not the mere completion of training by
7

.py* W D % m~.N.M. some particular date before the exercises.
, ,;

's; :y ; ; . . _w y,
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1

EMERGENCY PREPAREDNESS EXERCISES:
Eddleman Contentions 81 and 208'

.

Contention 81 alleges that the ERPs have not been tested "or oth-
erwise formally evaluated" - will not be tested "before the plant

-i J e .1
,1 operates," and should be.-

'fM Contention 208 adds that the ERPs "have not been tested under ad-
verse weather conditions, e.g., snow, ice, fog, tornadoes or severe1

. . .

-
'

winds, or evacuation at the times most people are asleep (e.g., I am to 6- <?

[~.s :; am) ."'

We reject both of these contentions. They do not address relevant pro-
'

,

[ ]$ visions in the ERPs, and they implicitly attack the replations. For ones,

=f ~ J, .
thing, the ERPs are being " formally evaluated" by FEMA and the NRC'i .

StalT, and in this proceeding. But more, as the regulations make clear, a
'' -

- -

full-scale exercise of the ERPs will be conducted before the plant oper-, ,

, . 4
- I ates at more than 5% of rated power. See l IV.F.1.b of Appendix E in 10

,
_

C.F.R. Part 50. But neither regulations nor guidance set out any deadline.;~

for the tests other than operation above 5% of rated power. Thus, that'

the ERPs for the Harris Plant have not been tested yet raises no litigable
.,

'"
- issue.

Moreover, as the ERPs make clear, some of the annual exercises will
. , . -

'F be conducted in adverse weather, though no explicit mention is made of'
c-

conducting them during tornadoes; some exercises will be conducted be-' ' '

-

tween midnight and 6 a.m.; and some will even be unannounced. See
.

'

/ --j ij Vll.A.2-4 of the county ERPs. However, NRC regulations prudently
_ ,

.

' rule out mandatory evacuation of the plume EPZ, an area of well overg
'*

,

g , ,- 300 square miles.2..

In our rulings on Contentions 81 and 208, we have taken the conten-'

t.s
. ,% tions at face value, as being about the planning for the exercises, not.,.

*

their results. However, the contentions, especially 208, may be attempt-yy. 5fp" ,,~ ~
ing to reserve a right to file contentions on the results. Under the Com-

,

~ Li-

' |
mission's view of 10 C.F.R.150.47(a)(2), results of the exercises are

,
e ' s

.i not necessarily litigable in these hearings, but f 50.47(a)(2) was declared
invalid by the D.C. Court of Appeals in Union of Concerned Scientists v.

.,

- . f NRC, 735 F.2d 1437 (D.C. Cir.1984). The regulation is still.in effecty., while the Commission's petition for rehearing is before the Court, but if4 e~ c ~;:
.,

the Court's May 25 ruling becomes law, the Intervenors will have a
' -~ ] chance to file contentions on the results of the exercises.
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' PUBLIC EDUCATION AND INFORMATION:
-

Eddleman Contentions 227, 228, and 229
, -

[[
.. ;

m
~

; These three contentions have largely to do with the emergency pre-
paredness brochures mentioned in { IV.D.2.a of the State ERP We- - . ,

' '

g* ,j defer ruling on 227 and reject the other two contentions.,

h Contention 227 alleges that the brochure is not available yet and that.

,? l the brochure therefore does not contain the information called for in
,

'

{{ II.G.I.a-d of NUREG 0654. The brochure is now available. Itsf1 -
,

"
i j adequacy, the second issue 227 raises, is litigable, and has been

*

J. J litigated, most recently in Louisiana Power and Light Co. (Waterford
>+. *

fL.. ' > >

',4 Steam Electric Station, Unit 3), ALAB-753,18 NRC 1321,1331
Q ~~

(1983), affg the detailed Andings of LBP 83-27,17 NRC 949 (1983).-

OL - .

,

.

'

'd Therefore, as we did with CHANGE 2 (at Tr. 967), we defer ruling on
1 227. In accordance with the 30-day rule in this proceeding, and the dis-

'~] cussion in the telephone conference of July 12,1984 (Tr. 2203), Mr.
>

- Eddleman and the other Intervenors have until August 10, 1984, to file.

'

revisions of their contentions on the brochure, specifying the respects in4 - .;
~ 3 which the brochure is inadequate, and why.~

'

5 Contention 228 alleges that the Applicants must demonstrate that the-
,. . ,

.u #.1 information called for by if II.G.I.a d of NUREG-0654, and slated for
'

4' U
' ~ the brochure, will be made available periodically to the public. We reject

! . . , this contention. It merely paraphrases planning standard (b)(7) of 10
' '

. C.F.R. j 50.47 and evaluation criterion II.G.1 of NUREG-0654. Theo

- 1q contention doesn't address any provision of the ERPs and thus could
M not, and does not, allege any deficiencies in the ERPs. In fact the State

>''I..
.

ad plan provides means for making the relevant information "available to
. . , p - a the public on a continuous basis." Section IV.D.2 of the State ERP.
;|f .' . 7 Among the means is annual dissemination of emergency preparedness

'

.4a f;; % brochures. Id.
J'c, -9 Neither the syntax nor the intent of Contention 229 is easy to con-

<
.

" - -

3 strue, but the contention appears to allege that the planning standard on
j,i~- j public education and information (subsection (b)(7) of 10 C.F.R.
M , q f 50.47) and the evaluation criteria under that standard (s II.G of

-
.

e, i Rj i NUREG-0654) cannot be met unless the ERPs provide means to verify
'

qf*, . .. ~. R.j that the public has received and understood the education made available
* <,f'

, .,

"
to it. We reject 229. The planning standard and evaluation criteria the

Q y g ,'j contention cites do not call for any program of verification. Rather, their

.%p;.73- W;g6 emphasis is on making the information readily available. To this end,e

ppw g"Nati. the cited standard and criteria call for a variety of means of disseminating

[i
4'D N information and a high degree of involvement in the disseminating by

~~ ~':
,

'

,f ~ 73 State and local response organizations. The contention cites, but hardly
. , %r.? 3,

~ , w i., j7
.

,

*
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.

,

addresses, the ERP provisions which are meant to conform to the cited
standard and criteria. Thus the contention provides no basis for thinking

- that the provisions might fall significantly short of assuring that the
public will be adequately educated. Such variety and involvement as the

.
'

-

, .
ERPs provide for appear to have such a high probability of successfully

.,

. .'
informing the public that a program of verification would be only mar-.6 ':"., ,

'''

ginally useful at best.'" ' -

,

:s .:

[ N INGESTION EPZ:'

, .v
Eddleman Contention 206w u, _ ,

]4 -2 '.g f,

C, ''', ? -J This contention alleges that the ERPs do not provide for sheltering
,

.

j milk animals and placing them on stored feed during a site emergency
,

or a general emergency, contrary to the guidelines in Appendix 1 of,

1-,.

3 NUREG-0654 at 1-12,1-16. We reject this contention for not addressing
.
'

the relevant provisions of the plans. The ERPs provide both for placinga cattle on stored feed (see j IV.F.5.b of the State ERP) and for the timing
of such action (see {l IV.E.2.b, IV.E.4 and IV.F.4 of the State ERP).

0 These provisions appear to conform to evaluation criterion !!.J.9 of
,, ,

'
'-

' NUREG-0654 (except that they cite a revision of the FDA guidance'' w ,

cited by the criterion). Although the criterion and the plan provisions-

meant to conform to it are not presented in the graded emergency level
,

' format of the pages the contention cites from Appendix 1, and therefore>

.
do not say what to do during a site emergency or a general emergency,it

~ would appear that the criterion and conforming provisions, by relying on~
-

?~c - FDA recommendations, implicitly provide for the actions the Appendix'

; .
is explicit about. The contention says nothing to the contrary. We note'-

-|Q 4 <' that NUREG-0654 nowhere speaks of sheltering animals.

+
.

,, .,

i; . ; SIGNATURES AND MEMORANDUM OF UNDERSTANDING:- ,

Eddleman Contentions 57-C-18 and 200- mf yj
|. . . . <

These two contentions allege that the ERPs are incomplete becauseif ' 3, n
they do not contain the' Memorandum of Understanding between the. .. ,

% <"~

7
~ ,; ;c ' State and the Applicants (57-C-18) and because the signature pages (at

3.c .
. -

iiiiv) are not filled out (200). The contentions conclude that therefore.i c. 2
'

.

N k ' N.h';@ there is no assurance the plans can be implemented.

... UD.j % We reject both of these contentions. They proffer no bases for think-

[g[M@g% %- ing that the final form of the plans will not contain the Memorandum~

-.

' : (;f' . ''
and signatures. To the contrary, the intent of the planners to include-

. s.

.m ' " . these items is clearly shown by the inclusion in the ERPs of pages*:E c
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_

'
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.
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marked as being reserved for these items. Moreover, the existence in
the plans ofletters of agreement between the county emergency manage-

,M . ment agencies and the Applicants (see Attachment 1, at 13, in each
'

county ERP), and between Carolina Power and Light Company and the- ~>
.

,'

up . . . ' ,-l Radiation Protection Section of the State's Department of Human
f.[ ] yg - Resources (Attachment 1, at 1-29, of the State ERP), indicate that there

.

-

(, ;.4..f=*O are no significant obstacles in the way of drafting the Memorandum and
'

,

,c. . 54 :d acquiring the signatures.,,.
.

.

.

- . ,..a

. - 4 . .' :| IMPLEMENTING PROCEDURES:
^ ^

/ V ',v r1 Eddleman Contention 213-a
'

py y J, _.,; A ;

a :; , Zgo This contention alleges that since the ERPs do not contain implement-
";.( . CQq ing procedures, they do not contain sufficient information about how,

,3_., y, Id.', ; q} they will be implemented, and thus violate the requirement in 10 C.F.R.
''f''

_ f 50.47(a)(2) that there be reasonable assurance they can be implement-
i ..M ''$h- ed.y

.J
.

,''*q _ We reject this contention as it stands, but there is within it, as therey.,

:* 'i was within Contention 57-C-7, something like a lesser-included conten-,

Qj.) '' tion, which we admit. First, NRC regulations and guidance consider the
'

,'

~ ~ L. f.; implementing procedures to be separate from the plans. Section V of Ap-
.. M pendix E to 10 C.F.R. Part 50 sets out requirements applicable to a

'

. .
I,'.'-d separate submission of the implementing procedures for the onsite

,

'
,

'

, ,"
~ 'J * /d plans. Evaluation criterion II.P.7 of NUREG-0654 calls for the titles of

..T the offsite implementing procedures, not the procedures themselves, to,e -

O. W}M
' ' ,

'

be listed in an appendix to each offsite plan. As we've noted before,
('7W l NUREG-0654 says that the average plan "should consist of perhaps@] . M i; Q @ @

; /.

hundreds of pages, not thousands." NUREG-0654, Appendix 1, at 1-29.
3jp'C Second, a finding that there is reasonable assurance that the plans can
y.. y .h. ,.'M::3 "!1, be implemented is, under the regulation the contention cites,10 C.F.R.

.

h4 J , ' dj i 50.47(a)(2), to be based largely on the plans, not the myriad details of -
jf 2 4 yal the implementing procedures: { 50.47(a)(2) says that the.NRC will

,%, I base its finding on FEMA findings, and that "a FEMA finding will pri-.C ' -

p ;.
. W [$ 4.d

'
marily be based on a review of the plans." Implementability is a charac-

(> Mw' M teristic of good plans, for even the best implementing procedures cannot
,

dN}'JNi. rescue an ill-conceived plan. Thus it is to the adequacy of planning that

)[MN%#@KM@M
fwOMd all of the Commission's planning standards and evaluation criteria are

hNh directed, and it is the adequacy of planning that we're after in this
f MF proceeding. The mechanical details implementing procedures largely

k(bh;h k }ji consist of are almost never suitable for litigation. Contention 213-a
M.7/. i points to no plan provision drafted in such a way that we would have to; ,,

jM.i M h j))d.,
**
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N .
l'ook at the implementing procedures under it to determine whether

'N - :. . -
there was reasonable assurance it could be implemented.'

' Last, however, 213-a is admissible in one respect: stated so that it
.

does not, in effect, attack the regulations, 213-a says that the plans..

. " '< . *

% ,. . Y L ', should incorporate the implementing procedures to whatever extent
1j called for by regulations or guidance. There are bases for admitting''

s,,

_ .

213-a phrased this way: as we noted above, evaluation criterion II.P 7,Eg;
__. ) calls for each plan to have an appendix which lists implementing proce-

. , ' ; ;, dures by title. None of the offsite plans for Harris have such an
;'.,

, ~y

p'' -|. appendix. Annex H, the Plan Cross-Reference, cites certain page num-J'
(; .

s
- ,. 71- bers in each plan as containing material tailored to criterion P.7, but all

.

r6 1 the citations are to sections entitled " Concept" or " Concept of Opera-*
.,

' Qy tions."'-

. Judging from the Foreword to the ERPs (at vii), we imagine that the
.

' Applicants' argument against admitting 213-a as we've just construed it. .

] would be that criterion P.7, being guidance, does not set out a
,

{. I v
' "j requirement, and that the goal of P.7 is met by the present form of the

'

'M -

b ', ERPs, namely, five parts consisting of - in the words of the Foreword
. , .

- detailed " State procedures" and " county procedures," " additional# '<

+' MA - - detail" in'several annexes, and "the existence of emergency procedures,,'- $J' at the State and local levels." Foreword to the ERPs at vii. Thus "sepa-
rate implementing procedures are not deemed necessary" (id.), and, the

,

,

*-y <

'' b argument might conclude, aforriori, that an appendix listing unnecessary<

.. ,

I^/' procedures by title is not necessary.;j

/_'';- However, it does not appear that the ERPs are - or, given their,

'

% ,1V.sp/g length, could be - detailed enough to be implementing procedures,
.

though they are, of ' course, in a more generic sense, " procedures."Mf E? y; ~ Moreover, though Annexes C-G are quite detailed, they deal only with
'

WP, 9M. t ; yQ"' I notification. Last, if the emergency procedures the Foreword says already
g y[;. .

-

exist at the State and local levels have, in fact,' the character of imple-[fh $M :

menting procedures, then criterion P.7 calls for a list of them in appen-W; i ym ,

. . 9. - dices to the plans. Presumably the goal of P,7 is to assure not only that'" - * ,

: Si
^ the implementing procedures are prepared in advance of plant operation

8 ', ,' L; above 5% of rated power, but also to assure coordination between the
.

!- @ M .4,.5 d , plans and the implementing procedures. Thus P.7 also calls for the ap-YQM Mp;f$ . S ' pendices to list for each procedure the plan section it implements.

Qa In sum,213-a is admitted in the following form: either each offsite
M M $ g"y? /Ur%~ s .M ERP should contain an appendix which conforms to evaluation criterion

4 gWg II.P.7 of NUREG-0654, or it should be demonstrated that such an ap-

/ SN Pendix is, unnecessary because its functions are performed in some other
~.qp[f a'?! .way by the present form of the plans.M %g y.*
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PLAN MAINTENANCE; IDENTIFICATION OF LOCATIONS
OF CERTAIN PERSONS AND INSTITUTIONS:

Eddleman Contentions 99 and 209-

, j Contention 99, originally filed May 14, 1982, and now resubmitted
"

. unchanged, is confusingly drafted. Given its opening lines and the regu.
'

',i lations it cites, one could reasonably conclude, as did the Applicants and
- '

,

-
. fi the Staff, that 99 means to allege that the plans, both onsite and offsite,

, , ,- .; do not contain provisions for keeping the plans up to date, especially for
-

<

M
,

' j schools, disabled persons, emergency personnel, and the like. But one

'

4 keeping up to date information such as the locations of day-care centers,
-

'g
,

,

.

_(y* t-] could also reasonably conclude that 99 means to say primarily that the
'

,d ' '

listed categories of information should be in the plans, and secondarilyt

- { that the information be up to date. This latter reading of 99 is suggested
"

,

. .{ by Contention 209, which alleges that, "with a handful of exceptions,"
none of which 209 states, the information asked for in 99 still isn't in. ,

::cQ l. the plans.

.." :-
. ~j We reject both contentions. In relation to the onsite plan they are

j filed too late, and in relation to the offsite plans they are withoutc.
, , ,

'

.f11 bases: they do not address tl.a plan provisions on updating, f VII.F of. , _
'

- >- ', . the State ERP and f VII.D of the county ERPs; and the regulations 99'

, ,

'f7 cites,10 C.F.R. J 50.54(t) and f IV.G of Appendix E to 10 C.F.R. Part
'

,-

.J 50, apply only to the onsite plan. We note that the plan provisions on
'

. -

ng updating appear to conform to the applicable planning standard,10,

,
j C.F.R. J 50.47(b)(16). Moreover, though 209 says that some of the in-

'~

-
.,

7 ,10 ^ ' , ' . formation requested in 99 is still not in the plans, it does not say what in-
'

* ",
_

A ' ' d formation is not. It is therefore lacking in specificity.
.a 27. . ;}-

-%.
W'i d

.
.,

SITE-SPECIFIC PLANNING:
'].g '| . f:. < y Eddleman Contention 242,

Y '"
This contention alleges that occasional references in some of thei

ERPs to North Carolina nuclear power plants other than Harris, and4.

North Carolina counties other than those which overlap the Harris#

3 . '. - plume EPZ, indicate that the site-specific planning required by various, ,

,17 j; NRC regulations has been compromised - that "the SHNPP plan is a'

6., f ,

"

; copy of the McGuire plan," and that officials around SHNPP "have not *

[@$E)f[.,
?' Q seen the plan yet or they surely would have caught these errors." The, ,

%O~ contention cites two such references, one in f IV.D.1 of the Chathamw1

. [' '! plan, at 26, and the other in f VI.D.1 of the same plan, at 42.
j@ f"'

' '
. , We reject this contention. A serious contention alleging failure to
"+. tailor plans to the particularities of the Harris site would have to show,.

. .

. g

+
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for example, that the ERPs for Harris did not adequately take into ac-
' count particularities of the Harris site, such as the organization of

..

.

coun*y governments around the plant, or the capacity of the road system* -

.
- around the plant. We might be concerned if one of the county plans

simply copied a list of shelters or county agencies from the McGuireG 1'

27' ( - plan. But, as it is, all the contention suggests is that, in an attempt either"

'''x . j to keep the plans for different North Carolina plants as parallel as'

i
f' possible, or simply to save time and effort, certain names have been

,

i - '

m'W.,;. repeated by mistake. Indeed, it would be surprising if the drafts-people'

of a new plan did not at least consult previously approved plans for other"

? ,' -
,

5 plants in the area.' ?.c - .-
,.

j..,4), f. ,
- .{h- 9 '" ' ' .l ONSITE EMERGENCY PLANNING:

| . Eddleman Contentions 151,157,103, and 137
'

.

.. ' s
'- t>

q-
.

s> r

[.[ , These four contentions cover various aspects of the Applicants' onsite'

ERP. Contentions 151 and 157 were submitted on May 2,1983, in re-_ ^. ..

sponse to the filing of the onsite plan on March 29,1983. On November7 7' ,, ' -
1,1983, we deferred ruling on these two contentions until the partiesa, y
had had the opportunity to comment on certain documents we asked the

.

,

'

.

,
. ,

Applicants to file in connection with the deferred contentions. See our'< %,-

-'- Q. ' 4 :' Memorandum and Order, November 1,1983 (unpublished), slip op. at

i5 .Cc I 4,6; and Tr. 778. The Applicants filed the documents in February 1984;

- [ .: 1-i . -
and on April 3,1984, Mr. Eddleman filed amendments to the deferred

,

'

[M ,| . '| . contentions. We now rule on them.
, (;c , ,

l In its original form,151 alleged that the onsite plan did not conform'

to 10 C.F.R. Part 50, Appendix E, i IV.E.4, which requires the onsite4 'e "
.y

plans to make and describe " arrangements for the services of physiciansj.6 , ' ~3;:
J f; g M y - and other medical personnel qualified to handle radiation emergencies

. _.,g fi 3 ;W, a onsite." On February 1,1984, the Applicants served on the Board and
.

the parties a letter of agreement between Carolina Power and Light and'
' '

,[ :-7 . ,
three physicians for services in a radiation emergency. Thus, the onsite

.

,; .

, eg . ..,f .i plan now conforms to the regulation Contention 151 cites.

. ;F ' 'Y d Nonetheless, Mr. Eddleman submitted an " amended" 151. It is, how-
j ever, simply a new contention. It alleges that "it is not clear" either that~ . ' .? j the three physicians will be adequately trained, or' that they are bound{N j. '. J

.y%/fg "to stay in the area near Harris" and, more generally, " bound by theirQ,

J@7
,M. d%y . agreements in the future." We reject amended 151. It offers no reason

-.

N@f ~ W W ;i g h
to think that the physicians' training might be inadequate, or that the.:

t. y%M3D agreement with them is not binding. We note that the agreement com-

%m , ; f.:-i! ~ f;. mits Carolina Power and Light to bear the costs of training the physi-

? 1 cians. Last we cannot imagine that such a letter of agreement could bind'~-'
.
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3:. the three signers to remain in the area of the Harris site for the life of- >

the plant. In time, the duties of one or more of them will probably have"
to be assigned to others. These reassignments are provided for in-

.- - {{ 5.1.1 and 5.1.2 of the 9nsite plan, which name the ofTicers responsible
' N| N for negotiating and mainta.'ning letters of agreement.7,.

i ,(f
,

NUREG-0737, Supplement 1, f 8.2.1.k, which requires that the design-
Contention 157 alleges that the onsite plan does not comply with-

Y'.' i
'

j ff 7.c . n
W^M ~

of the Technical Support Center (TSC) take "into account good human-

factors engineering principles." The principal basis of the contention~
,

.g Q ~'. originally was simply that the onsite plan gave no analyses of any human
'

~'
factors engineering in the TSC.wf --

Le'''' 1 On February 17,1984, the Applicants filed with the Board and the par-
B pf- Mc . , M - ties an eight-page document entitled " Summary of Design Standards
M M . ' O and Criteria for the TSC Encompassing Human Factors Engineering,".

G1 . ; i to which is attached a " furnishings plan" precise to the level of waste
.] _ bins and coatracks. Despite the discussions in this document of such:-- <

,

- - : i. - }j human factors topics as layout, noise control, instrument displays, and
*| ' ' i 7 ,li protective systems, Mr. Eddleman chooses to ignore the document in.-

;6 . '.'.C |j]
* ' 9 his " amendments" to 157. In them he does little more than assert that a

TSC must be able to function in a real emergency. A contention which
*

x- yN 9.j pays no attention to the principal document on its subject, a document

( ' ' ' Tff d Contentions 103 and 137 were first submitted in 1982 on May 14 and

' - n drawn up for the sake of this proceeding, must be rejected.
'-

.L' il - June 6, respectively. We deferred ruling on them because the onsite
- '~

2 |, K. plan had not yet been filed. See our Memorandum and Order, Septem-
- '

ber 22,1982, LBP-82-119A,16 NRC 2069, at 2105, 2109. Now, al--.- ;y -i

p*
~ [' M a though we had ordered that new contentions on the onsite plan had to

"
,

( YJ j be filed, or old ones resubmitted or amended, within 30 days of receipt
( td. of the plan (see 14. at 2073),103 and 137 have been resubmitted, un-G'. >

,

M ,G,'.}4
,;. n ge .W changed, a year after the onsite plan became available. Mr. Eddleman
9' '

- does not explain why contentions as tardy as these should be admitted.
'i' _'.[q The lateness of 137 is accentuated by its allegation that the " Applicants'

'"

~[6
- - 9.V . . ' . .

site emergency plan is inadequate because it does not exist." We reject
137.

. T n'S Contention 103 alleges that the onsite counting laboratory is not
"

s
~

, , f. . [i shielded from radiation well enough to assure that analyses of primary

m O,'[p,f[j - coolant can be donc quickly enough for a timely declaration of a level of. L, cc
i TL,'s

.g;' y L. % , % ,:| H
- Jr.%.mg,

', -
7 The Applicants claim that the letter or agreement is signed by the physicians in their capacity as'I ' ' ,' 8, ,, .? -d j ofHcers of the corporation named in the letterhead, and that therefore the agreement would survive" g c Kk

;L * b J- even if one or the signers left the area permanently. Applicants' Answer at 98. However. the only
-

v J,j G'; ,1 support for the Applicants' claim is the letterhead.
*

,, YQ; ' - |f.. f
'- . - s

zg,
*%.~.

<f.y%
' N-j:] j 412'

e

;5 < j ,*),

*Q_ . .. <~
4V

[' - m.. . , ,

, - -
.

, -; p . L', ~
,

- -

f, - .s -
~

,,
a ~s. ,a

_'E , ? ~ 4 w A '. N
,

'

~~
1e,,

* * *-_/
s~'~ ~-

,
,,

, . , . . . , *

e. *'s ,

, " 4" r % '

5'g * '

, --



V

.

.

1

- emergency. Not only is this contention a year late, it proffers no factual
e.

+ ,
.j. basis for its claim. We therefore reject it.8

g, 7- ,~.]!
.

0,x ~ 1 '.1 MAPS:

dj.M; ' . 47 'd Eddlennan Contentions 211, 250, 251, 252, 253, and 254
,,,ev .c t-

-

k
,

'
N . . . -

;, g. vMU, ' ^N Up to now, we have been considering contentions Mr. Eddleman filed
or resubmitted in April of 1984. Five of the six contentions we're about;,

J*g.p' - ,e

g to rule on, 250-254, were filed on May 10, shortly after the prehearing.B;C W,it q,. 3 conference, with our leave.' 4;;,f
Contention 211 was filed before the other five. It alleges that the off-'

y ' F ;;i'[ p3f;M site plans do not include the operations and ingestion pathway maps: W ;.
7 .g $3F% called for by evaluation criteria II.J.10.a and b of NUREG-0654. During

4
..

,q
M77 . |4 , the prehearing conference, the Applicants claimed that the operations

.

{ ~3 ,
', map was already in Annex H of the onsite plan and merely had to be-

37_ x ,y - moved to the ofTsite plan (Tr. 1000-01), and that since the map had

7 .yr . C, " been available since the onsite plan had been filed, any contention on

A ?!.4 the map was late filed. Tr. 904, 905, 1107. Nonetheless, without decid-j'g 'M M,Dd ing the timeliness issue, we gave leave to certain intervenors, including

@N W )' ' W. . , Mr. Eddleman, to file contentions on the map as soon as possible. Tr.
,

% 906, 1106-07. Below we briefly consider the timeliness issue but move,f "M~ '. on to consider all six contentions on the merits, rejecting all of them,j f J.
! ? .. 20C but two only conditionally.

The Applicants' argument that these contentions are inadmissibly late-''

' ? j,' ? .

filed is principally that the map or maps which will be included in the oft-'

.[,.J#,W ' 1 6], site ERPs are already in the onsite plan in a form in which State ans!
,.y

, _.

local government agencies have concurred and thus have been availableI<? f|C
J p :4fM, to the Intervenors since late March oflast year ' However, even the Ap-

b hh h il
y!J 7 v.! - plicants were at one point mistaken a out w et er t e maps were ava a-4

- 1- - ,f ble yet. Before the prehearing conference last May, the Applicants

E en ~ . ' argued in response to Contention 24 that the " Operations Map" was
GT , %. " ' under development and was expected to be completed by September.

h Applicants' Response at 90. It wasn't until the prehearing conference
m;j ; _

- 5,
-3G.y;. . - - .

.

;- ; z . ,

, , .r. g. h.
. , ..' ;|, A * , '

.
-

q,' *G* J/c ,' s The stafr argues that the contention "shows Mr. Eddleman's fundamental misunderstanding or the
n

'

NRC's emergency planning structure. Emergency action levels are determmed without taking a sampleM . J' Vf f J'- " ' of reactor core water . . ." staff's Response at 66. However. 6: would appear that emergency action
.s

M *h't .Q,_ CY levels can be determined by such a santple. though not necessanly. See the onsite plan. Figure 4.11,
-

,M[;.?'-

Np$ '/* %;ff6;1 Basic Module 2

M 5. W
],'i.7 'Mr. Eddleman in one place speaks as ir the Applicants made a mistake to put the maps in the onsite --#

plan. See his May 10. 1984, Response at 1. However, the very evatuation criteria on which Mr.
-|7 . < . , . ,

7' jf?, W Eddleman relies in these contenteons, namely IIJ.10.a and b or NUREG-0654, call ror these maps to be

. 'Y 'a. A - ;
. ], in the onsste plans as well as the ofrsite.1 #
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__

that the Applicants began to argue that the same map was already availa-
ble and could be found in Annex H of the onsite plan. Tr. 1000-01.,

-
- There is something to be said on both sides of the " lateness" ques-

'

- tion, which is a close one. In any event, we need not decide the lateness

! ' question, for all six of the " map" contentions are rejectable on the mer-..f *. u its,'and some are not vulnerable to attack on grounds of lateness. We. m

4 ,' c5 i- discuss first those we reject unconditionally.
'

.y ,7 0'',.J Contention 252 alleges that it is "just unfathomabie" why the parts of
-

.f j . plume EPZ sub-areas B and C which jut into sub-area A,' which includes' < ~ ' ~

the Harris site, are not included in sub-area A, and that they should be,u.
'

i
~

"to assure protection of any persons in those areas in an accident." The?
, ~ . ' contention is without bases. The contention suggests that people in sub-

- -

6:1
%_ ~

.~|' area A would receive greater protective actions than those in other sub--

, _ areas, and that sub-areas should be arranged as concentric rings or parts,..
~'

.. of such rings. However, there is no less planning for sub-areas B and C
! than for sub-area A. For each sub-area, the aim of planning is the

~ '
-

'
' j same: that adequate protective measures be taken in an emergency.

J', ; ,;j - Thus, although it is conceivable that sub-area A would be evacuated and
;" g ;> sub-areas B and C would not, there is no indication that if the greatest

W g^7 Y dose-savings for people in sub-areas B and C could be achieved by a
a " n a! given protective measure, that measure would not be taken, whether or,

M , '%, . '] ' ' ', not the same measure were taken in sub-area A.A
' ? ' ' ,2j Moreover, NRC guidance does not suggest that the sub-areas are to7

s
, 7. A , ; ' be concentric rings, or parts thereof, any more than that the EPZs t em-

"

,
''

f'cf- selves should be exactly 10 or 50 miles in radius. "The boundaries of
, ,

% 7-7. f.2.' ' N#]j demography, topography, land characteristics, access routes, and local

'

1 ~. ni the sub-areas shall be based upon the same factors as the EPZ, namely

( [1 -[ k (, jurisdictions." NUREG-0654, Appendix 4, at 4-4. As we noted at Tr.
C7,W gg]q 982, State and local planning officials are not obliged to supply a written

{g{' .@- ~

' A7j ted contention on the subject.
. y fgy justification of their bounda y m kia ng until they are faced with an admit-r-

f.y : Contention 254 is analogous to 252. It alleges that the areas within 10;1- -

.,
*'

miles of the Harris site but not in the plume EPZ have been excluded .*17- , -
-

- - . in s , from the plume EPZ without justification. The contention points to tworm
W'<. A ffw such areas but does not try to justify including them in the plume EPZ.

y';2 W j The contention is without bases. The regulation on the size of the;
. -

J. A li-,;bdEC b M,7.M
.-K plume EPZ says that it shall be "about" 10. miles in diameter, not "at

'j.3 least." Again, the burden rests initially on an intervenor to argue why a

gje.h j %.d.- given area should be in the plume EPZ. Only then are planning officials@d ; y required to justify the exclusion. Contention 254 does not meet this ini-
Q ' D ' ,j, |j tial burden. We note, however, that the Applicants have nonetheless of-
Ls m: 'f . ! fered justifications for the two exclusions the contention notes. See Ap-

yew 3'
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plicants' May 29, 1984, Response to Eddleman Map Contentions at 20'

-

n.8. Besides noting the political and geegraphical boundaries which* ;

,t - > . delineate the plume EPZ in the two areas the contention points to, the'

, ,
'

'

J1 Applicants claim that the excluded areas a:e " essentially unpopulated."'~N'' -

, e# :- : 3 jg.' .

,

_;. e ' /j Contention 253 alleges that the plans are deficient in routing some of'- " ,;,
' : g j. ,y ; . J' the evacuees in sub-areas E, F, aad G toward Raleigh, because the pre-

y
;'[ t .

vailing winds at Harris are in that direction. The contention also alleges'

bC _ .] that evacuees should not be routed along the stretch of NC-55 which is
.- ,

-

, P - i outside sub-area G but roughly parallel to G's eastern boundary, for
' ,_] evacuees on this route would be exposed for 3.1 miles to plumes in pre-

y[! j vailing winds.
, ' "

' ,j We reject this contention as being without basis, but not on grounds
,

, '' ' ~ I of the Applicants' argument, which, we think, is unsound. The Appli-
' ; ~ cants have argued before, and now argue again, that people will not be

directed to evacuate at the same time radioactivity is being released. Ap--

_ ' ' plicants' May 29, 1984, Response to Eddleman Map Contentions at 18.
- ,

,

, . 'f ~ For support, the Applicants cite f IV.A.4 of the State ERP: evacuation
-

would be the chosen protective action only if evacuation could be "com-'

._
- pleted prior to significant release and arrival of radioactive material in- - -

the affected area." flowever, the word "significant" in this passage istc

important. The passage does not rule out evacuation during any release.' .' . m
-

The point of protective measures is dose savings, and under some possi-
ble scenarios greater doses would be saved by evacuating for 1 or 2:

.

' ' : ~^ hours than by sheltering for several.'''
..

.

We do agree with the opinion expressed in a case cited by the Appli-
.

. .c . , ,
cants: "With significant shifts in wind direction always a possibility

..ff;:g "
:,,' S,7 y during the course of any evacuation, it would seem impractical and

1 possibly imprudent to preselect evacuation routes based on potential' < y
,f;: wind direction." Metropolitan Edison Co. (Three Mile Island Nuclear Sta-"'

ff . 1>

'b ~ "' .] tion, Unit 1), LBP-8159,14 NRC 1211,1588 (1981).'

#fi ,,, || | However, our principal reason for rejecting 253 is that it fails to ad-/, . .. E .
f. C - - 3 dress the evacuation routes in their full context. They are not simply

I routes out of the plume EPZ, they are routes to public shelters. Many
' v1.j evacuees from sub-areas E, F, and G are routed to Raleigh because it-"D' . -

,

. *'

|M - ce h contains the public shelter most accessible to them. Moreover, other
sub-areas are assigned to shelters more accessible to them than Raleigh#,2' '

,, ,

T| '' is. Thus, if no one from E, F, and G evacuates to Raleigh, probably no
'Q f;% , %[d._,,y~ Y '.i' f/ ; one will. Thus, to assert that no evacuees from sub-areas E, F, and G
.~ f k Q'|[= '| & * '

f~i< ***g-r y ' Q ,
, W -'* ;s~ ~ C, .

10 Hence the importance of advance calculation of sheltering factors, the subject of admitted Contenten
', ' << . i; 57 C.10.
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-
-

t

'

. should be routed toward Raleigh is virtually to assert that no public shel-
ter should be located in Raleigh, even though it is a major city, well out-
side the plume EPZ, and accessible from E, F, and G by highways which

-
1,'

^
become four-lane not far from the boundary of the plume EPZ. Only if. ,

i Mr. Eddleman had shown that such an argument was admissible could' '
Contention 253, which implies it, have a basis.. - = ~:

'

s,- ,] Similarly, the contention's complaint about tralTic on NC-55 views
'

-

b.- ' ,3 ' that traffic out of context also. It is easy to find many more examples ofN + ~l the same sort of routing. To take the most striking example, tralTic on
'

-

'

:b NC-751 in the eastern part of sub area N is routed from the boundary of-a-
'

- D.' ~ ~ - -! the plume EPZ back in toward the plant, for what appears to be 2.4
.

~c 2 miles. The apparent explanation is that in order to reach their shelters in-

- - - ~! Siler City and Raleigh, evacuees on NC-751 must head south to US-64.'

'i Similarly for evacuees on the stretch of NC 55 which parallels the east-
*

' ' 1 ern boundary of sub-area G: once the evacuees who head southeast7
j . out of G reach NC-55, they must turn rmrth to reach US-401, the fastest

,

.A route to their shelter in Raleigh. Beside ,'the stretch of NC-55 the con-
,

k j' tention is concerned about is outside the plume EPZ.
'

"

The remaining map Contentions, 211, 250, and 251, at first appear to
.

'

., ,
'

be about the map itself rather than the planning the map embodies. Con-h% 'm *

%s[i .[ ;, tention 250 alleges that the map doesn't comply with evaluation criterion

;M [s . ' ,6%,Q.,-]j ' cation centers and shelter areas, and is " virtually it;egible." The conten-

. - II.J.10.a of NUREG-0554 because it does not show the location of relo-
;o.

% 4, J J> > - tion might have added that the map does not show the location of prese-
+ J ,A lected sampling and monitoring points either, though these too are
y jn i il called for by the same criterion. Contention 251 argues analogously,

3y#' v.;$$7;7 m: j( j i;d - about evaluation criterion II.J.10.b of NUREG-0654, that the map. .a

doesn't show population by evacuation areas, though the criterion calls
y,Afj3.Y ; M ';j for such a showing. The contention might also have said that the map
% ,.. .|c c A ' JJ does not show population by 22%* sectors, though this too is called for

.

~

" $ F f,t ! a by II.J.10.b. Contention' 211 contains virtually the same allegations, but
'

( , , j N+g since it was filed before the prehearing conference, it bases the allega-
"

. f. C ./ Q tions not on the map but on the absence of any map in the plans. Con-
~

-

19, ' % ; f " ! . tention 211 is thus superseded by Contentions 250 and 251, and there-
g ,7 .f.P f, , . i fore requires no further consideration. ~

+ ~ , . -
, Though 250 and 251 are phrased as contentions about the map, they

'
.

q$ma X are actually about the offsite ERPs, as becomes clear when they are

M 4%p 1,.% .p,y @n[ " ]qm . stated thus: If this map is the only one which will be in the map annex
? of the offsite ERPs, Annex I, taen the plans will not conform to criteria

- i- N g y f , ';; II.J.10.a-b. Thus,250 and 251, being about the offsite ERPs, are not vul-,

,,, )i' W' ~
nerable to attack on lateness grounds. Even the allegation ofillegibility,

'-

which, more than any'other of die allegations in 250 and 251, appears to.

' ' '
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,| be about the map, is about the plans, for only at the prehearing confer-'

i ence did it become known that the operations map in_ Annex 1 of the off-

-j' site plan was to be a copy of the arguably hard-to-read map in Annex H~

|
of the onsite plan. As we show below, the Applicants' response to these:
contentions is not altogether clear and in its present form invites unnec-J.] _essary litigation. We try to avoid this litigation by asking the Applicants4

2;; for another Illing.

T3 Until the prehearing conference last May, it appeared that the Appli-
M . cants were committed to putting into Annex 1 of the offsite plans maps

which included all the information called for in the criteria which Con-
*

tentions 250 and 251 cite - {{ II.J.10.a and b of NUREG-0654. Annex
J I contains a page which says that operations and ingestion pathway maps

will be available later, the implication being that they will appear in+

Annex I. The Applicants' April 28,1984, Answer to Contention 211 ap-
peared to affirm that such maps'would be in the plans, for, among other
things, the Answer said that "a commitment has been made that the pro-
visions of NUREG-%54 [ referring to {{ II.J.10.a and bl will be met,"
and the Answer quoted those provisions. See Applicants' Answer at
89-90. Ilad the Applicants at that point simply said that all that remained
to do was to make legible copies of certain maps in the onsite plan and
place the copies in the offsite plan, there would have been no, or little,
occasion for 250 and 251, for as the Applicants pointed out then (and .
again in their response to 250 and 251), all the information called for by

_

j{ ll.J.10.a and b is in maps in the onsite plan. One could have wondered-

only whether they intended to include the ingestion pathway map prom-
ised by Annex I. They argued that il li.J.10.a and b did not, on their;
faces, call for such a map, but they did not say they would not follow,c
through on the promise in Annex 1 to include an ingestion pathway map.
' Now, however, the Applicants could be read to be arguing that the'

map in Annex H of the onsite plan, which contains only some of the in-
fermation called for by {{ II.J.10.a and b, is all that must, or will, appear_;

i in Annex 1: In their response to 251 and 252, they argue that all that
4

remains to be done is to put a copy of the Annex H map into_ Annex 1.'
_

They also argue that Contention 251, by not calling for population by*

4
22%* sectors, "apparently concedes" that such information is not expect-
ed to be in the offsite plans. We suppose also that the Applicants would
still argue that {{ ll.J.10.a and b do not call for any map of the ingestio'n2

-

% pathway to be in the offsite plans.
; y '. We do not understand why the Applicants have apparently backed

away from their earlier commitment to follow {{ li.J.10.a and b. We do'F

J not find persuasive their arguments that certain map information
.needn't be in the offsite plans. Contention 251 does not concede that

. y
,
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%

population by sector need not be in the offsite plans. Indeed,251 quotes
the criterion which says such information should be in the offsite plans.

~ '
Also, we do not agree that f II.J.10.a does not call for at least one inges--

tion pathway map. It calls for showing the locations of relocation centers
and shelter areas, and, as the Applicants th<.mselves point out, that in-

. [ _
,

'' '

.

formation cannot be placed on a map of the plume EPZ. Applicants' Re-,
* ' '

sponse to Eddleman Map Contentions at 12 n.5. The Applicants, iny .-

;[p ' , their response to 250 and 251, resist Mr. Eddleman's insistence that the-

~; information be not merely available but in the plans. However, his, ,

insistence is arguably in accord with the distinction in f II.J ofe,.'
,

*O 3 .
3 NUREG-0654 between maps which are to be in the plans (see

x - 1 is II.J.10 a and b), and those to which the plans need only refer (see
.V .^ j II.J.II).,

'

Litigation over what maps are and are not to be in the offsite plans -
a purely mechanical question - can and should be avoided: We reject
Contentions 250 and 251 on the condition that the Applicants reaffirm

-

in writing their April 28 commitment (at 89-90 in their Answer) to in-*

ciude in Annex I of the offsite plan all the map information called for by
. s {{ II.J.10.a and b, in legible form prior to fuel loading of the facility.

N
'

3 ,; '

<r
- ',

,

'CCNC'S REMAINING CONTENTIONS:e..,
_

-e
,

"3 ~

At the prehearing conference, we admitted parts of CCNC Conten-.

J^ J tions 2,5 and 8. CCNC's remaining nine contentions are rejected for;

the reasons assigned below.
..

d j

'
'

i C; - '4 Contention 1-

., - .

'
The contention is drafted in a rather confusing manner, but its thrust-

'3'
appears to be that, under the ERPs, evacuation decisions will be too

'

long delayed. The contention misconceives the plans and their relation-
ship to the Applicants' Emergency Classification System. Under that sys--^g
tem, an evacuation recommendation need not await a full-scale emer-4

^
-

- gency. Furthermore, evacuation decisions are to be made by the local
F\ officials, based on EPA protective action guidelines..,

'
-

. .

7' '

i Contention 3,

- ' ' " b d- Appendix G to the ERPs reflects considerable planning for an'

, emergency at Jordan Lake. Little, if any, more advance planning could

,, ' - be done. It may well take more time to evacuate Jordan Lake on a
,

1,
~ ,

"
2 1 418v ,7,,

.
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.

summer weekend than other parts of the EPZ. NRC regulations impose
no time limit on evacuation.' Local officials would have discretion, in
such circumstances, to order the lake evacuated first.

-
,

. Contention 4
' ' The ERPs in fact contain a.much greater communications capability'

. :! than is alleged in this contention, as described in the Applicants'' '

.i. response.'
..,

; t

" '

C,ontention 6q..

' '

j CCNC may participate as a Joint Intervenor under EPJ 3.
:..~ q

e

e Contention 7

Y: f The contention ignores the primary means of notification, sirens, as
- J described i't the plan sections cited in the Applicants' Response.

1
'

Contention 9
- yw

- c ;:' { This contention challenges the adequacy of medical services. It is
barred by the Commission's decision in San Onofre, supra.

.
-

'

.,

' Contention 10

This contention, like Contention 7 above, ignores the siren notifica-,~ '
'

N + i" '
'

'|' tion system.
i,.

- 7t., <;c ' -
.

"EO ' Contention 11

y';g," s - .
-.4,u .

,3 This very broadly drafted contention lacks the requisite specificity andY, Q
'

|, does not give adequate notice to the opposing parties.. [.?{; .

..I1 -
*

:
'

j; Contention 12
w.

.

.!4 & .i ."
- <

'95- ' ' ~ l This contention contains two basic allegations - that the EPZ is not'

-

sufficiently " rationalized" and that there should be evacuation planning.fD7 , u,..'

, g j; & 3| for areas outside of the EPZ. Both impermissibly attack the EPZ rule,10'

4# M, - C.F.R. l 50.47(c)(2). Local officials must actually consider the factors
listed in the rule in drawing the EPZ boundary. However, nothing re-yN" quires them to " rationalize" their work in writing. Evacuation planning

'

, 'f~>< .

is not required outside the 10-mile EPZ.-

'

>;
2
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.

EMERGENCY PLANNING JOINT (EPJ) CONTENTIONS

, - At the prehearing conference, we admitted EPJ Contentions 1 (snow
and ice) and 2 (evacuating people without cars). We also indicated that- - ,- ,

. ?,
~

areas. These additional EPJ contentions are set forth below, coupled
we would draft and admit several additional EPJ contentions in certain-

,

.z.
:d_ 72 - with a listing of the Intervenors who will be deemed co-sponsors of the.' < [ , e

.
a

'
'

-~Q':"* contention and a tentative designation of a lead intervenor, at least for. . , , , .
,

, s, discovery purposes." If the parties wish to designate another intervenor
,

y.
- " ",

as the lead, they should notify the Board and parties to that effect by'

,

S 'j August 10,1984. The contentions leading to an individual Intervenor's
.', N , ,a [: designation under the EPJ contention are now superseded.

,

#
I

-
.

- ,. . ~;-

.pq ., . ..
.

w. x. .-.

K j'3, EPJ 3, ,

o. e ., o r

f'f.f
' _j The number of volunteer workers - such as members of volunteer

,

il police, rescue, and fire departments - who would respond to an alert ise.o y
" ''J- ' - I extremely questionable; plans should be based on a response rate of no

',

'

, k . '' greater than 50% in organizations in which no attention has been given
*

; 3. % iG to composition which would avoid conflict between organizational and
,

: Ss - family responsibilities.
~ W' Similarly, present planning assumes that teachers will leave their carss

.

and families in the area and supervise students on the bus and in the"
-

fU' shelters. This is an unreasonable and unrealistic demand on teachers.
- - -

, _. 4

f ~ ff , - d Co-sponsors: Dr. Wilson - 7f, 8g,12(S)
t f.; N' ' / CHANGE - 13
<~ .% ,: CCNC - 6+

- .,.. .: n,. . 3.J :
"

M Lead Intervenor: CCNC (Conservation Council of North Carolina)M.44
'

4 ,

.w,~, . . ; ;;+

- / -

'_1 ?/3.. Jct - . ',; EPJ 4 - Evacuation of Schools3
.. .

. b[,,' ,f' Section E.4.d of State Procedures (at 47) is deficient because -
. J f f r dg ~q ' ' i (a) Fifty percent of school bus drivers are high schooljuniors and
fly;I Y .j I seniers (as young as 16% years). They should not be expected
# ,,, J M L ~ f f 'f to perform as emergency personnel without explicit and specific
jf.%Mf-[Qd authorization from their parents. Even with such authorization

EMh$ hwu.:,sh)'e||
t ey s uld not be treted to perform in emergency situations,

[I".$;(d ; "~ ,,j commitments in the safety hearing. we do not mean to preclude some lead role for him at the hearing
.f'E Li 'Iid il We have not designated Mr. Eddleman as a lead intervenor during discovery because of his

.P .' Ill
> -- p,y ;' ,,j stase.

s ( ( . -QY . ,;-... ..r" .s, . .
,
, ..
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(b) Adult bus drivers have minimal education and are paid very
low wages. They cannot be trusted to put their jobs above';
family obligations or to perform adequately in emergency
situations." '

-

(c) In normal operation, each bus makes two runs each day. Thus,'
s -.

two round trips to the shelter sites would be required. (This'

,

" '''''4 factor was not considered in traffic control plans or evacuation
3 time estimates). Students who do not normally ride buses will

.

1~ ''.6i

.'_.
/j be an extra burden, requiring even more round trips.- *
~ ' (d) Most parents would demand to pick up their children at

1[1 .' ,l school. The chaos at every school in the area would require all
.

.
~ local law enforcement ofYicers and several county ofYicers to' ' .ij , , >

contain. This factor is not ment oned in the plan., ^' '

G, L :,,
,

E, a , " Co-sponsors: Dr. Wilson - 8 .

Mr. Eddleman - 219 (last paragraph),222 (last' ; < ;,
yl two sentences),230

-

9 .-

']
CHANGE - 26, 29."^

- fg .-
.

JuN ; Lead Intervenor: CHANGE (Chapel Hill Anti Nuclear Group'

Effort)edQ ,*-
,

. ,y.
3,

ri
EPJ-5 - Transportation for the Nonambulatory

,

'e . ,

5 <:va
Section E.4.b of State Procedures (at 47) is deficient because there is.T~ u.,'

#'E?|1 -
' " no listing or mechanism of identifying homebound nonambulatory peo-

ple. Most ambulances and rescue squad vehicles are not adequatelyp" : ~ ~_,' equipped to meet State s'andards for transporting hospita!. zed patients.
*

i.e .
a

,~l' 3'> A sufficient number of vehicles equipped adequately to transport the
.

Cp _ - - nonambulatory from hospitals and homes will not be available.

;g|f ' , , ,
-

- '% 'S Co-sponsors: Dr. Wilson - 7
Mr. Eddleman - 262, 263(A)+f ,' ',

.. . .
N j[ Lead Intervenor: Dr. Wilsone * ' -

m ,

%: - ' 9; '
.- *

_ .s 7 * i' For ease of reference, we include below the texts of the joint conten -1

, ~ (as , :n:tC 6:5
tions admitted during the prehearing conference.g g'A
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.

' '

EPJ-1 - Evacuation in Snow and Ice
'I Insufficient consideration has been given in the offsite emergency
't plans to the effects of severe snow and ice conditions on evacuation

" ~
.

i times and/or capabilities,to clear evacuation routes.,

J

' , * .~
',- .j Section IV.E.8 of the State plan (at 50) is deficient because the State. .

~ . _ w& g- does not have enough snowplows in this area to effectively clear the
,' . '(j J 's d roads of snow or ice in a reasonable amount of time..

s

- G
. ,' . c7 Co-sponsors: CHANGE - 3,32(1).

y1 ~4 Dr. Wilson - 14,12(7),y' -
a

- _ 1,

4

CCNC - 5-

,

- - .

-. ' M _' '. j Lead Intervenor: CCNC
. o cl

. . - -. j

,
EPJ-2 - Transportation for People Without Cars'

' Section IV.E.4.e of the State plan (at 47) is deficient because it'

- provides no estimate of the number of people without transportation,
" * ' (Applicants' estimate of 240 families in evacuation time study (at 3 2),

.- seems far too low). no saggestion as to how people withoutf ." W., ,

,i transportation would get to pickup points, and no criteria for,,. J. , i, - determining when and where they would be " established as required."
'

;, - . 3; _
- ' . , ' Co-sponsors: Dr. Wilson - 9

c

c.

.[C I CHANGE - 28

|,39'[ f - Lead Intervenor: CHANGE
. ws m;

,, ,. h .$ , .L - a ;
' *

? * ' W. j ' " ,e Q '.
, ~ RADIATION MONITORING CONTENTIONS

qw :, 'v: -
'' 8 S N Applicants' Response to CHANGE 7 states that the contention " mis-

'

.

^ '
reads the availability of State teams, ascribes a role to those teams which

' , .
' |

is not theirs alone, ignores the means available to relocate the teams,
: mistakenly assumes that field monitoring teams should not be required.-

- | to relocate and ignores CP&L's considerable assessment capability early'

,

i'

'
'] in an accident." The Board agrees that there is no asserted basis for this'

,

contention and admission is denied.'
. ~

. { ''. . CHANGE 11 is redundant to CHANGE 7 and this contention has the-

g, ., j .. [,' same deficiencies. Admission is denied since no basis in terms of roles

? S 6 . f * y * 5 .~ . serted.
of the RPS monitoring teams in the overall emergency response is as-

- pi 7' ' ' -

z,, i q ~ , mq.

.,

'^,.
,

p, _ ". "
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1

.

.

The lack of focus and clear bases for both parts of Wilson Contention
2 were brought out at the prehearing conference (May 1,1984), at Tr.'

.

876-84. Admission is denied because of those deficiencies..;
. . .

*4 %,

~O '9 WILSON CONTENTIONS 6 AND 12'

>.. m<
.,:: y 'u y

-

',j These are the only individual contentions on emergency planning that

,|,-
^

' j are still pending. Contention 6 alleges that i IV.E.4.a of the State ERP- -

e ,i'X- (at 47) is deficient because it calls for the use of commercial buses, and
.

<. j. .yet there are no commercial buses in the plume EPZ and no&<', -

arrangements to use commercial buses from outside the EPZ. As camed. ', , .
,

out at the prehearing conference, the word " commercial" has been?1 . |*
' '

3., J'' removed from the cited section. Tr. 987. Thus, there is no need to'' '

consider this contention. Cf. our rejection of CHANGE 28. Id. Tr.'
' ;-

. f. o
.

' , < -j 835-39.''

Contention 12, which has many subparts, focuses on the evacuationP3 *

time estimates. For the reasons given at Tr. 990 93, we are not treating
,

,T L', contentions on the estimates as late filed. As to the subparts of this~ ^ "
.

< - ...,# contention, (b)(7) and (b)(8) have already in effect been admitted as'

'
.

parts of one or another of the joint contentions. Subpart (b)(4) is either-

.

1 :"
. (- a cross reference to Wilson 8 (which is superseded by EPJ 4, or, by'

7 t,,
-

- , A e- -
speaking only of " school problems," too vague to be litigated.

We admit subparts (b)(2) and (b)(3). We ourselves do not see the' *'
.

- ,

grounds for assuming that families with more than one car would
,

, _

evacuate in only the best of their cars. We would also like to know how?,, ( ,

, ,

4. . - i.y ' it was estimated that only 240 families in Wake County exclusive of
4,

Raleigh are without cars.
A p*, jf 4 V We reject the remaining subparts of Contention 12. Briefly,12(a)
'

+.:

A i ~. .

gives us no basis for doubting the State's letter of review and concur-7:y.:/WY N " y .Ni rence, found at the end of the Evacuation Time Estimates. Contention.
,

.,

E ',' A., , J 12(b)(1) refers to the backup system of notification, but gives~us no'

reason to think that the 15 minute notification assumption is unrealistic* '' 1
.

I when made about the primary notification system, the siren systemr-
,

described in an annex of the plans. It's not clear what sort of validation, ' }~ .;

' 't ,' j of NETVAC Contention 12(b)(5) would call for other than full scale?? '- . .

#f ~{,y evacuation of the plume EPZ. Moreover, though (b)(5) says there is no
~ reason to accept the model's predictions, (b)(5)'does not address the

, @L.; J many reasons proffered by i 2 of the Estimates. Subpart (b)(6) does not.s- .-

address the plans. Sections V.5.b-e of the State ERP clearly subordinate
. (ifE '(< t 'I decontamination to the need to evacuate quickly. As to 12(b)(9), we

~C 1

s. g f. y ,

S k.T / d know of no requirement that the Estimates discuss alternatives to

:g- :.l, NETVAC, and .(b)(9) doesn't point to any defect in NETVAC. Last,
,

"
t

,
-c.4 , . .

es' a,gn,
'

- )
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*r-
,

12(b)(10) alleges that there is no justification given for the p!otted
points in Figures 7-1 to 7-3 of the Estimates, but we would assume that.

the points were determined by the NETVAC simulation.
.

-

L! DISCOVERY ON CONTENTIONS ADMITTED BY THIS
Y~ ; MEMORANDUM AND ORDER

L - ::
t,

z. , J ' I Discovery on the contentions we now admit is open. In the telephone
conference of July 2,1984, we established an earlier tentative schedule.

- i

", 'I for discovery and summary disposition motions, on the assumption that
'

' - 3 these rulings would issue about July 20. These rulings are issuing about
'

2 weeks late, and we are adjusting the schedule to compensate for that,
, . #. s-' s

j as follows:
'

, , : i:-o , ,

Discovery Opens August 2,1984'

- Last day for filing discovery requests October 8,1984
,

' . , ' .. Last day to respond to requests October 31, 1984

( Last day to file summary disposition motions December 21, 1984
'

, ,

_ 1

4(* We are adopting the foregoing schedule on a tentative basis. Any party
!

,

. ' " who wishes to request changes should file a proposed change and a brief
? statement of the reason for it by August 13, 1984. Ilear in mind that, as,

the Board stated in the telephone conference (Tr. 2200-01), there will,

c
, be no tolling of the times for discovery on emergency planning because-

- :c
,

of the safety h.arings.-

,

w
, . ,

_'' :- <?;
' > .,

i' PETITION FOR WAIVER OF NEED-FOR POWER RULE'
-

-

.#
' '

- 1 On June 30, 1983, Mr. Eddleman filed a " Petition Under 10 C.F.R..

l j 2.758 Re Alternatives and Need for Power Rule." Responses in oppo-
*,

.
,

sition were subsequently received from the Staff (August 26,1983) and<, .

Applicants (August 31, 1983). Certain additional documents were re-*
-

,, ,
*

,: ceived thereafter. The Board has concluded that Mr. Eddleman's petition
,

'O' must be denied. The formal order of denial, accompanied by a statement
'

af
E o,'

3,'[ .O]'g.:'@!G-
of our reasons, will be included in our Partial Initial Decision on envi-*

.+

9.' :, c ronmental issues. We are announcing our basic conclusion on the peti-.y ,

tion at this point in order to facilitate planning by the parties for the1,

'Nff .P coming months.
'

( ,# .

.- ;.s q.
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'

'

,-.,
;

. \, k$k

. 7- ,
.,

,.

.)on es . s * n s7

'f s; r

S
< 4

.+ - . ..:..

$ r

4

1 *



.

W

UPCOMING TELEPHONE CONFERENCE CALL

.
The Board is scheduling a telephone conference call for Friday morn-''

'
.

ing, August 10,1984, at 11:00 A.M. This may be the only notice you will'

: > ' .' ," receive of the call. (1) We expect to rule on the Applicants' motion for. ,.
* ~ ~ % ,y reconsideration with respect to Joint Contention IV; the obligation to

- . file testimony on that contention by August 9,1984, is suspended~

-

pending that ruling. (2) We will discuss the Applicants' motion of July, :,. - 4
-

1.x
' 27, 1984, concerning ex parte extension requests. The other parties

. .

' - -
w-

' need not respond in writing to that motion; they can be heard on the tel-
.

g', ~ ,L p ephone. (3) We will also discuss the status of Mr. Eddleman's diesel
3

- generator contentions and possible next steps in that regard, in the
, _

'

y,; . , '.,

.' . context of the scheduling information provided to the Board and parties
,

.; ' .

- ' _ . by Mr. O'Neill's letter of July 31, 1984. (4) We ask the parties to look' '

.

/ 1 .
U ~' ahead to August 20, 1984, for any other matters requiring telephone'

f,
discussion because the Board will be unavailable during the week of' -

_' 7. .c
,- August 13.'2,' .

:j FOR THE ATOMIC SAFETY AND-

LICENSING BOARD<

.

b

.

Glenn O. Bright (by JLK)
, , ,

ADMINISTR ATIVE JUDGE"':

A}o . .r'
,

- ,, , , .

p
- -

James 11. Carpenter: y7 ;' . ,; c
ADMINISTRATIVE JUDGE

9, .,. J :.; . . ('.
., j

,.;' .

*,.

:.
Y

. 2 J: y ,., James L. Kelley, Chairman.

''e-- '.
ADMINISTRATIVE JUDGE,

:
'M. '

g. - '

Bethesda, Maryland' ~ '

,

% ' ' , . . . .
August 3,1984-

; , y_ ( .3 ' ' . .
. , , .d % 'sj

NiPfMj|.'
~ ,

-:.t' n-
|a~ *g , ' '; ; ., y;f:

, '*
;; j '=* * ;' - - . , ,

._

'' - .N% 12 The Board expresws its apprenation to its Law Clerk. steven Crockett, for his able assistance in the
, , , -

preparation of this Memorandum and order.*
* - ;,

, , *' ;
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Cite as 20 NRC 426 (1984) LBP-84-30

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

i
-e- ATOMIC SAFETY AND LICENSING BOARD

' '

,

V I

'

Before Administrative Judges:?, . .
,

,,

.
'

Lawrence Brenner, Chairman-

'

Dr. George A. Ferguson
-

-
'

Dr. Peter A. Morris
|'
'

,

in the Matter of Docket No. 50 322-OL
.i

'

i LONG ISLAND LIGNTING. .,
'"'
.

'

. COMPANY
. (Shoreham Nuclear Power-

^t.c Station, Unit 1) August 13,1984-

.m . .u
,

s ' ~

' ' The Licensing Board denies a petition, pursuant to 10 C.F.R.,

~

j 2.758(b), for exception to the regulations eliminating the financialL' "' . ,_.

. t'.y . . '| ~ ; qualifications review of electric utilities in operating license proceedings.
/A - In the alternative, the Board denies admissica of an untimely financial

'

. . ,

' .i? 5 qualifications contention. The Board also denies certification of the issueI,- vc .

. ' 4,,. to the Commission.
>. - :::,._ ..

'! RULES OF PRACTICE: WAIVER OF F.EGULATION> - '

_

1-
.,

,

'- 1..

1 A petition for waiver or exception to the Commission's regulations,|., , ,yc :

' ' pursuant to 10 C.F.R. f 2.758(b), should only be granted in " unusualM_> ,.

'3 -M Di and compelling circumstances." Northern States Power Co. (Monticello.,

' T.C L. J y, ' Nuclear Generating Plant, Unit 1), CLI-72 81,5 AEC 25,26 (1972).'
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\
3,

,

FINANCIAL QUALIFICATIONS: WAIVER OF REGULATION
' In order to show that the rule precluding consideration of a utility's

financial qualifications in an operating license proceeding should be'

. ;

. . - waived in a particular proceeding, the party petitioninst for waiver must'

show that the electric utility cannot recover its costs through the' , '

.

,p. - ratemaking process. Proposals to disallow a portion of a utility's costs
are not a sufficient basis for the waiver of regulations because the out-1 -

;
'

3
come of such proposals is speculative.

. , . , _.r
. ?

,

.

.

. O FINANCIAL QUALIFICATIONS: WAIVER OF REGULATION~~ '

1

.
- - ! Absent evidence that a State rate commission is systematically denying

I a utility recovery of its costs, disallowance of construction related costs

.I is not an appropriate basis for waiving the financial qualifications regula-.-,c ' tions in an operating license proceeding.-

p3- _

FINANCIAL QUALIFICATIONS: WAIVER OF REGULATION"l ,
i

J

-
A party seeking waiver of the financial qualifications regulations must

~ "
'

9' make a prima facie showing that the utility has been denied recovery of
' , costs for safe plant operation.

y _. . . ,

''
-

o
.Ta- -

CONTENTIONS: LATE FILED
; t .'

Good cause for the late filing of a contention, which is based on a re-#' p: ~I cently issued document, does not exist when the information contained' '

.

in that document was publicly available at an earlier date.
; ,

. _ ~ Q"

. . [.,-. CONTENTIONS: LATE-FILED''

,,

With regards to the standards for the admission of a late filed conten-i .

tion, a party cannot assist in the development of a sound record unless
* *

-

the contention presents a significant, triable issue.
.

, , '
b I ,
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1

.

MEMORANDUM AND ORDER
DENYr SUFFOLK COUNTY AND THE STATE OF NEW
YORK TION FOR EXCEPTION FROM REGULATIONS

PRECL 3 FINANCIAL QUALIFICATIONS CONTENTION,

, AND Mua. N FOR CERTIFICATION TO THE COMMISSION
.

t ?
;j I. BACKGROUND.

-

.. .; . w .. s
*

; At the July 5,1984 prehearing conference, this Board established a,

~| schedule for hearings on the only issue still pending before us - the
C reliability of the emergency diesel engines.' Discovery has already been,,s_

completed in this proceeding. The hearing will commence September 5.;
^ - The other Shoreham Licensing Boards are even further along procedur-

ally. The Board chaired by Judge Miller began hearings on the issue of-

emergency power sufficient for low power testing on July 30. Those
hearings were completed on August 7 with the exception of possible,

" hearings on one sub-issue. The Board chaired by Judge Laurenson,,

which is hearing ofTsite emergency planning issues, is expected to com->

plete its hearings in August.,
~ '

On July 3, Intervenors Suffolk County and the State of New York 2*

, . .

's f ..,." . filed the following financial qualifications contention, pursuant to 10
C.F.R. I 2.714 of the Commission's regulations.- - 1, '.

*
,,

' *
,

% ., , (a) that Long Island Lighting Company ("LILCO") is not financially qualified to
,'q. engage in the activities authorized or to be authorized by the operating license'

(including a " low power" license) which LILCO is seeking for the Shoreham Nucle-
,

y
I' j ar Power Plant ("Shoreham"), in accordance with the Commission's regulations;g..

,j (b) that LILCO has failed to demonstrate that it possesses the financial quahfications"
,, i . ,,

"

;6
*

_

.j to carry out, in accordance with the Commission's regulations, the operation of the.

Shoreham plant; and (c) t iat LILCO has failed to demonstrate that it possesses or

47* - (s' ~{ has reasonable assurance of obtaining the funds necessary to cover estimated opera-

$.. 11 <
.

'" l , - 9 tion costs for Shoreham plus the costs of permanently shutting the facility down and
' ', ! maintaining it in a safe condition.

4- >g

.: .- Since Commission regulations preclude a financial qualifications review'

,

. ' . | of an electric utility in an operating license proceeding,8 Intervenors/' *

f ,

.

1 This schedule is also set forth in the Board's confirmaiory order of July 17,1984 funpubhshed), slip#+ -t. ,
''"

* *
op. at 6.*

L.
' -, .3 ; ,,,.j 2New York is partzipsting as a governmental party pursuant to 10 C.F R. l 2.715(c). For esse of refer.

.

_ .'s

4*. . .* N^3 ' }Y,. x- ence we will refer to the County and the state as "Intervanors" proposing the financial quahfications
,

4#e
'

' ' '
. ,.. contention.
^> 3 section 2.104(c)(4) of 10 C F R. states that "the issue of f.nancial qualifications shall not be consid.-

5 - ," ered by the presiding officer in an operating hcense hearing h* the apphcant is an electric utility " See
(Contmurd). ,

''
., . .,

.t.
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'

.

have petitioned that an exception be made to those regulations, pursuant
i to 10 C.F.R. f 2.758(b).

c- *: Section 2.758(b) permits exception to a regulation when application
- l y[ of the regulation to a particular proceeding would not serve the purpose

,

'' ~

'i for which the regulation was adopted. Intervenors assert that the applica-.J' -

tion of the financial qualifications regulations to this proceeding would
i. g C $2 ' /.c ' d serve "no purpose" and that "LILCO's impending financial collapse"
d 7|. M -

.

j

_ |1# 9 7 ( A [:| undermines the basic presumption behind these regulations: "the as-
sumption that a public utility has the financial strength to engage in theN

.A c m y
', -!. ~ activitics for which it seeks a license from the Commission."4 In support,' Q df <

O . N ^. ; , . 'Ji of this assertion Intervenors have filed the affidavit of. Michael
f' y , ' $f Dirmeier. Intervenors also request that this Board certify the issue to

L the Commission, pursuant to 10 C.F.R. {{ 2.718 and 2.730, if it should

M* - 4 " $.'~ M. d'eny the petition for exception.

.

ai Both LILCO and the NRC Staff oppose admission ofIntervenors' con-*

,N y ,, . l tention. Both assert that it is inexcusably late and that Intervenors have'

not shown that the balance of factors for admitting a late contention- ( - - '.*
g NM A - .

weigh in Intervenors' favor. LILCO further believes that the petition for

j '. 5 exception should be denied because Intervenors have failed to make a
.

*

i
^ '. prima facle showing that the rules would not, under special circum-

1%' ' e '' f stances in this proceeding, serve the purpose for which they were intend-
,

" /;3 ed. LILCO also opposes certification of the issue to the Commission.*

'V
.. 'L For the reasons stated herein, this Board finds that Intervenors have' ' " ~

I not made a primafacie showing that application of the financial qualifica-
'. tions regulations to this proceeding would not serve their purpose. In- - - ,

,. # . 3; ~ addition, we find that Intervenors' motion is inexcusably late and that
> .

' ',2* ' the balance of factors do not weigh in favor of admission of the conten-'4% ;'

. tion, even if an exception were permitted. We further find it unnecessary
.m

-

., , ; ~
" C ', C to certify the issue to the Commission, and deny Intervenors' motion to

,

, ,

.J that effect."
-

. ' W;~ '- , ,

II. JURISDICTION* "~
's -? *

,

- .
. ,

,[ Intervenors have filed their petition before this Board and the Licens-
I' , f * ., , ins Board chaired by Judge Miller. The Miller Board was established on

'

.

*
,q

,- fn y
* ' '

T,i s'
adse 10 C.F. A. Part 2. Appendis A. I vill, and 10 C.F.R. Il 50.33(n. $0.40(b) and $0.57(a). These.

.~ M.I ~9, . y
,, sWf regulanons remain in effect for opetaung license apphcahons untd the Comm nason finalises the new#

r ' ? t.- ' "

, Am*, S Y : rule ehminating the financial qualincations review. Financ6at Quatincations Statement of Policy. 49 Fed.
' 3x* a,

Res. 24.llt uune l2.19se).7,7 'j " , ' t ' '. , . * Memorandum in support of Motion of Suffolk County and the State of New York for Leave to File a-0% Contennon on LILCo's Financ6al Quahncanons to operate shoreham for en Encepuon from Commis.
'4,, ,

soon Rules, and for Cernficahon to the Commisaeon (hereinafter Intervenors' Memoranduml at 23,
.

.'.,

/y.
,

:.- .-
9
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.

March 30,1984, solely to hear and decide LILCO's " Supplemental
Motion for Low Power Operating License," dated March 20,1984. See
Notice,49 Fed. Reg.13,611 (April 5,1984). The subject of that motion

~. is LILCO's proposal to provide backup emergency electrical power suffi-
'

cient to support low power operation without the need for the emergency
| ~, diesel generators (EDGs). The issue of the reliability of the Shoreham

,

.s e ;; . ' 6 EDGs is pending for litigation before this Board. The question of wheth-
% '. ' i: er the Commission's rule precluding the consideration of financial qual-.

~

.G.
i ifications as a prerequisite to issuance of an operating license should be

-) . 9 waived in the case of Shoreham does not arise out of LILCO's supple-
"

a

] - mental motion for low power..

W The Miller Board was not granted jurisdiction to hear all issues that< - i
'

u ' d could affect the decision of whether a low power license should be
'

( ,'
,

authorized. Rather, as just described, it was established only to hear and:. <

decide issues relating to the acceptability of LILCO's proposal to provide*

l emergency electrical power without reliance on the EDGs.5 This Board
- ' possesses residual licensing board jurisdiction over operating license

issues not otherwise delegated to either the Miller Board, or, in the case3
''

>

i '
of emergency planning issues, to the Board chaired by Judge Laurenson.'

- Accordingly, we have jurisdiction to rule on the County's petition, filed
'

. ,, . .G; under 10 C.F.R. f 2.758, for an exception to or waiver of the Commis-
: G.,

,

T- ' - ' '
sion's rule precluding litigation of the financial qualifications of LILCO
to operate Shoreham. The Miller Board agrees that this Board is the

,
_. , proper one to rule on the County's petition for an exception.,

.
'

III. PETITION FOR EXCEPTION TO FINANCIAL.o.

QUALIFICATIONS REGULATIONS
'

,

Section 2.758(b) of the Commission's regulations permits a regulation
*

. | 1 . to

I*
J be waived or an exception made for the particular proceeding. The sole ground for,

.K petition for waiver or exception shall be that special circumstances with respect to,

,g,s the subject matter of the particular proceeding are such that application of the rule'

< ' ' .
or regulation (or provision thereoO would not serve the purposes for which the rule']

'

a'; ] or regulation was adopted.
'

7
''* A, . ,

<

. . ' .
g,; > .

..

,,

8 Whether any questions involving LILCo's financial situation are relevant to consideration of..i''~.- 4

.- A- ' ,; LILCo's proposal for emergency electncal power from sources other than the EDOs. because the
" '

, proposal involves a request for esiver or a General Design Cntenon, is not a matter before us. Thatr

a, issue is property before the Miller Board, and has been pursued before that Board by separate pleadings
,g,j from the parties.

- ,

'

. n.
- 430< . .

,

'o
.

- 'j
t

-

e * *
,

>

'
> .d,

t t

% ., 4

'
g W-

. '
#

S. y

-. _ _ _ _ - -



_

,

.

r'

,

*
,

., .- e
.

.

m ,

- .
_

L uf

An affidavit which specifies the specific aspect of the proceeding as to.' ,-

0 which application of the rule would not serve its purpose most be sub-
...

^|f,
1

mitted with the petition. Id. Special circumstances justifying tM waiver*",g. or exception should be stated with particularity. Carolina Power & Light

; M, F,q' f f.; .JmEd~f ~
' has made a primafacir showing that the regulation should be waived or

'

.q,
. Co. (Shearon Harris Nuclear Power Plant, Units 1 and 2), LBP-82-119A,,

- ,

'W 16 NRC 2069,2073 (1982). If a licensing board finds that a petitioner

,? ;' y ) Q ,.hdy; i. W Ac.]an exception granted, the questien is then directly certified to the
'M

, ,

.g7;K 7% % Commission.10 C.F.R. l 2.758(d). The petition for waiver or exception
3 should be granted only in " unusual and compelling circumstances.".

'

Xg at . ,. d .7
+ 1. .r. ~ M * ,, ,j - Northern Staars Power Co. (Monticello Nuclear Generating Plant, Unit

i d /: . m " ]' 1), CLI 72 81,5 AEC 25,26 (1972).

R i /''.'> Intervenors assert that LILCO's current finaccial difficulties constitute,

f. .f
'

. d "special circumstances" warranting waiver of the financial qualifications
,

?
L- .4 f ' ' ..j regulations in this proceeding. Intervenors' Memorandum at 23. As,

| 'G proof of LILCO's " dire financial straits," Intervenors point to (1)* " .,

O LILCO's cash shortage (Dirmeier Affidavit at 8); (2) the fact that~"g <

"[nleither Moody's, Standard & Poor's Corporation, nor Duff & Phelps
. ,,

.W ' a , - %'

considers any of the Company's securities to be of investment grade"
4 y A.
4 ";p# Wh..

(id. at 9); (3) the institution of a prudency investigation by the New. .c y

L
York Public Service Commission (PSC) and the associated $1.8 billion

.. .r .t>

proposed disallowance of Shoreham related construction costs' (14. at" $fE I, '
'

10); and (4) the possible acceleration of $500 million in outstanding- ;% ' ' m
debts related to the Nine Mile Point default (id. at 11). From these cir-'Gu ' ' *

-'

cumstances Intervenors conclude that "it cannot be determined thatU W;^
LILCO is financially qualified to operate Shoreham at any power level."

*

y@Q.M - : ' , .
9;

14. at 2.''

t ." ;. ' '
f The Commission originally proposed to eliminate the review of finan-

cial qualifications in operating license and construction permit proceed-a,;O- -s
ings for electric utilities in 1981. Financial Qualifications: DomesticJ[f[ MJ, c3 Licensing of Production and Utilization Facilities,46 Fed. Reg. 41,786'

* 7 'WM
h$.*h.[K"e dJI: (August 18,1981). This proposal was premised on the conclusions tant

f My ;,M6 ; ] a financial review did little to identify health and safety problems and

;~ 4' . . t9 that the regulated status of electric utilities generally assured recovery of4

A A 3.
' |.? reasonable costs.14. The final rule eliminating this review was adopted: o f.

' in March of 1982.' Elimination of Review of Financial Qualifications of
M'' .. . ' ' ; Electric Utilities in Licensing Hearings for Nuclear Power Plants,47

.,

,.; p ; j @f >:;%,q Fed. Reg.13,750 (March 31,1982).
.

y7

I('h',IN@$$%naw e e[N.' ;.'$' f . 8 on February 10.19s4. the saoir or the New York Puties service Commission fuod testimony recom..# .
mondes that only $2.296 Mhon. or en eenmated overall cost ror shoreham or s4.1 When, to included-"i+;.

D, o, . f 1 ' - , " .i, ,
=#'~

in the reas teos when shoreham becomes opersuonal. Dirmeier Afndevit as 10.* -'*.y'?j*ga ,
* *
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:

On February 7,1984, the Court of Appeals for the District of Colum-
- bia Circuit remanded the rule to the Commission. New England Coalition

on Nuclear Pollution v. NRC,727 F.2d i127 (D.C. Cir.1984). While the
Court did not vacate the rule, it found that the rule was not adequately.

.
,

supported by its stated basis, in response to the Court's concerns, the'

4.

["
*

'
[ Commission proposed a new rule which would eliminate the financial

,

'! qualifications review only at the operating license stage. Elimination of>

' " , .,, j Review of Financial Qualifications of Electric Utilities in Operating
,

g - - 1 License Reviews and Hearings for Nuclear Power Plants,49 Fed. Res.
9 13,044 (April 2,1984). In its June 12,1984 Policy Statement, the Com-

'

^

! mission stated that the rules eliminating review of financial qualifications,

-

a in operating license proceedings would remain in effect until the new
''

rule was promulgated. Financial Qualifications Statement of Policy,49.

'

Fed. Reg. 24,111 Oune 12,1984).R' >
.

The purpose of the financial qualifications regulations, applicable to
-i electric utilities,'is to eliminate Staff review of the issue in operating
'| license proceedings on a case by case basis. Elimination of Review of

f Financial Qualifications of Electric Utilities in Operating License1 -

Reviews and Hearings for Nuclear Power Plants,49 Fed. Reg.13,044,. ' ,

13,045, col. 2 (April 2,1984). The Commission clearly stated that the
,1-;

. basis for this exemption was that a utility's regulated status ensured that
D' it recovered reasonable costs of operation, assuming prudent manage-' '

,*

, __ ment. Costs to operate a nuclear power plant in conformance with NRC'

Nf, #, . regulations are presumed to be reasonable and thus recoverable through'

,

~' - . . the ratemaking process. Id.
. . The Commission's presumptions were not made in a vacuum. They''

,

( ;[ ,
' '~

rest on the line of Supreme Court cases, such as EPC v. Hope Natural,

y y, . Gas Co., 320 U.S. 591 (1944), which allow a regulated etectric utility to
,

< -
' '

recover reasonable costs. 49 Fed. Res. at 13,045, col. 2. l'ractical experi.-w.
7r -- ence also supported the Commission's presumption.

)I'
'

. .. *

iJ
' '-

Under the financial qualincations reviews at the operating license stage conducted
'

. under the original rule the Commisoson tas found in every case that the state and
*

local public utility commissions could be counted on to provide all reasonable"
1

)I
Q|, ; operating costs to licensees, including costs of compliance with NRC requirements2

', 4 'j ins licenses have invariably been found financially qualified.
.,,,;'j * associated with safe plant operation. As a result. electric utihties applying for operat.*

q. ,. g ;
. . + s

[ . j. - . . 1.g Id., col. 3.
,,.E. ' ,['' i

'

We find that Intervenors have failed to make a primafacie showing
T* e

~

that such circumstances exist in this case which would undermine the
%r > ~ O, ?, Commission's assumptions in promulgating the financial qualifications

>

''*
,

''f, | regulations. Admittedly, the Dirmeier Affidavit cites with particularity-

fi . . .,

*
- .,

.

. ,

|', ' *
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facts which reflect darkly on LILCO's financial picture. While the facts
on which Intervenors rely - the Nine Mile Point default, problems in-

obtaining external financing and the institution of prudency proceedings
- may support the contention, they are not dispositive of the petition

,

f' for exception..

1 in order to show that the regulations should be waived, Intervenors
. 1

would have to show that LILCO cannot recover its operating costs* '

through rate regulation. Intervenors have indicated that the New York1-

i Public Service Commission has instituted a prudency investigation and,

-
,

that its Staff has proposed to deny $1.8 billion in Shoreham related con-
,

struction costs. Yet this proceeding has not been concluded and thus its
|.

outcome remains wholly speculative. The Commission has already ex-i

pressed disfavor with speculating on the outcome of ongoing proceedings1'

to determine the application of specine regulations to a proceeding. Long- I
Island Lighting Co. (Shoreham Nuclear Power Station Unit 1),i
CLI 84-9,19 NRC 1323 (1984); Long Island Lighting Co. (Shoreham'

) Nuclear Power Station. Unit 1), CLI 8317,17 NRC 1032 (1983).7
Nor does this situation present issues of considerable safety signifi-

cance for which a reasonable assurance now of the future outcome of
the rate proceeding would be desirable. Intervenors do not allege that
any particular safety problems result from LILCO's " dire" Gnancial

' situation; and apparently none exist. In fact, their only fear is that "the
citizens of the State and County could be faced with an irradiated plant'

whose owner cannot afford to operate, shut it down, or cleaa it up safe-
ly." Intervenors' Memorandum at 33. Although possible, it is not proba-
ble that this fear will be realized. It is unlikely that LILCO would not be
found Gnancially qualified to operate Shoreham if and when it satisnes'

all applicable NRC prerequisites to operation. In addition, the New York
,

'In the cited 1983 decision, the Commission disagreed with ;he recommendation or the Licenssng
Board, which included two of the members of this Board, not to permit too poner tesung unless and
untd there could be reasonable assurance that the emergency planning prerequisaies for full power opera.~'

-1 non could be sausned. Even if the Commission had agreed with the Board, the circumstances giving
rise to that Board recommendation in the contest of emergency planning do not apply to the subject of

.} fsnancial quahncatsons, in the former situation the potential bar to esentual operation ran with the
shoreham facihty regardless of the entity operating it. In the present contest of Gnancial quahficarsons,'

there is no basis to speculate even if Intersenors' most dire Gnaricial forecasts are reahted, that the
plant could not be operated in accordance with all safety requirements by either a restructured LILCo
or by some other entity. This would be subject to an NRC assessment of any signincant change in the
entity proposing to operate the shoreham plant le s., LILCO en some form of banitruptcy or a difrerent'

ut hty operatori if and when such a proposed change is necessitated by the outcome or the state rate pr -
i ,

credings or other strcumstances. Indeed, based on the PsC's general poisuon be note 8. belowl, it is
more speculative to assume that no ent ty would be permitted the rate rehef to cover the costs of cpree., <

hos of shoreham than it is to assume that there would be a variety of financial arrangements which,
-

,*

would permit some quahned entity to do so Foe esample, an entity not saddled with LILCo's present* *

I terms of debt service on construction funds could need a lesser degree of rate rehef than LILCo would

| to cover its costs.
,_

;

!
433,

, .
. ,

t

t

- - '
_ _ _ - _ _ - _ _



- _ _ - - - - - . - . - _ - - - - - - - _ - - - - _ - _ _ - - - - - _ - - - _ - _ - _ _ - - - - . - - .

.

t

.
-

,

>
.

e.

; 4
,

'

,

s1 >

State PSC is unlikely to deny LILCO reasonable operating costs, if and
when Shoreham commences commercial operation, since it does not.

6
generally do so.8, .

Nor would every denial of rate relief constitute sufficient basis for*um; ..,
i y. j waiving the financial qualifications regulations. "When (thel NRC

/ y, , ') . Vi changed its rules, it could not have contemplated that any utility covered

7 q(f. M; ; yp/ thereby would never have financial difficulties or that a State would

j . ]. ' 4 9 , Q ]
q pq - never deny a utility some of the return it was seeking." Nouston Lighting

Py and power Co. (South Texas Project, Units I and 2), LBP 83 37,18.

. Ir y 5- NRC 52,59 (1984). To form the basis of a waiver of the regulations, the
'

,

. g. - result of a State rate proceeding would have to meet the " unusual and, , .

i *' C 4 3 f.W Denial of rate relief in and of itself is not unusual, unless it signals a sys-
m. - ,y. Xa compelling circumstances" standard. Montkelio, supra, 5 AEC at 26.

.c

a .TY @ ' tematic denial of costs. Whether it is compelling deoends largely on its. ,
*

- - .3 - P impact on LILCO, which at this point remains speculative.

[ 11 Absent evidence of a systematic denial of costs, it would be inap.~ '

a propriate for this Board to explore financial qualifications cased on the.

' -|; denial of construction related costs. This is an operating license proceed-- , , ,
'

.f' 1 t, ing, and although Intervenors were free to request that this Board exam-
d . ine specific safety related problems which have allegedly resulted from

' ' '
'*

" lack of funds for construction, it is inappropriate for this Board to hear_ . , c i; u ,

those financial qualifications issues related to construction in the ab-,,m -o

t /3;M g 4 0.,h^., stract. We discussed these precepts over 2 years ago. See Long Islead
'

-h 1 ..
-

Lirktfar Co. (Shoreham Nuclear Power Station, Unit 1), LBP 82-41,15t

1; g;.'L [ ; N. NRC 1295,1305 (1982) (Construction Permit Extension).
Sf' N latervenors maintain, however, that by adding up LILCO's debts and3

M . 'iO
' 4 ~

assets, it is clear that LILCO does not have sufficient funds to operate
VE~. e f;+ g!' A Shoreham. However, this ignores the fact that LILCO may recover its

* n costs of operating Shoreham through the ratemaking process, and that
,,; ' . Q, J f these funds should be used to operate Shoreham safely, in conformance
.

% ;~ with NRC regulations. To say that the funds would not be used for this< '
: -

'

9 purpose, requires the presumption that they will be reapportioned from=h
,

,

o 3. @1, G" .4 i~T
-

r the safety area to other areas. There is no basis for this Board to make
f- that assumption at this time. In addition, while the New York Public

M W '' W N'N Service Commission does not specifically conduct audits to ensure that

p? W [7$) - orders special audits it' problems arise. Thus, it indirectly assures "that
, . 11 revenues are not reallocated, it does monitor plant performance and. 6. 4

$<y

d; /;9, r { y;tYh
. 9, g5 M.]

rQ,-,

3c f.?

,,ipe M|X.Q f y| M e ,; , d '"
8,; W g g, Asssshment I is the Ester Affidsvit, filed in support of LILCo's July 16.1984 Reply to Intervenors'

momen, seesses se this feet. In response to a Neesonal Assostesson of Resulosory Utility Commiessoners'
,s m . ;, + t;9th

*
weseisameise, the New York runiie service comm sion eieied thei si mean eno.eaca for en the-

' q.!,3>. , 7 . , . 4-
neesmary e d er.senio in wred o,ereung costs. incluens NRC miety reparememe."- r. , g,,

,

ti

d ,i ' 7, .',:/1
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.

monies to be spent on nuclear plant operation are not spent elsewhere."
Attachment 1, to Eaker Aflidavit at 4.

The bulk of the allegations in the Dirmeier Affidavit appear to be
directed more toward proving the contention than toward supporting the
petition for exception. We do not dispute that the Nine Mile Point
default and LILCO's low bond rating are evidence of Lli.CO's overall

' weak financial position. Yet, this Board is not permitted to hear those
issues until Intervenors have made a primfacie showing that the finan-

, cial qualifications regulations should be waived. What Intervenors have
overlooked is that the Commission exempted electric utilities because of
their regulated status which generally guarantees recovery of reasonable

i costs and insulates a utility, at least to some extent, from traditional
economic forces. It cannot be presumed that the Commission issued
these regulations on the assumption that the financial picture of utilities*

would always be rosy. It did presume that utilities could obtain sufficient
funds to operate a plant safely through rate relief. Intervenors have not
made a primafacie showing that this presumption does not apply in this
case.'

It is not clear that Intervenors are required to raise a safety issue to
support a petition for waiver of the financial qualification regulations. ,

'

j

|
Admittedly, the major emphasis of NRC regulation of nuclear power
plants has been on health and safety issues and not financial issues in

| the abstract. Yet, in its recent Policy Statement, the Commission specifi-
cally stated that the lack of demonstrable connection between financial

.

qualifications and safety was not the rationale behind the new rule.
Financial Qualifications Statement of Policy,49 Fed. Reg. 24,111, col. 2
Oune 12,1984).' However, challenges to this rule may be I:mited to'

cases where the petitioner makes a prima facie showing, not that rate
;

relief has been denied but that the local utility has been' denied * costs of
i

compliance with NRC requirements associated with safe plant opera-i

tion." Elimination of Review of Financial Qualiiications of Electric Utili -'

ties in Operating License Reviews and Hearings for Nuclear Power
Plants, 49 Fed. Reg.13,044 at 13,045, col. 3 (April 5,1984) (emphasis
added).

Because Intervenors have failed to m ke a prima facie showing that
application of the financial qualifications regulations to this' proceeding
would not serve the purpose for which these regulations were adopted,

4

!
!,

l 'LILCo cites to the Commission's decimon in Meme YanAte Atenese fewer Co. (Maine Yankee*

Atomic Power station). CLI-83 21.18 NRC 65' (1983) as the bens for its concluseon that Intervenors
need to tasse a safety issue to support their penten for waiver. This decimon was issued prior to the
1984 Pohey statement.
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|

.

we must deny their petition for waiver or exception. Specifically, Interve-
nors have not shown that LILCO cannot obtain sufficient funds to oper-
ate Shoreham safely through the ratemaking process. We are aware
however, that LILCO is experiencing financial difTiculties, and it may be
appropriate for the Commission to have the Staff determine if these diffi-
culties have led to any safety problems to date, and to continue to moni-
tor more closely than it normally would, LILCO's operational readiness
(stalling, resources, etc.) if and after any operating license is issued. Cf
Maine Yankee, supra note 9, where the Commission directed the Staff.,

to review the situation to determine if any safety problems arose as a
result of financial difficulties.

'

IV. STANDARDS FOR DETERMINING ADMISSION FOR'

L' ATE-FILED CONTENTIONS

Intervenors' motion to file a contention is untimely. Hearings before
this Board, on issues for which the record has already been reopened,
are scheduled to commence on September 5. Hearings before the Miller
Board have already been concluded except for possible hearings on one
sub-issue.-

*

However, a contention may be admitted if the balance of the following
factors weighs in an intervenor's favor.

v
~

i. Good cause,if any, for failure to file on time.
ii. The availability of other means whereby the petitioner's inurest will be

protected.i

iii. The extent to which the petitioner's participation may reasonably be expected
to assist in developing a sound record.

'

iv. The extent to which the petitioner's interest will be represented by existing
parties.g

N v. The extent to which the petitioner's participetion will broaden the issues or
delay the proceeding.

10 C.F.R. j 2.714(a)(1). We find that only the fact that no other party
will litigate this contention weighs in Intervenors' favor. Thus, on
balance, these factors weigh heavily against admission of the contention.

' A. Good Cause
! New information in a previously unavailable document has generally

constituted a valid basis for the late filing of contentions and evidence of
* good cause. However, good cause does not exist when information

which forms the factual basis of the contention is publicly available

436-
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elsewhere. Duke Power Co. (Catawba Nuclear Station, Units I and 2),n

' CLI-83-19,17 NRC 1041 (1983). Despite the fact that Intervenors cite
- frequently to LILCO's Position Paper on Shoreham,8' which was submit-

' ted on May 31,1984, all information crucial to the contention was pub-
.

,. . 4 - # :. j licly available elsewhere well before that date. Other details which may
4 . ,

1 ' L,fi be newer, add little, if anything, to the factual basis of the contention."

,. $ i
Intervenors premise their contention primarily on the conclusion that^ '

,.-;- " W .j LILCO cannot raise the funds necessary to cover expected expenditures3
- O

for 1984, and that the financial uncertainties caused by the prudency in-,

" ; -.y
vestigation and the Nine Mile Point default exacerbate those difliculties.

,,- >-] Drawing largely on LILCO's Securities and Exchange Commission
-

'7 'c a'' -

',*A Form 10 K, dated March 30, 1984, Intervenors attempt to show that,' -

even after accounting for funds saved through austerity programs and by
.

j. V. ~*
omitting common stock dividends, LILCO will have a cash shortfall of

;

. :4
! l approximately $80 million. Dirmeier Affidavit at 8. They maintain that

LILCO cannot obtain these needed funds through external capital mar-'

. ' kets because "[allt of LILCO's existing lines of credit have been drawn
,-

down" (14. at 9) and none of its securities are considered investment; n
grade (14. at 10). To further support their contention, Intervenors point'i"

| to the institution of the prudency investigation, where the Staff of theq ,

!
-

New York Public Service Commission proposes to disallow $1.8 billion3,

c
in Shoreham-related construction costs, and to the Nine Mile Point de-,.

7
M ,h-J' fault, where the acceleration of approximately $500 million debt is fore-
r

''

stalled only by successive 30-day agreements. Intervenors contend that'"

.a' ' :
T '[" ] . these events place LILCO on the brink of' financial collapse.,

Most of the information referred to in the Dirmeier Affidavit was de-
..

M' N 33 rived directly from LILCO's Form 10-K. However, Intervenors maintain
u- . a

I
'

.(- "yM that the May 31 Position Paper adds some crucial pieces ofinformation
- particularly not only the fact "that LILCO was teetering on the brink

~ ,y " ' of bankruptcy but also that the Company requires the effirmative action
,

.

S,
- - '. of thirdparties (over whom LILCO has no control or influence) to stave

'Ml' off disaster: ~ a billion-dollar bailout and concessions in the prudency
. . . ,

proceeding." Intervenors' Memorandum at 29. In addition,."the Posi-
. , 7 '. Y s''

* tion Paper reveals, again for the first time, that additional austerity meas-..my , .. j
* * e.-:y . ures would not suffice to avert bankruptcy." Dirmeier Affidavit at 16.

.

,,

The Board finds no particularly startling factual averments in these
,

L ~ ' j[ g ,'.[
statements which could not have been discovered by reviewing publicly

;, ; 'l,,,. Q /* available documents at an early date. At a minimum, this information. QQ M dp 2
' e m;t,&[. ,

. , . 3 .. E -Q *5 Z .} ,

The purpose of the Posioon Paper submitted to Governor Cuomo was to outline a plan for rate phase.
,

q;5/ 10' ' ' ,P in of shoreham costs and to ensure that LILCo and its ratepayers acheeved some stabdity. Poecon
.,

'^J
Paper - shoreham Nuclear Power station, Exhibit D to Dirmeier Aindavit at 2 3.

* - ' '
3

,{''
''

, ,

_;,. > - '
_

*.~n 3
'
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.

: was contained in LILCO's Form 10 K which was available by the begin-
'! ning of April. However while the Form 10 K does provide specific num--

i bers, LILCO's general financial difficulties were well known before even'", j this document became available.
t. ;' ? LILCO's cash shortage and the possibility of bankruptcy cannot be,

''

considered new information. The cash shortage problem was discussed
in LILCO's Form 8 K, dated December 22,1983 (Attachment 4 to. ;. .. ',

.i: Eaker Affidavit) and in testimony before the New York Public Service
7, Commission in January and February of 1984 (Attachment 11 to Eaker

*

*'

Affidavit). That testimony indicated that the Company might run out of~ j cash in the Fall of 1984. Intervenors were parties to the proceeding in
which this testimony was taken. Additionally, LILCO acknowledged that,

-

austerity measures, announced on March 6, would not solve these
'

problems. (Eaker Affidavit, Attachment 10 (N.Y. Times, Mar. 7,1984,
at B2).) The possibility of bankr;iptcy also cannot be considered new
information. It was well publicized in late 1983 both in newspaper head-
lines 8 and in articles reporting on Shoreham.'2 It is impossible to believe1

-

that Intervenors, who are so integrally involved in both this proceeding
and the New York Public Service Commission rate proceeding, could,

have missed this information.
_ J LILCO's difficulties in obtaining external financing have also been

, well known for some time. As Intervenors themselves note, Moody's
began lowering its ratings of LILCO's securities in December of 1983.
Dirmeier Affidavit at 9. LILCO's Form 8-Ks filed in December 1983_

and January 1984, also note the Company's external financing difficul-
ties. Attachments 4, 6 and 7 to Eaker Aflidavit. In addition, LILCO's
witness in the New York Public Service Commission proceeding indicat-
ed in Jmuary and February 1984 that if LILCO missed paying divi-j dends, it would have difficulty in obtaining external financing. Attach-

~

ment 11 to Eaker Aflidavit. LILCO announced suspension of common
stock dividends on March 6. Attachment 10 to Eaker Affidavit.

The two events on which Intervenors rely most heavily, the prudency,

,] investigation and the Nine Mile Point default, also cannot be considered
j recent for the purposes of this motion. The S'aff of the New York Public' "'

Service Commission filed testimony, in State proceedings in which Inter-
venors.are parties, proposing the disallowance of $1.8 billion in

,d7 Shoreham related costs on February 10,1984. The default on payments
h? for Nine Mile Point construction occurred on February 9. Since it was%,,

q|c .:~E ?|.*

.& l' See Eaker Afridavet. Attachtrent 12 tReports of Bankruptcy Opten Send LILCO's Stock Phantmt.
'

p NewMay. Nov. 20. I983, and LILCO's Dve Optwn: Bankruptcy. Newsday. Dec. 2. I9831.,

*_

12 ee Attachment 12 to Eaker Affidavit. N.Y. Tirnes articles. oct. 17.1983. and Nov. 22.1983.S.

.3
i
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,

extremely well publicized, it is impossible to believe that Intervenors
were not aware of the default at an early date. Yet, even if they were
not, the information was disclosed in LILCO's February 21,1984 Form
8-K. Attachment 9 to Eaker Affidavit.

Intervenors could also have made the assertion that LILCO's financial'

*

1 picture was dependent on the actions of LILCO's lenders and the out-3,

come of the prudency investigation at an earlier date. Their assertions as' '

- ,
to the importance of these events are based primarily on the fact that

,
' ,

f
i - LILCO has limited cash and its problems in obtaining outside financing.,

N'' Yet, as indicated previously, these problems were known in late 1983,3
>

prior to the occurrence of the Nine Mile Point default and the prudency
.. ,

investigation. Even if Intervenors were not capable of gauging their.~ . . .

effect on LILCO, LILCO's Form 10 K makes it explicit as Intervenors
.

i themselves note. The effect of these events "as stated by Price Water-'

house [is thatl LILCO 'cannot give any assurance of its ability to meet
its capital and operating requirements.'" Intervenors' Memorandum at! ,

,

j 8, quoting Form 10-K.
,

-

~ ,c. - Governor Cuomo's rejection of the plan outlined in the Position
- ..

- Paper also adds little, if anything, to the factual premise of the conten-*

tion. As indicated above, LILCO's financial picture was well known' j.q , }' . - - prior to this event. Intervenors do not assert that the Governor ever in-
*

,

-c '* ~

n ,~ . - -
tended to approve this plan, or any plan, suca that LILCO's financial pic-

,<

' 5> '. . ture would have been substantially brighter prior to the rejection.-

. . ;:- ,5 P Although Intervenors cite quite frequently to the May 31,1984 Posi-* '
,

tion Paper, this is not sufficient to support the assertion that good cause!c, , Q , . ;
exists for the late filing. The facts upon which Intervenors rely to support

'). , 'j their contention, including the Nine Mile Point default, the prudency

,

y!y ,.'

.,

.,''

- { D ' T;.' i investigation, cash flow problems, and external financing difficulties,

~ . . .;

'| 2- . .
were publicly available no later than mid February 1984. For these

~ . ].3 ,1 r - L' . ? reasons, this Board cannot find that Intervenors have shown good cause
.

- for waiting until July 3 to file their contention.
(. .

;

. , , y , . , -
, ,

* O;; , y , - ,

x f. Q 4 -I. , .' w . -B. Other Means of Protecting the Party's Interest

[ph y.T^;j
.

Intervenors contend that "It]here is no evidence that LILCO's finan-
,- . ..

. "WJJ h '
* cial qualifications to operate the Shoreham plant will be reviewed, eval-

usted or even considered by the NRC, unless the proposed contention is

[*.' d,.fQ.' [[,. , j-| .
~ A ^M r .

admitted." Intervenors' Memorandum at 30. This Board does not dis-
<a

.

W . 3.g.j . pute this statement. However, the NRC is not the only entity which can

jg g - V M ~' 1 ensure that LILCO has the financial qualifications to operate the plantD
#'; 'Si ] safely. Only the New York Public Service Commission has the authority

L Q ', @'h ' . ] to allow rates sufficient to cover the costs of operation. Ifit fails to allow
.

,
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!,7 the sufficient rates, it may then be appropriate for the NRC to review
~

-

(, 3 . the issue. At this point, however, the Intervenors are free to raise their
'

[ [Q . , ; a . concerns with the New York Public Service Commission. Thus, we"J'' '

.

p. ':"
}~j cannot say that there is no other means of protecting Intervenors' inter-

G 't
, , ,g.e 3 x e.i n'a est in LILCO's financial qualifications.

.

19. :y.g .w ' 2js ..e. -

QW 7,%n .3 < ;p,]. . .w C. Assistance in Developing a Sound Recordy
. ;;, Q g.;.d!

, . ,

f g/ 4 y ' We do not dispute the fact that SufTolk County has engaged expert
J'f!. ?g .4 ~ , , % ',''N k il

the Dirmeier AfTidavit. However, the fact that the County has engaged

;- consultants to evaluate LILCO's financial condition. This is clear from

3 ,. y .;/ ' , 'J these experts is not wholly dispositive.on the issue of whether Interve-r .

t~ nors can assist in developing a sound record.

-

' , ' . . 2 ' .]M,;< ' '
This Board has stated that it does not believe that the standard for" ' '

. ! reopening the record adds anything to the standards for accepting late-?'< "
filed contentions, when such contentions are not related to previously

,. .

fo.
,

j litigated issues. This is because a test for significance and triability is
'. ,

- %. implicit in determining whether an untimely contention will be admit-
'

Si, +: ted. Long Island Lighting Co. (Shoreham Nuclear Power Station, Unit'|.
'

' , y [;iP' 1), LBP-83 30,17 NRC 1132,1143 (1983). In particular, "the extent to''? -1 , Q: which the petitioner's participation may reasonably be expected to assisty ,; N. n:h . - in developing a sound record is only meaningful when the proposed par-
N /@ M@ 7

,

ticipation is on a significant, triable issue." Id.

s .. ni,y''# ~ .'
'u , , f ;- At this time, we do not find that Intervenors have presented a signifi-

%. cant, triable issue which would assist this Board in developing a sound.

L OD M7 7 .; c? record. No health and safety concerns have been advanced nor does it
; .',;h g F ~ ..

;;(J. , appear that any are implicated. Intervenon have not shown that the PSC
n , m..W. " .M& 4e,| . .u g will not allow LILCO sufTicient funds to operate Shoreham safely. In

,

jf r * ?[y. r? _. -
A

.
, fact, Intervenors' only fear is of an irradiated plant whose owner cannot

7'*
4[; $fdW.h structed in conformance with all applicable regulations, it is unlikely that

afford to operate it safely. As stated previously, once the plant is con-
j; ',

/ g.m;. ; : WY LILCO will be unable to recover the cost of safe operation through the-ffgM rate proceeding. Even if Intervenors' financial forecasts are correct,. ,

3 f . n d.Wi there would be no reason why the plant could not be operated, even if,

% ^, i @ M *.) by some other entity, provided that all safety standards are met.
-

1 '-
g - c,c ,O.gi.d ?%p[|6] , For these reasons we find that Intervenors' contention does not pre-

sent the significant triable issue necessary for them to assist in develop-
,

N > y &k
@m" c.Gmriy y 9ks74 ing a sound record.

' if.,D 4ffW d d,
- 'M U$3kdM.

4y;.n . x..'G;V:c%NW M G 4-
3 2,m cfa

NJ) ')- *Mfi

0 R . k'S,114 ( ; }5&h|Q;;f
,,1;y a r;,Q,y| J" ,,g4 y . ,

g y^ + . + , >
.

,' p a.
\ b.e '[' 3 :;p ;Q13

*
, l;i

W[ ffh
,

*
.

- (,).r h

s ,a. P o ':c,:
3M i47m +

. . . . .
g ,N g 3.%%

* * * * o.
. |,x v s. , ., c.. e .e g .y n E < ~?'~ ' " ' ' , - ~ ? ,A d'.

,

y . . . . , .

~. .
, ,_

[ g, , y,< f[F. ' . . ) . . 'h - e,v - + p. ", -

'
'

l. . . : e'
f (. * ,. ;f '. % '{ , ,

~ . . 3

j '

,
<

Q-|.bf ;;} " . , .s., '
~ *

Q ~) {
* , .p i

sa* .L , ;
-^

f. :} % ~
r < '*

*
~

., . ,, ,,
.

~,
'

s ' x - - , s
%R ,;,

, . y. < - " ,' ,,>r
', , ,

ns . >
- , 3 |t . ., a .g

- . .
_ _ _ _ _ _ 1



_

.

D. Extent to Which Petitioner's Interest Will Be Protected by
Other Parties

The Board agrees that no other party is likely to protect Intervenors'
- interest in litigating the financial qualifications issue. However, this

.

factor is far outweighed by the other considerations.'

- .t
4 : ;

.

- , .- 1

[', ~; E. Extent to Which Participation Will Broaden Issues or Delay
~

M the Proceeding' '

-

' Intervenors cannot seriously expect this Board to believe that admis-
* ,

sion of this totally new contention "is not likely to have a material,
,

. .-

impact on the length of these proceedings." Intervenors' Memorandum~~
'

at 32. Hearings before this Board are scheduled to commence on

|
September 5, only 2 months after Intervenors filed this contention. The

-

'

Miller Board is even further along procedurally. The hearings before

. f' that Board commenced within a month of the filing of the contention

.j and have already, except possibly for one sub-issue, been completed. In'

i
order to hear this contention, we would have to authorize a new round.

of discovery. New testimony would have to be prepared and filed, in ad->

~
- vance of the hearing, so as to address this new issue. Under these condi-

. .

m

" i .
tions it is impossible to see how the expected length of the proceedings'

' . 'ould nor be substantially increased.

':2 7,-
' Admittedly, this Board has stated that "the extent to which the peti-

.

J
tioner's participation will broaden the issues or delay the proceeding is
properly balanced against the significance of the issue." Shoreham,., ,

f

- -
LBP-83-30, supra,17 NRC at 1143. However, as stated previously, the

j ;

. financial qualifications issue is not nearly as significant as Intervenors.Y~ ;,

would have us believe. See p. 440, supra.'

- i'.
On balance, even if we were to find a prima facie basis for grantingt. . ,

' ,7
.

'

-

the petition for exception, we could not admit the contention because it
is inexcusably late. The only factor of the balancing test which weighs in
Intervenors' favor is the fact that no other party willlitigate the financial

,
, '~v'

qualifications issue. This is not sufficient to overcome the unreasonable,

delay which the contention would impose on these proceedings; the factg,.o .

'
> * ., ,

'
-- 'l E; that Intervenors have failed to show good cause for filing so late; the ex-

q
istence of an alternative forurr . n'te State rate proceeding, in which Inter-,'~ 1'

,y, venors may protect their interests through direct participation; and the '5+c . t. ,
~ Iack of any safety significance at this time.

'
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| IV. CONCLUSION"

' For the reasons stated, we find that Intervenors have not made a~ - -
..,

._ ' ~
-c,> primafacic showing that special circumstances exist so that application

-

q- of the financial qualifications regulations to this proceeding would not;; -
,

'_ . C ' ~. w . gj serve the purpose for which they were intended. Thus, we deny Interve-.

4,; ., Q ~' i, * %'M no s' petition, pursuant to f 2.758(b), for exception to those
. 9 '. W 'd regulations. In addition, we find that Intervenors' contention is inex-

'
-

':,

Q'!jW ' , ' 3'I y cusably late and that the balance of factors for determining admission of'' ~ ' ~
.J & a late-filed contention weighs heavily against Intervenors.s

m.fff.; f ,.[..])
M j. ; ? C.E. The Board further finds no reason to certify this issue to the Commis-

. sion, pursuant to 10 C.F.R. {{ 2.718(i) and 2.730(0. To do so would be

' i' ( T[ , ' %1.-
' ~ .'

contrary to the normal course charted by i 2.758(d). This issue does notr.

-(d - require a prompt decision from the Commission to prevent delay or ex-t

s.i l . [. .
.' pense; nor does a prompt decision appear necessary to prennt "detri-s.

. N.3 j ment to the public interest." As we previously stated, Intervenors' con-
3.g , t;? lf tention hr.s no apparent health and safety significance at this time. In

' -

f ' ,'3 .Qd M - any event, the Commission (and the Appeal Board) will be cognizant of7.;lW9 ^iM this ruling and may direct certification on their own initiative if they be-.

fp/ jg /;j . #- lieve it appropriate to do so. Intervenors may also petition the Appeal
|f .f l.. if Board or the Commission to consider this issue on directed certification..+ -

.' , '- . ~?S O. s However, we decline to seek certification, because we do not find it
*

M, . , , ._.
;@W

.

. necessary in these circumstances.-

. , " 7 / " '4 IT IS SO ORDERED..g
'

. .c .. .

/w'' -

FOR THE ATOMIC SAFETY AND
.

, _; " 6. ' ,' WA LICENSING BOARD '
,

u - ~ w. . y
|4, ,p j. r

.s- , .sv . y)a., _; v. ,

%. f f q;~f 4>

; g M ^ $. % Lawrence Brenner, Chairman
-;y;J - . ' , 3 q^ ADMINISTRATIVE JUDGE

*

( 5 3 . ;. ,
. ,a,.-3. ,

: y .;
a' Bethesda, Maryland
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION'

'

,

.

ATOMIC SAFETY AND LICENSING BOARD'
' ,.

'

. .

4
; Before Administrati'se Judges:> ..

j* .

t

' .J' Peter B. Bloch, Chairman
. |. y,

Dr.Kenneth A. McCollom
<| '?j Dr. Walter H. Jordan

- .

,

,

*
.

Docket Nos. 50-445'j in the Matter of'

50-446
*

(Application for
N Operating License),

."

' ''
. ,.

6
' <6 TEXAS UTILITIES ELECTRIC

COMPANY, et al.
f

, ,

(Comanche Peak Steam Electric

.
-

- Station, Units 1 and 2) August 24,1g84.
- j

'

* . 3',,,',-=
I 's ,.0L-- ,

In this Memorandum, the Licensing Board concludes that a request
,m

' *,]g'y j ' . x for a license for fuel loading and precritical testing may be considered~ :n " y ~ ,,
pursuant to 10 C.F.R. 5 50.57(c) because the activities for which a

*'( . T] license is sought fall within the activities for which a low-power license
N''

s ~

.; may be granted., i, . c .c : .; .
;

~

'/.' iw .I

' . ~w[
L| LOW-POWER LICENSE: FUEL LOAD AND PRECRITICAL

.

''
J ;~ -

1 TESTING*

.. ' . A licensing board may authorize the issuance of a license for fuel load., :; , - , , .:
...K is; ?g; A and precritical testing provided that it makes the findings required by

"

* < - f;. :!TV ,.;, / f 50.57(a) with respect to the contested activity sought to be authorized.~, ' 2. ; * ' , -

However, the pendency of a broad quality assurance contention requires
'

~" ~: ,'' #"-

-

that tne motion be accompanied by evidence concerning the status of
'

. . . ,

- .
. ,

,,

.
- ,j'

. .j
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l
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.

those systems required to assure that criticality will not occur during the* ' proposed activities.,

_ . TECHNICAL ISSUES DISCUSSED-

w ', ~

Fuelload.

"'
y 1[ , 9 Precritical testing
E' . i' ,' i Boron equipment-

' z '~ " ? , .- ; Neutron monitoring equipment
';

'N i 3''

Fuel-handling equipment
. ' ' ''

Reactor protection systems, '
'

] ./ ' ( 7 j Quality contro!
*

[. f.:Q:c. ~ , v| K g.e
.;, : ,, ,

.

..

.s . ..
.

k

;c -
g

. MEMORANDUM'

(Request for Evidence Relevant to Fuel Loading);

i H^ ~

On August 7,1984, Texas Utilities Electric Company, et al. (Appli-
~ . ' ;''

Wi:} cants) fded a Motion for Authorization to Issue a License to Load Fuel-

- {j and Conduct Certain Precritical Testing. Under this limited license, Ap-( /
'

.

; . p,v }y] plicants would implement safety precautions so that the core never1
; would go critical and appreciable quantities of decay products (and decay

,

^ ij heat) would not be generated... ,

~ '
S *~d The Staff of the Nuclear Regulatory Commission and C:tizens for

' '

A Sound Energy (CASE) have responded to the Motion.' CASE cpposesL; .

+
,

* 5 M -5:y A the motion..

/|g i ~ Y The Motion is governed by 10 C.F.R. f 50.57(c), covering a licensedp 3, w ?W - / ~ for low-power testing. Since the activities involved in fuel loading are
I/ a cy | 'f) included within the activities that may be licensed under this section, we

>

_ 7
" :- ^ fj conclude that we can authorize fuel loading and precritical testing under,: ' ~ '

this section. However, the section requires us to make the findings3 ..
y~ : i -

listed in f 50.S7(a) with respect to the contested cctivity sought to be;,

1- - iSI authorized. The contested activities involve. at least the following plant
.

.
, 't systems- (a) boron addition and monitoring equipment, (b) neutron

#'
,

,

- Q monitoring equipment sufficient to detect si;nificant increases in K,g, l

N. Y, d, h. , Q above 0.95, (c) fuel handling equipment, and (d) reactor protection
1

.

N M b y @[ p - g.11 systems. Each of the components of these systems is relevant, including.:
'

eq
mechanical, electrical and instrumentation systems.

g QM.ihay & - f.#J %Il Because of the broad quality control contention pending in this pro-
. ceeding, we must have eviden::e concerning the adequacy of quality con-( ' f w.Q 4., ej trol for the comested systems. In particular, we require evidence con-"y n. y .. .y.

1.3 - d_ ,

.
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- . . . - ,. _

.

cerning the current status of QA/QC oversight of these systems, includ-
_

,

ing evidence that documentation is adequate to assure that unsatisfactory

i- or nonconforming conditions have been corrected and evidence concern-
,

,

- ing whether or not there are allegations known to the Applicants or Staff'- '
,

's ' ~ about the intimidation of QA/QC personnel who were working on these
,

,

=< systems.t. ,

$' . ' - ] 'We also require evidence: (1) that appropriate QA/QC procedures

,- ! , . - ^ ,1 have been completed for all phases of the activities for which a license is" ~

y' ',.'f' sought, (2) concerning the maximum K,g to be permitted during pre-
' critical testing and the K,g that analysis suggests may be achieved-

'

_ . . - -

f. '.
. . .,

"
, _ - during precritical testing if all control ods were inadvertently removed'

-

.

,g.,i t :, , .' while tne boron concentration was 2000 ppm, and (3) that nonborated*

...-:*- y s.
water will never be injected into the core, substantially diluting the

,

' 'f ' % , 4 . . boron below 2000 ppm.'
'

This decision is issued with the unanimous approval of the Licensing*

,)3" ' Board in our companion docket 50-445 and 50-446. Hon. Herbert Gross-
- .

man, who serves on the Licensing Board in the companion case involv-v i sf
j:Q ',. .' e' * . ing intimidation, has reviewed this decision and has no objection to its

-

.. - a'*7"

L, . n ',gi, , y' ,- * issuance.
.. - >- -.

7 . w ..., ~ . . ORDER
; S,.

iM'-

% ', " 4 ; [..?-

'o ." Y;" For all the foregoing reasons and based on consideration of the entire

( h ,[ ' , record in this matter, it is, this 24th day of August 1984,
.

l ORDEREDs m i.t .u. . , .r q That Texas Utilities Electric Co., et al., shall supply the evidence
<

. 'm
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NEPA: RECIRCULATION OF FES

Since findings of the licensing tribunal are deemed to amend the FES,
amendment and recirculation of the FES are not normally required,e

'

;- unless the differences between the decision and the FES are truly
substantial. Niagara Mohawk Power Corp. (Nine Mile Point Nuclear+ -

N. J.. '. - : Station, Unit 2), ALAB-264,1 NRC 347,371-72 (1975); Allied-General

- J cf ' J d Nuclear Services (Barnwell Nuclear Fuel Plant Separations Facility),
ALAB-296, 2 NRC 671,680 (1975). See also Public Service Co. of New' - '

' , ,
' Hampshire (Seabrook Station, Units 1 and 2), CLI-78-1, 7 NRC 1, 29*

s
.

s

n.43 (1978).~
t

, 2
'

, ,

'

.| TECHNICAL ISSUES DISCUSSED-

- s ..

| Onsite emergency planning .

.j Environmemal analysis of severe accidents

'
. : Quality control of welding*

! Environmental qualification of electrical equipment
Effect on plant structures of postulated petroleum and natural gas'

.

.m ,.
pipeline accidentsf

-1

b 3' Cooling tower plumes; aircraft carburetor icing.
,
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SECOND PARTIAL INITIAL DECISION
.

' ' I. INTRODUCTION
,,

- . ; .a .

This is the Second Partial Initial Decision (P.I.D.) issued by this--- i

.' .J Atomic Safety and Licensing Board in this proceeding. The first " Partial''

.v
,> - Initial Decision (on Supplementary Cooling Water System Conten-

~

tions)," was issued on March 8,1983, and resolved the captioned issues

9 - (*'' - ject to certain conditions. LBP-83-II,17 NRC 413 (1983), appealpend-

.

in favor'of the Applicant (Philadelphia Electric Company or PECo), sub-
,

J3/ . tG
-

,.

.', -n*' ing.
.

1 This second P.I.D. decides all other issues in controversy in favor of'

y'
.

,-.

i ~' j the Applicant which are prerequisite for authorization of the low power'~ V

operating licenses requested by the Applicant for testing and operation,'
' '

.

' '
, i up to 5% of rated power, pursuant to 10 C.F.R. l 50.57(c), as limited by

10 C.F.R. f 50.47(d). These issues are listed in the Table of Contents of!

..f f ^ .| the P.I.D. Offsite emergency planning issues, which must be resolved in
favor of the Applicant as a prerequisite for authorization of operating^ ^ j

'- - licenses for power levels in excess of 5% of rated power, are pending for
, , _

'; '; litigation in this proceeding. When and if the low power operating
; .E licenses authorized by this P.I.D. are issued is determined by the NRC

4" Staff, based on its review of the many other NRC requirements not in

y' controversy before us, and the certification of completion, in turn, of

4f each of the two reactor units comprising the Limerick Generating

1.. * c.
! Station.

. F The Limerick Generating Station, Units I and 2, is located in Limerick.

Township of Montgomery County, Pennsylvania. It is on the east bank

*g
,

of the Schuylkill River, approximately 4 miles downriver from Potts->M
- .

town. Licenses are sought to operate two boiling water nuclear reactors, ,

g., 46. ' a Q; each with a rated core power level of 3293 megawatts thermal and a net
" electrical output of 1055 megawatts electric. Final Safety Analysis- r ?-

: '. ' 1 Report (FSAR) at 1.1-1.

x' ''} In addition to the Applicant and the NRC Staff (StafD, the parties par-
. $, ; J . 's'

] ticipating in one or more issues decided in this P.I.D. are: Intervenors
. . . ,

Limerick Ecology Action (LEA), Friends of the Earth in the Delaware''

.(;& ~ 'j-

Q
Valley and Mr. Robert L. Anthony (as a joint party and referred to as

.,

' %. 2 's . .' J4 FOE), and the Air and Water Pollution Patrol and Mr. Frank R.
,

Romano (as a joint party and referred to as AWPP). The City of Phila-

}< M@ hN
'..b 'clr

,iy $;~i%' M delphia and the Commonwealth of Pennsylvania also participated in the*

5.g. W ' ' ".)} hearing as interested governments pursuant to 10 C.F.R. ! 2.715(c).
The City also litigated some of its own issues. Each party filed proposed'.4 *

, 4 ;d findings of fact on issues of interest to them.f'- n,
<
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There were approximately 40 days of evidentiary hearings held on the
isstes decided in this P.I.D., between December 12,1983, and June 20,
19L4, in Philadelphia, Pennsylvania.

The Board's Findings of Fact follow in numbered paragraphs, keyed
to the lettered subsections, in i II. The Conclusions of Law and the

'

Orcer (including procedures for appeal) follow in {{ III and IV,
,

.: . : respectively.
, ,( '

.|-

,

*
II. FINDINGS OF FACT

. ,

.. , . ] A. AWPP Contention V-4: Aircraft Carburetor Icing
A 1. Summary' '

,

' 'I A- 1. This Air and Water Pollution Patrol (AWPP) contention,

; arises under the National Environmental Policy Act (NEPA), and alleges*

;. ; that there will be increased icing in airplane carburetors due to emissions

i f i from the two Limerick large, natural draft cooling towers. The conten-s

J '

. ., . tion states:
.

..
~

. . '

Neither the Applicant nor the Staff have adequately considered the potential for and-

|-
' the impact of carburetor icing on aircraft flying into the airspace that may be afTected' <,

,
g{' . b.,2 ] 1 by emissions from the Limerick cooling towers.-

. .g. . ,
,

.3
A-2. We conclude that this contention lacks merit. The Applicant,V. '

~

.d
u 4

.' supported by the Staff, has demonstrated that there will be no hazards to
'

,

.

M.h f ~ aircraft due to carburetor icing caused by the Limerick cooling tower.~ .<

J.C 'y? 1 plumes. Carburetor icing is a well-recognized hazard to carburetor-
-W. p._ '" _ f equipped aircraft. It is caused by water vapor freezing in the carburetor

,

N. (in which the temperature can drop markedly due to the expansion of*

, , .t.>-
/W;

7 the airflow through the throttling valve). If permitted to accumulate, the'

,q' ' , s f' .] ice can cause degrading engine performance to the point of failure.

1_' 'T j A-3. The proof before us has clearly demonstrated that beyond the*

j:g f f'Yl short distance from the cooling towers of about a quarter of a mile, the
7.j temperature and humidity differences between the plume and the am-?~i,- '

i9:,_ .' v ; . : l bient air are insignificant. The plumes would not present a potential car-

ff ' . " <

- ]d
buretor icing hazard different from the naturally occurring atmosphere,

,

Mg L.~. G because an airplane could not remain in such a small region of the1

4 ;j2i, '' .ced plume for more than a few seconds - too short a time for carburetor
%;% } 9 ) h. Q >f]

.

'j icing to present a hazard. Furthermore, in the alternative, and contrary

xcih[$p%c9;J-!
b.w3 to the evidence, even if conditions in the entire plume (up to about 10

3@; c. [< s/" c, railes long) were significantly different from the surrounding air, it
gy.- f' would be highly unlikely that an airpiane would, or even cocid, remain

n. * .
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in the plume long enough for sufficient carburetor ice to accumulate to-

~ cause engine failure. The plume behavior would not result in " socked-

;'
,

in" conditions in the local airport traffic pattein so as to cause airplanes
~ *

.
-

,

~ to remain in the plume for long time periods.
. ,,

A -4. In any event, the above considerations are unrealistically
O(

'

, y, , .
,

conservative. They do not take into account the fact that normal pilot9;c4k ~ , ' -

9:c;. W.{.g. T [ 'j procedure is to use the required carburetor heat system to prevent ice
# #" 1 J accumulation. If carburetor ice begins to accumulate, whether caused by'

.

i. , , ' >TL, if. ' . a plume or ambient air, there is ample timely notice to the pilot due to
~

symptoms of the degraded engine performance, and gauges, that ice isT M.C , 1
'

.

! accumulating and therefore carburetor heat should be applied to melt'

j3.k . .

19f' Q:1 the ice. Pilots must face normal variations in temperature and humidity-

, ; 3.' % ? .O ', 4 conditions over relatively small changes in airspace location of greater
u '; '' ' ' ' > - magnitude than variations which would be presented by cooling tower#

;j'.I t - A-5. The Applicant's witness panel included two meteorologists,

'
~

plumes..
. '

.

Messrs. Maynard E. Smith and David E. Seymour, with impressive cre-. : i, .

dentials and experience in studying cooling tower plumes (including(>3Q' ,q-

.J T from aircraft). Mr. Seymour is also an experienced pilot and flight,

,

1,'[J instructor with a commercial license. See professional qualifications, fr.

O.!7 N Tr. 6234. Likewise, the Staff presented an excellently qualified witnessJ
QQ 5 .% panel consisting of an experienced meteorologist, Mr. Earl H. Markee,

'.J.. and an FAA official, Mr. Bernard A. Geier, who serves as manager of
, '

,

5 J the General Aviation and Commercial Division of the Flight Operations'

lf'- - office. Mr. Geier has been a certified pilot for over 40 years, and has
been a flight instructor. The Staff's panel also included a Staff nuclear

. ' d; *%.7 ' ,, -
~~

engineer, Mr. Harry E.P. Krug, because of his expertise as an instru-
r y

', ment-rated commercial pilot. See professional qualifications, fr. Tr.
a r. @T, '

6883. As might be expected from their qualifications, these witnesses,
-

<*

A '. -

.,-J 'y^ both in the written direct testimony and under extensive questioning at
' the hearing, displayed thorough knowledge and understanding andv

'# - strong, thoughtful support for their conclusions. Indeed, they tried val.
% ' 'N' iantly in response to sometimes confusing, repetitive questions, to ex-
''V. plain their analyses and bases so that AWPP's lay cross-examiner, Mr.-

~ ,

I . . ' '
,

Romano, would understand the situation.~

se
A-6. In contrast to Applicant's and Staff's witness, AWPP's repre-a? .u:

M# ['! sentative (who also testified on behalf of AWPP), displayed insufficient
,, ,

;;ji .E,. (' V knowledge and expertise to be relied upon. He is a chemist with science

'me;@ degrees. However, he had no knowledge of the meteorology involved in
J A ,1.,a

'

@@ plume behavior. He has been a licensed pilot of small planes with 10Q, |l
' # M .l

years of flying experience, much of it in the local Limerick area.,n.

~72 ' T However, althot.gh he is rightfully concerned, as a pilot of a small
., ,

y .
. y-
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airplane, with carburetor icing, his premises of the behavior and efTect
of plumes were proved incorrect, as was his unlikely postulation that
inexperienced, imprudent pilots might not use carburetor heat to
prevent, or if necessary, remove an accumulation of carburetor ice., i

- .! Romano (qualifications and testimony), ff. Tr. 6725.
./, _ .i A-7. The evidentiary hearing sessions on this contention were held. c,

-

-

'

1 on January 11-13 and 17-18,1984.
p

:-3
e. ., : :,*

% ;, | 2. Behavior ofCooling Tower Plumes.-

-$ A-8. In our unpublished Memorandum and Order of November 8,
. NO

- . " . -
. 1983, we denied Applicant's motion for summary disposition of this'

,

^~
contention. In doing so, we held that if Applicant had established, as an

- 'l indisputable fact, its proposition that temperature and moisture condi-
j tions in cooling tower plumes beyond a distance of one-quarter mile
j from the tower were insignificantly different from those in the ambient

.
. .1 air, summary disposition would have been warranted. We would have so

- w ,l ruled because aircraft would not, indeed could not, reasonably remain
^

'

-9 ; within the influence of a plume within a quarter of a mile of the coolingY

C- G. tower for more than a few secondst - too short a time period for car-
T; ' 3 y . .J| _ buretor icing to affect the aircraft. November 8,1983 (" Summary1

W ,- - ' i .- Disposition") Order at 3-4. -

y * . h-. . "Q A-9. At the summary disposition stage, we found that there could'R-
,

j ;. ' .q be a question about the' applicability to Limerick of the 1981 Thomson.

ic \ "r _ W; y * Pennsylvania State University study relied on for Applicant's "one-quar-
' ~ k, . , f ter mile from tower significance proposition," because the design of the

n ,yi f - 7 '. ~ cooling towers of the Keystone Plant used in the study was different. Id.
. djd@ 'a D4'." . at 4. Based on the facts established at the evidentiary hearing, as set
,9:W

$f t a
forth below, we find that the Applicant, without any reasonable contra-

$ diction, has established by the overwhelming preponderance of the evi-?;
. :QiN,'E 2'

3
dence that the Limerick cooling tower plumes will not have temperature2,

- . it " ' ,- ] and moisture conditions significantly different from the ambient air
* y 1. ' ij beyond a auarter mile from the tower.~'

. M[/n' N-Q .;; A-10. To dissipate the waste heat from the operation of the facility,
*

,

n f '. ;i the Limerick Generating Station will employ two large, natural draft hy-
' E %.$ C ' J perbolic cooling towers 507.5 feet in height. Markee, ff. Tr. 6883, at 3-5.

T.A g /h. ?
;j.1.4; $ A-ll. The operation of towers of the type used at Limerick creates

?. . , visible plumes of water vapor under certain atmospheric conditions. The

9 m M n,,, ?.< @7 2 < s|
^ s

_ r* '- '
,.

~. m. J. yx,' ., .Q' *)
- . .,c.s., > n

' ' g'" [ ,;['jfN. 9
3

4- For exampic, assaming both a slow airspeed of 90 mph, and an airplane flown through the long axis
*

, -4 ' " 7 " " ,, of t$e plume within a quarter mile or the tower. a plane woJld traverse the qua ur miie in io seconc's.x
*"g Any other flg% pa;h would exWse the airplane to pmential ics.tg conditions for an even shorter tirre;. .

'
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plume emitted by the Limerick towers will always have a higher tem-' 97 ' * .
.3 .perature and greater water content than the ambient air. Excess . + r

'^
.<

[ [ ^ % [J , f vapor will condense to form a visible plume approximately 50 to 80% of

g[@n;M,3 3, d
~"

g,;g,~d. the time. The plume will always be less dense than the ambient air and
.

WG will rise due to buoyancy. Id. at 3-13; Tr. 6296, 6298-99, 6320, 6324
(Smith). The exact temperature and humidity content of the plume as itL':W 9% 4

@!@f%" ..[ exits the tower will depend on the temperature of the ambient inlet air
/Qf df%P Jd; drawn into the tower and the amount of heat being dissipated from the
@p.-9 % ~% plant (at different plant operating levels). Tr. 6317,6322 (Smith).a .

*'@ h)F ~f . A-12. ~ As the plume rises it will be cooled by expansion, evapora-
. i ,N -}' ' , ; jjy tion, radiation and mixing with the ambient air. Markee, fr. Tr. 6883, at
: v; s W/,1 j 3-13 to 3-14; Tr. 6290,6293 (Smith). The rate of heat dilution and con-r

N M .y'I ,T ~ . 3, j
sequent plume behavior are affected by the natural turbulence in the at-J%

' lf mosphere, the vigor with which the plume exits the tower (1100 to 1600

'

i ..' -
; $f" 'q ft/ min at full power operation), and the humidity and temperature of

,.

.

y ;y - the ambient air relative to the humidity and temperature of the plume.' '

^2 - .j '
~ Tr. 6292, 6296, 6407 (Smith); Tr. 6630 (Boyer). Very rapid mixing.

s

, ?.g ;;!:| k.~ ,|;s; y occurs in the immediate vicinity of the tower. Tr. 6291-93 (Smith).

jc:q e
p(

, . A-13. A temperature differential of as little as tenths of a degree
. , .

-

t .d t.M;. ' -
(Fahrenheit) over the ambient air will result in a buoyant plume. Tr.

d.Nhy &, 6681 (Smith). As they exit from'the cooling towers, the plumes will be
'

~ ' MC M ' * O very close to or at saturation.' Tr. 6639 (Smith). Strong winds expedite
fj the mixing process and reduce the plume's buoyancy as its warmer,

' T[F M . _ |g G7 wetter air is dispersed. Tr. 6299.(Smith).,On the other hand, if the at-'^

NV.D j , ;1 mosphere is relatively still, plumes will rise almost vertically to greater
heights and will continue to rise, usually until they reach a layer in$qq q q.g.V/Mh.GP .. '. which temperature increases with height, i.e., an inversion layer. Tr.

M M $.;} W - 6299-6300,6407 (Smith). Normally, as a plume rises under r.early calm
conditions it generates its own turbulence and mixing and either dissi-9Q

%%'fN]?$[ A
M

Oh Q + . d|? pates while rising vertically or reaches a layer in which there is transport
..; D if.

4 - .
wind and is carried away. Tr. 6302-03 (Smith). A plume rising into air --

[M hb.' '' d . and become part of the ambient cloud deck. Tr. 640810 (Smith).
MM.6 ' that is already saturated and therefore has a cloud deck will blend into

$N N7[l/s A-14. As testified to by both the Applicant and Staff, it is extremely

M M;M j rare for cooling tower plumes to assume a lateral orientation before .

% .Q.Myn reaching an altitude of 1000 feet. Tr. 6894,6908-09 (Markee); Tr. 6298

VjNyM.4*J (Smith). In' their studies of natural draft cooling tower plumes, Appli-

j lM cant's witnesses did not find a single plume whose rise leveled off below

2 [p @S S p % WgQ|.%1000 feet. They found only one bent-over plume between 1000 and

M pip 1200 feet. Tr. 6298,6334,6619 (Smith). Additionaliy, the Staff testified
%wtN .g. N - that there is only an extremely small probability that a plume waft might

W.hS[y%MW% 1.d;f .r.] - reach the ground in the vicinity of Limerick.. Such an event could or.ly
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' occur as a result of very turbulent, hurricane-type conditions, which
'

would be conducive to plume dispersion in any event. Tr. 6894-95 (Mar-.
_ .1

kee).~ '

;. .

i.- .

.

..r
. .; a; 3. Studies of Cooling Tower Plumes*

.

j . . , 4.9 ' A-15. . Applicant's witnesses relied upon two cooling tower plume.,

f. ' X , "'" j studies as part of the bases for their testimony that plumes will not alTect
,

%'_ ' - - !? ? , - a carburetor icing in the Limerick area. Smith and Seymour, fr. Tr. 6234,
*! at 5-7; Tr. 6423 (Smith). One of these studies, the Thomson (Pennsylva-M , ,y nia State University) study of the Keystone cooling towers in Western'. -

-

,

: M Pennsylvania (App. Ex.13), was conducted expressly to determine con-.,

J.'. _ ,7 ditions inside and outside visible and invisible plumes. Tr. 6259,6279,
f 6405, 6418 tSmith) The visible plume was tested by making airplaneo

.,

3
. flights at right-angle cross sections at various altitudes from top to' '

,'
bottom and at various distances along the length of the plume. Tr..

# 6259-60, 6419, 6458 (Smith). When the visible plume terminated,.. ,

>C ! those procedures were employed downwind at the same altitudes and at
'

-

4 -

Y D ' ' increasing distances out to 10 miles to test the invisible plume. Tr. 6419,-

f-<- ~E . 7 6458,6460-61 (Smith). This technique enabled the researchers to inter--

" J . gid sect the so-called invisible portion of the plume with great regularity.Tr.
.

7 7 '' i j 6262,6279,6419-20,6459 (Smith).
~y a ? g f.: A-16. ' The Thomson study results indicate that in-plume temperature

'dg *O J _ ; and humidity conditions vary sharply within one-quarter mile of the
J .2

, tower, with both quantities significantly exceeding ambient levels for
- 4 . * N w. c . , very short periods. Smith and Seymour, fr. Tr. 6234, at 5-6. Beyond a-

gj , 7 p, a quarter mile, however, in-plume temperatures were found to be almost '

p e . gy i ,, d - ndistinguishable from those of the external air, and the humidity dif-
'

y

'g ; mgg1,~ M ference dropped to 0.25 gm/kg or less. This is a very small excess as the'

Mh4 ' 2D { 'M natural atmosphere, when saturated, contains about 3.5 gm/kg of water
'

%' % vapor at 30*F. This figure increases to' 22 sm/kg at 80*F. Smith and
~ ' Seymour, ff. Tr. 6234, at 5-6 and Figs. I and 2; Tr. 7094, 7106-07, , , < .

,

g j7.B . - (Markee).
% ' I q c '- M A-17.1 Contrary to AWPP's unsupported claims, the results of the

[~ C " A f
fp ~."'f s;C' Thomson Keystone study are valid for Limerick. The key climatic condi-

] tions applicable to carburetor icing are nearly identical at Keystone and
'

,

' ' ; j;cJa ' m Limerick. Smith and Seymour, fr. Tr. 6234, at 6; Tr. 6423 24 (Smith);
Jg'f.: ;. . .. N Tr. 7033-34 (Markee). The plume and weather conditions at Keystone'

.

,
_ g'L1 are not affected by the modest ridges located 40 miles away. Tr. 6444-45

W]pp;';pr 4N W .%( j> ,,U U
(Smith).'

'
,

{ A-18. As noted in our order denying summary disposition, the Key-
"N J stone towers are smaller than the Limerick towers - 325 feet and 507'

-
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feet, respectively. However, the expert witnesses for the Applicant and
,

Staff testified that based on American Electric Power data, there is little
i difference in comparative behavior of plumes from cooling towers from

,i d plants that are about 500 megawatts and larger. Tr. 6424 25 (Smith); Tr.'

, - / *! 7033 (Markee). This was not contradicted by either other testimony or,

1 under cross-examination.- ''
1

p , ij A-19. We agree with the Applicant's conclusion, supported byr

, .Q Staffs meteorologist (Tr. 7033, 7086-87, 7106-07 (Markee)), that as a'

,' Si result of the plume and ambient air mixing processes described above,-

1 'the distance would not exceed one-quarter mile from the tower within*

,- which temperature and humidity in the plume could reasonably vary.

j enough from the ambient air to cause or exacerbate carburetor icing.
i This is well supported by their expert knowledge of plume phenomens,- '

i their review of the literature, and the Thomson Keystone study. See,

j e.g., Smith and Seymour, ff. Tr. 6234, at 5-6 and Figs. I and 2; Tr. 6267,
j 6286,6312-13 (Smith); Tr. 6286,6350-51 (Seymour).

j?

.| 4. A WPP's Disagreements Regarding Plume Behavior

/ A-20. AWPP's disagreements with the information and conclusions
regarding plume behavior testified to by the Applicant's and Staffs ex-'

~ *

perts are insubstantial and without foundation. The arguments by"

AWPP's representative show an unfortunate apparent inability to under-
i

stand the testimony. Indeed, the arguments illustrate why the testimony'
'

a
of AWPP's representative is entitled to no weight. For example, AWPP-.~;

5;' seems to believe that the testimony that plumes will not affect carburetor.
,

icing beyond a quarter mile from the tower means that Applicant and
Staff believe that plumes longer than a quarter mile will not exist. This

"

'

is not correct. The testimony is that longer plumes will exist, at times as
much as 5 or 10 miles long. Tr. 6264-65 (Smith). On rare occasions, the
Applicant postulated that, based on American Electric Power studies per-

'

,

j formed by Mr. Smith, and a computer modeling run for Limerick, the
~

i Limerick plumes may even exceed 10 miles. Smith and Seymour, ff. Tr.
6234, at 7-8. This is not inconsistent with the well-supported, uncontra-t

.| dicted, and often repeated testimony at the hearing, regarding the lack
't of significant temperature and humidity deltas of the plume over the am-

i9 ~ bient air at c;istances greater than one-quarter mile from the tower.
~4', A-21. Similarly, AWPP's argument (proposed finding 6) that thes

/f%: ' velocity of the plume as it exits the tower, of 1100 to 1600 feet per
ij minute, contradicts the testimony of lack of significance beyond a quar---

1,;p/ 9, ter of a mile. This argument is a non sequimr. In the first instance, even. ' f.
'[ 1,

if that velocity continued, we fail to see how a high-velocity plume coula
-

,

'|*-
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contradict the testimony and data oflack of significance of the conditions
within the plume beyond a quarter mile. To the contrary, if such velocity i

' , continued it would appear to promote even more rapid mixing of the I.

plume with the ambient air. In any event, the testimony was only that*
.

+ , these velocities occurred at the point of exit of the plume from the-
'

-

* F ~ tower, not that they persisted. See our Finding A-12.
~

~

, ..
'

- "- A-22. AWPP postulated that saturated, stagnant ambient conditions_ . . .

yf could cause the cooling tower plumes to remain near the ground and'

J s ,' . concentrate in an inversion condition, causing a carburetor icing threat.,

This was unsupported by AWPP, and was authoritatively discredited by< -
,

i,

.,
.. the expert testimony of the Applicant and the Staff. As noted above |

- -

F ' [ . j* * (Finding A-13), when the ambient air is saturated, the plume will rise
' ' ' - Into the atmosphere, continue to mix with the ambient air, merge with-

,

J'L.+ '

the cloud deck, and then be transported away over the course of about
'

an hour. Tr. 6408-10 (Smith). Further, during stagnant ambient condi-.

tions, plumes would rise to greater heights than normal and would not
;f

.

cause a significant humidity increase in the airspace close to the tower or'

.,,

' N 4 - the ground. Smith and Seymour, fr. Tr. 6234, at 14; Tr. 6407, 671213
. ', ~ ; (Smith). There is no such thing as completely stagnant air - air always

'

*

* moves, although at slower rates in stagnant conditions. Tr. 7050 51.e
'd (Markee)., j.6 , ' ' p. ,

'

%./ A C ' A-23. The plume phenomena described above show that even whenMf 7 '' ; , > J j ambient dispersion conditions are poor (i.e., stagnant), plumes will rise *

.e ;/ )! to heights of several thousand feet, where the stronger winds will dis-.

A " perse them. Markee, ff. Tr. 6883, at 2. The computer model run for'

L' ' , '
Y ' . . . _

Limerick by the Applicant is consistent with this expert view. It indicates.

- -' 't - that the Limerick plumes will always reach a height of at least 1000 feet"

7,A, G. i above ground before leveling off, if they have not dissipated before i

-1 reaching that altitude. Smith and Seymour, ff. Tr. 6234, at 7-8. See also* N 4'
.;

' ' y;f fjn] our Finding A-14.
,,

, . ;- ,

, ,. ,

*

.1 - 3. Airer.nft Carharenericing=
. . v. .,gn~ ,:

. t c.M i (P, , A-24. AWPP's assertion that the Limerick i.ooling tower plumes will '

n ;#. i lead to increased aircraft carburetor icing ignores the fact that the condi-
'

g . 4 ".~'
N., * D;

,

,

tions causing carburetor ice formation are well understood and that steps
j have been taken to assure that it does not present a significant problem i

n-
,.,

(8,J,'..e.cd ' '7, ;; to pilots who are reasonably attentive. Smith and Seymour, ff. Tr. 6234, I

w x. . iv - '% at 8; Geier, fr. Tr. 6883, at 2-4; Krus, ff. Tr. 6883, at 2-3. Carburetor
'

'a F '' ' . . ; N d icing occurs as follows: The vaporization of fuel, combined with the ;
'4' ~ 74 ,' rapid expansion of air as it passes through the carburetor intake valve, ;

ft [ causes that mixture to cool; the water vapor content of the intake air
''

.' ,; .
+ .-; y., .
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may then condense, and if the temperature in the carburetor reaches
32*F or below, the moisture can be deposited in the fuel intake system
as frost or ice which may reduce or block the passage of the fuel / air mix-
ture to the engine and cause engine failure. Due to the venturi effect of
a partially closed throttle valve, carburetor ice is more likely to form
when the throttle is not fully open. The temperature of air passing down-
stream of the throttle valve may drop as much as 60*F. Smith and
Seymour, IT. Tr. 6234, at 8; Geier, ff. Tr. 6883, at 2.

A-25. On.very dry days and when the temperature is well below
freezing, the moisture content of the air is not sufficient to cause car-
buretor icing. But if the temperature is between 20*F_ and 90*F, and

| moderate humidity or visible moisture is present, there is a potential for'

carburetor ice to form. Smith and Seymour, ff. Tr. 6234, at 8 9; Tr.
6517-18 (Seymour),

a. Timefor Formation

A-26. Experiments have been conducted on the ground using an au-
tomobile engine and an airplane carburetor to accumulate the greatest
amount of carburetor ice in the least amount of time so as to establish;

1 the power losses associated with timed exposure to optimum icing condi-
! tions. Such studies are done in a laboratory because it is difficult to find
I optimum conditions for carburetor ice accumulation occurring naturally.
! Tr. 6507-08 (Seymour).

A-27. At such conditions (68*F and 100% humidity), the study
found it would take 8 minutes of flying time for enough carburetor ice

| to accumulate to cause a 25-rpm reduction in engine speed. This result
. | assumes that the proper preventive and remedial measure of using the-

carburetor heat control, discussed below, is not taken. Such a drop is
i

not even significant enough probably to be noticed by the pilot. Smith
,

and Seymour, fr. Tr. 6234, at 9; Tr. 6374-77, 6527 28 (Seymour). The
FAA witness appearing on behalf of the Staff stated in his direct written
testimony that although carburetor ice can form instantanmusly under
the proper conditions, it does not accumulate at such a rate that the pilot
who pays attention to the signs cannot prevent engine stoppage due to
blocking by ice of the carburetor throttle. Geier, ff. Tr. 6883, at 2.

! A-28. On its face, the FAA witness' prepared testimony is not incon-
.| sistent with the Applicant's testimony based on the icing test studies. In-
I stantaneous ice formation is not an accumulation of carburetor ice =hich

d would create a flying hazard. That this is what the FAA witness meant-

- 1 was clarified at the hearing. He and the ott er Staff pilot witness did not
wish to testify to a particular tim: frame such as 5,8 or 10 minutes, due'
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to variation in aircraft and conditions. Tr. 7002-03 (Krug, Geier).,
'

However, he explained he agreed with and had no evidence to believe
- : . that the conclusion of the study relied on by the Applicant was wrong -

. [[ i.e., that it would take some time (8 minutes according to the study) of*

.

J;'' h : flying through adverse conditions without carburetor heat to accumulate*

" .M Cf ji enough carburetor ice to present a significant hazard to an aircraft. Tr..-

N 7001-03 (Geier).
+ #

_

s,

r . ( A-29. Based on the above, even if an airplane would fly in thes
' '

9. Ni plume within a quarter mile of the tower, it would pass through that
t, * y area in a matter of seconds - much too soon for hazardous carburetor, ,

% ice to accumulate. The use of the quarter-mile distance as the maximum--

-';%c.y.h area of potential adverse effect was conservatively based on the premise
s

L.

[ * "I' . that differential conditions between the plume and ambient air condi-
',

'O tions of not more than l'C or a half a gram of water vapor per kilogram
- g of air would not have an effect on carburetor icing. Tr. 6249 (Smith). As

discussed above (Finding A-16), the conditions beyond the quarter mile
,

_

distance would not exceed that. Actually, the one-quarter-mile distance'

proposition is conservative, because a differential between the plume, -
_

and ambient air conditions of 2 or 3*C and 10 or.20% humidity would'
-

'

' i ;< not significantly affect aircraft carburetor icing. Tr. 6267 (Smith).
y- g ,,, T A-30. Moreover, even if we believed, contrary to the evidence, that

S}, '.; _ ' ''fr@Jr
the cooling tower plumes could cause carburetor icing for distances''

. .

7 beyond one-quarter mile from the tower, and that pilots would not apply
,

_

carburetor heat to prevent or remedy icing, there is another factor whichA . +
' WI3 demonstrates that the contention has no merit. The record fully sup-

.t ' N ,'!7 W ports, and we agree with, Applicant's proposed findings (45-47), show-

(y ^,
N' ~ ing that it would be highly unlikely - indeed a nearly impossible, pur-'

w. 'c. poseful maneuver - for a pilot to keep a small general aviation airplane

[
'' ''

' ' ?j of concern in this contention within eve'n the largest cooling tower., u

l' - plumes for their full extent long enough for enough carburetor ice to,~ -

form to present a hazard to the airplane. See, e.g., Smith and Seymour,n*
,2

.
ff. Tr. 6234, at 7-11.

.p., ,

'3 "

-y
:,- :'g .i; u . : ,

y | c i>| @ b. Prevention and Elimination of Carburetor kings~

%c.

.L.JS Wn A-31. It is not necessary to make further findings in order to decide
a, f ,i .? h9 that the contention lacks merit. However, we do so to show that the con- -

{!. (d T %Qdg;
7 .?Qji..y@ - servative assumption used to this point that the pilot would not prevent

,

' or, if encountered, remedy carburetor icing, is unrealistic.
@ } | ~ N.d j A 32. All airplanes with carburetors are required to have carburetor
C deZ M;( heat systems to prevent and eliminate icing. Geier, ff. Tr. 6883, at 3. All

. . 1 Ob, parties agree that aircraft manufactured since World War II have such- %
p:
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; systems, and therefore 99% of the airplanes flown in the Limerick area-

are so equipped. Tr. 6651 (Seymour); Tr. 6834 (Romano).~-

A-33. AWPP agrees that if carburetor heat is used, ice will not form.
.,.

Tr. 6852 (Romano). Unless the ice were allowed to accumulate over a'
_.

iij long enough time during which the pilot would have to ignore seriously
'

.,y j

1. { , ,,j degrading engineperformance, by design of the airplane carburetor ice.

my7- 9'. , 4 can be removed in seconds by the use of carburetor heat. Tr. 6364-67,

<.Q 6376-78,6383 84 6668-71 (Seymour); Tr. 7004-05 (Geier). Carburetor
3.g.g.

% ice would not ca'.ise instantaneous engine failure without significant
H @I,i

% noticeable sjmpt6ms alerting the pilot to the problem. Tr. 6376-81,
'

,

,'4 * M.V 6628-29 (Sey|noup. A trained pilot would not be lixely to confuse the
1.| M indications of other engine problems with the indications of the accumu-

: g' a,!.;' (&
*

r
lation of carburetor ice. Geier, fr. Tr. 6883, at 4-5. ,

;

- g, j A-34. Beyond the fact that a pilot should be able to remedy a car-
1 buretor ice problem after detection, there are proper flight procedures

for different maneuvers to prevent a carburetor ice problem. These

f 'q procedures would prevent problems in the local Limerick area even
.

' though there are airplanes taking off and unding at local airports near1

d Limerick.2.- 2

jb A-35. Carburetor heat is not used in normal flight as it reduces thee
[ '[ output of the engine, but pilots are trained to apply carburetor heat at, ,
W N the first indication of an icing problem. Smith and Seymour, IT. Tr.

O ' . j |~ 6234, at 12. Also, carburetor heat is not normally used during takeoff be-
5 * ' 'i cause full power is desired and the potential for carburetor ice is less

,

- when the throttle is fully open. Tr. 6673-75 (Seymo'.ir) Tr. 7042
. <

W2 (Krug). However, before taking off a pilot should test his carburetors.. -
*

w ;s. T $ heat control. This will assure that it is' working. It will also indicate
34 whether any ice is present based on the reaction of the engine to the ap-'

s,.- .

e qy plication of the heat. If symptoms of ice occur during that preflight
<-

a . check, then the carburetor heat should be reapplied just before takeoffC N *
-

to assure the carburetor is clear at that time. Smith and Seymour, fr. Tr.'

, -. '
' . ' d. 6234, at 12; Tr. 6673-74 (Seymour).' -

.

M 3Myg . I A 36. In making an approach for landing an aircraft which has a car-

('% ~ i O s buretor, the pilot normally applies carburetor heat on the downwind les
q jq N* - even if there is no indication of carburetor ice. An increase in engine

g '; , C,s T rpm after the carburetor heat is applied is an indication that carburetor
h f 4 % gd.g ice was present and that the heat has eliminated it. Such an increase is

y p.,.;. m . . . < .
..f h f ? 4
'.;6Nd-t4['hg'%[[.'Z

* ) ..' t h ".78
-

2 Based on our rindings on plume behav.or, local airport traffic will not be affected by the plumes--l $d.Wr [g,
J [ & ', eg which,if they do not dissipate first, will rise to over a thousand feet above the ground. The typical air..O N

_ . ' . port traffic altitude is 800 feet for light aircraft and 1000 feet for heavy aircraft. Tr. 6648 89 (Seymour).., *# , . .g4 ' : * ? j j'$.' b The pattecn altitude at the closest airport. Pottstown.I.imerick,is 889 feet above the ground (1200 mel).
s

;<t2 -#

,.,V, .. g?L J well belcw the lowest heights at which plumes mill level ofr. Tr. 710102 (Gener)..c
' yyy 9;,, ma
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.. - an indication that the pilot should continue to use the carburetor heat.
f" - As required" in a flight manual instruction regarding the use of car-"

'b m buretor heat means that normal procedure is to leave the carburetor
y heat on throughout the approach. Tr. 6890,7007-08 (Geier).

M'' A-37. . In the case of a "go-around," a situation in which a pilot must
7,:% . reapproach the runway after beginning his pre-landing descent, carbure-
'f't . tor heat would have been applied during the pre-landing descent. Once a

$ N[ , - pilot realized that a go-around had become necessary, carburetor heat
g' would be eliminated and full power applied, thus ameliorating any icing

'

i(.M; ..
; 3- potential. Carburetor heat would again be applied upon reentering the

landing approach. Tr. 6676 (Seymour); Tr. 6835-36 (Romano); Tr. 6890

N|..M
(Geier).

.i A-38. It is not our conclusion that aircraft cannot be placed in haz-
Ng# a'rdous circumstances, perhaps even to the point of a tragic accident, by
4.3,. carburetor icing. But it is our finding that this would occur only due to.

.

, ' pilot failure to use well-established procedures and available equipment.
fy,
;gyn.

_

The procedures are well established and the carburetor heat systems are
required precisely because aircraft carburetor icing is a well-recognized

]Q potential hazard.

(Q' n.* |
g A-39. More to the point, any' variation between the ' cooling tower

plumes and the a'mbient air is insignificant when compared to the much
W(7 larger normal temperature and moisture variations over relatively small

.%, G - changes in location that pilots face in routine flights through ambient
dy air. Indeed, changes in altitude of a few hundred feet may result in dif-
.n ferences cf 5 to 10*F and 50 to 60% in humidity. Tr. 6997-98 (Krug);,

- u M. Tr. 6356 (Smith); Tr. 6367 (Seymour); Tr. 6644-47 (Smith, Seymour).
@$4 A-40. . Based on all of the above, we find that AWPP Contention V-4

IU? d.t _: lacks merit.
F c:--.% .

6?qn '-

. yh . B. FOE Contention's V-3a and V-3b: Natural Gas and Petroleum

%, ' , ., Pipeline AccidentsFm

g 1, geckpen g

7 . B-1. On September 19, l'981, Mr. Robert L. Anthony filed a peti-
QQ tion to intervene on behalf of himself and Friends of the Earth in the
%./ Delaware Valley (FOE), including some thirteen proposed contentions.

M@Q:|j 1
. ik ~ In its Memorandum and Order of October 14,1981 (unpublished), this - -

f Board scheduled a special prehearing conference for approximately the
j@ a. first week in January 1982 to consider, inter alia, the contentions, the ob .

37M _ - jections to the contentions, and the responses by petitioners to the objec-"

M- 'tions - from all participants in the proceeding at that time. We also re-
'' "

3@ 9
quired that all contentions be refiled, since coordination among petition-.

f dL'3 '
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- ers had not taken place and some of the preliminary contentions were'

. poorly ' organized, redundant and unclear.
B-2. On November 24, 1981, in a Supplemental Petition of Coor- ,

' s
"

- - - dinated Intervenors, FOE, among eleven other petitioners, filed sevens

s. ; proposed contentions, which superseded those filed previously. FOE /
*

i
| . ,['" ,j Mr. Anthony was found to have standing to intervene in this proceed-J

' j; ing. The Board denied six of FOE's seven contentions in its Special Pre-'

u
y ,[,1 'r '

j' hearing Conference Order (SPCO) of June 1,1982. LBP-82-43A,15
NRC 1423 (1982). Our ruling on one of FOE's contentions (Vill-11,: 's- e t

; , @N, - having to'do with emergency planning) was deferred until after the Lim-
1 erick emergency plans became available. While we denied FOE's Con-'

'N . . . ' +

%n[ N F j' tention V-3, related to the danger of fire and explosions in connection
j with gas and oil pipelines and industry near the plant, we allowed FOEf, . 2.

,

.} 30 days to file contentions which would allege specific deliciencies whichi;-.
~

;

j- FOE believed existed in the FSAR analysis of these matters. Id. at**'
,

, 1 1513-14. FOE responded to our SPCO on July 7,1982, listing ten con -
F ~ 1% tentions that it characterized as severe deficiencies in f 2.2 of the FSAR.

,

1 3 .3 .

. Generally, these related to explosions, fires and missiles arising from-

.#

- _ J./: pipeline and industrial activities.
. B-3. In our Order (Concerning Proposed FOE Contentions onMQ(jgIik Hazards from Industrial ~ Activities) of November 22,1982 (unpub-

.

"i TE .
- lished), we denied all but two' of the newly proposed contentions, i.e.,. -

'i!. b ( * . Contentions 3 and 5. To focus these contentions on the areas of -*

3*j f f 9.g f N . concern, the' Board rewrote and renumbered them, as follows:
'

EUNS . ,
. . .

.

,t

faJ . < :X V.3a. . In developing its .nalysis of the worst case rupture of the ARCO pipeline.
the Applicant provided no basis for excluding consideration of siphoning. Thus, the%{ D"' i >

consequences from the worst case pipehne accident are understated.

| ,W:(y[RM.s ,r .,
,

,' , ;. ,
..M .

~

B, > V.3b. In discucsing deflagration of gas and petroleum due to pipeline rupture, no .

2. " # * ' .
specific consideration has been siven to the effect of radiant heat upon the diesel .

;'

^ A r; . .[4 Q
<

i '; f sx - generators and associated diesel fuel storage facilities.t ,

|%s ,.
: v.

-

..

B-4. We note that with respect to Contention V-3a, consequences~ h. f r:/ ~

from the worst-case pipeline accident were understood to encompass

MNhn,C; E']@
MQ 9h

missiles of pipe fragment or rock damaging plant facilities as well as:

.jM} % U -n damage from' overpressure. With respect to Contention V-3b we note
+

Z CE;A
' .that concerns about the impact of a pipel:ne fire on the diesel generators !,

,

dM k;' * and the diesel fuel storage facilities were not discussed explicitly in the

@[h@k[k[.2M FSAR.2 Although not explicitly part of FOE's contentions as admitted,

5,%gG,]g,:.e. . M<au -- . . - .*
3 foe / Anthony filed a response to and a monon to reconsider our November 22,1982 order regardint.' t 4* T # ~ foe contentions on December 19, 1982. Upon reconsideranon, we demed the motion on March 10,

/

.-.>.f.7'. g ,d --

2 %.^{ g * * , ] 1983 (LBP-83-14.17 NRC 473).
.
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. .| . the Board found that consideration of the detonation of natural gas from
| the Columbia Gas pipelines, which all parties had addressed in their pre-

,
. filed testimony, should properly be considered for completeness, given.

/~ the issues in controversy before us. " Memorandum and Order Ruling
d on Motions to Strike Testhttony" (December 1,1983) (unpublished).
Tl B-5. As a preliminary matter, we note that the proposed testimony

'

o, ('' .i' of Mr. Anthony on Contentions V-3a and V-3b was not accepted, be-
j.4: cause he does not possess the expertise necessary to testify as an expert

- l'' '

'"] witness. We did allow the testimony of Mr. Bevier Hasbrouck, on the;

9 basis that he was marginally qualified as a physicist to discuss pipeline,

j explosions, even though he had no direct experience in this area. Evi-
J] dentiary hearings on these matters were held on December 12-16,1983;

' 4, i January 9-10, 23-25, March 8-9, 20-23,1984.i

|- 2 B-6. The Board wished to ascertain from the Applicant and the
Staff at the outset whether they depended, for any part of their cases oni

these contentions, on the probability of a breach in the pipelines occur-
. ring, as opposed to the nature of ruch a breach and its potential conse-: .

quences.- Both Applicant and Stati conceded that a pipe break could
N ; occur. Tr. SG76'(Wetterhahn); Tr. 5076-77 (Vogler). Consequently, we

p]
'

do not consider the probabilities of rupture of either the ARCO or the,

Columbia pipelines. We do consider the consequences of worst-case acci-r

| ''i. dents potentially resulting from the rupture of these pipelines in the-

~

-I vicinity of the Limerick Generating Station. To do this we determine, in.

f turn, the nature of the materials transported in the pipelines, how much
1 of these materials could react to produce heat and blast overpressures

and the ability of safety-related structures, systems and components to-.;

1 withstand such impacts, including interactions from the nonsafety-
d related structures, systems and components that could be damaged from
': the results of potential heat or blast impacts.,

-

i c:
.

*

2. Summary'

|- - B-7. -In censiocration of FOE's Contentions V-3a and V-3b, the
!- Board has carefully evaluated the potential effects on the Limerick Sta-

j tion of postulated fuptures of the ARCO and Columbia pipelines. We
'

l'y have not considered 'vhat might have been argued as to the low probabil.
3 ity of such nytures..We have considered what we believe to be very con-

%y ~ servative postulaics ef t:ccident scenarios that would lead to radiant heatj

!. and overpressure impacts on the Station. Suct conservatisms include;' ,

4~ the distribution of material released from the pipelines, the meteorologi-
h3 cal conditions prevailing at the time of rupture, the transportation and.

,

_ .] dispersion of flammaole mixtures toward the Station and the assumption
,

i.
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' that such unconfined mixtures could be detonated. Even assuming burn-1

ing or detonation of such mixtures, conservative calculations of the radi-'

'
- - ant heat loads and overpressures on the safety-related structures at Lim-

.z.
.erick, and the effects .of failure of nonsafety related structures on the

' . - N. . , ',b ' safety related structures, demonstrate the adequacy of these structures:
_ . ,

,f g. ' ;,, , ) . to withstand the efTects of postulated ruptures of the ARCO and Colum-

S.
.b, . .' 'f bia pipelines. Accordingly, we find FOE's Contentions V-3a and V-3b to,

'-

." F i have no merit.'
* %q. ;. ,,f. _) B-8. We find the Applicant's and Stafi's witnesses to be qualified

- .

.g
,f3 !/ ~ ~ and competent in their respective disciplines and their testimony to beg

. .

credible and persuasive. On the other hand, we find the qualifications of<# 79 ' ' ...

.
.. .e .

FOE's sole witness to be limited, in education, training or experience ap-9. I''', [G , .Q] plicable to the issues raised in these contentions. Based on limited
' *

' ' '''

C i '

'i qualifications, and the content of his testimony, we assign no weight to
' -' his testimony.-

-

~
~ 3. The ARCO Pipeline

b ..d ; a. Description ofPipeline
,

w; .> .. . .

B-9. The ARCO Pipe Line Company operates and maintains a pipe-h/ 'y
,

~ line that traverses Chester and Montgomery Counties in Pennsylvania..-'gy ^
~/v'e This is known as the 8" Northeast Boot (Pa.) to Fullerton (Pa.) Pipe-47g 3,

_ < p g. g . .* line. It consists of an 8-inch diameter, 0.250-inch wall thickness x 42

-M grade steel pipe coated with a coal tar enamel and additionally protected

_ < C'i
-

against corrosion by an impressed electrical current cathodic protection#,S _' '

O[' "f: .
. system. Christman, ff. Tr. 5093, at 1-3. The pipeline has .I capacity of

~

31,700 barrels per day * and operates at a maximum pumping pressure of
,

gf+O ' % ' , .'
'1100 pounds per square inch gauge (psis). Normal operating pressures

'

4'

Jg.?(pn cE,
,

~ 1000 psig. The pipeline was buried at least 3 feet below grade at the time

ff for gasoline are 850 to 875 psig and for diesel and furnace oil,950 to'
/ - ;

; : it was constructed in 1955. Christman, fr. Tr. 5093, at 3.
,

,

' m\ , .s
; -|s -,; -

. ,qi .; n. . ;..
+~

7 i- b. Contents ofPipeline
,

yy . .<. ~..

.,.e ,,

, j pi B-10. The pipeline carries automobile gasoline, kerosene, diesel oil -

! [[[,, N 'A ~ ^f' and home heating oil. ARCO. Pipe Line Company has stipulated in an
c M'M.. .M ( 'fpR.' amendment to its right-of way agreement with PECo that it will not

.x .: w
(.

, M. ,j ~75, % ,- carry propane through the line. The pipeline has never carried butane or'

- p> , ,-: y.; y x ,

.n a >

, ; ,' .,gsf .a .]"
~vg: ( .. .. ;-

'''. I one barrel of petroleum products is equivalent to 42 sailons. Thus. 31.700 barrels per day is equiva-' '
'

?f i.-' " , lent to 55.475 gallons per hour (sph).*

' Y s 'q y , |!; [ [M.
c :: . at, %.j
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liquefied natural gas (LNG) and could not carry either product without-

'

N.A? ' physical modification of the pipeline. Tr. 5109 (Christnian). Although. , ,

- '. A i: the pipeline could carry aviation fuel, which is simply a higher octane,' h 'f 'J N '
,

; gasoline than used for automobiles, the line has neve9 been used for this.
- -

,

", @V! Q e di1 purpose, to the knowledge of Mr. LeRoy A. Christmar., who is the Mon-
, 5

.q;y 7 > w ;"i tello District Manager for ARCO for approximately 1000 miles of pipe-;

: 9 n h @ f'D , ,.' line in Pennsylvania and New York, including the 8" Northeast Boot to, ,

4 % C.>g/( O Fullerton Pipeline. The present tariffs on file with the Pennsylvania
n y c- F W , ",' ~t Public Utilities Commission (PUC) cover transportation of the follow-
V W ' ? ' ', ' _ J d ing: gasoline, kerosene, jet engine fuel, trac,or fuel, diesel fuel, and

v ,..'
'

a ' y light and medium fuel oil. Christman, IT. Tr. 5093, at 1,4. Kerosene and<

~ E.- im { ~) jet engine fuel would t e less volatile than automobile gasoline. Tr. 5231:

jc 't ( MG : '[ (Christman). Auton.obile gasoline was considered in the Applicant's
;1- cf .f analysis because it is the most volatile substance carried and has the~',

' r' . .j highest energy content. Aviation gasoline has a lower volatility and
I ;.. lower heat content than automobile gasoline. Walsh, fr. Tr. 5411, at 4..

,

No new product has been added since 1978. Tr. 5122 (Christman). If'p -..,, .

"
' '( 7 p ,z propane were added to the tariff, it would certainly be known by Mr.
,#3 ..i . Christman and others well in advance. Tr. 5122 (Christman). See also

"-

f , . 'O:s . - | Agreement attached to the Testimony of Vincent Boyer, ff. Tr. 5412.f
o ; v|

N.'s'c h.n . M sj
'a<

'

f.7:K; m .|.if ,,Ti c. Location ofPipeline
.s -

: :.

: g..M S.v , ' l, B-ll. The Northeast Boot to Fullerton line is 48.87 miles long.
. .:

se g~ y n ' 7.' Christman, ff. Tr. 5093, at 3. Within a radius of 5 miles of the Limerick!

y.e-
/Y%l' [''

site the pipeline runs generally in a south-to-north direction. FSAR Fig.2 :7 .

M.M)' hW F i
,

3 2.2-1. See also Fig.1, taken from the SER (Staff Ex. 6) and reproduced
Eg 9 at the end of this section of the decision solely to provide a general

*

. ' @@4 4.e 1
. depiction of the orientation of the ARCO and Columbia Gas pipelines.
j j M- Its location in the vicinity of the site is depicted in Applicant's Ex.18, a;

' Mb ; fM". c'1 ' site plan drawn with a scale of 1 inch equal to 200 feet. This plan in*

%,,. $ C cludes 2-foot topographical contour lines. It shows the pipeline proceed -]$ Qf['. j-

ing northward from the easternmost corner of the Limerick Information
J f a g,/ S O f Center parking lot approximately 400 feet, then slightly west of north..

hy:[fW ' J- % , 4.j~| for approximately 850 feet, then north for approximately 500 feet, and
then east of north for approximately 1200 feet. Almost directly east ofr

| wf t.M .N..) the valve and meter house (located between the two coo!!ng towers),

NbN:dkfh@4J the pipeline crosses Possum Hollow Run. Approximately 550 feet south
M of this crossing, the surface elevation reaches the nearest high point in

@ f.f ? p . g(U s '[ih h p h.W; 3. this direction of approximately 244 feet mst (mean sea level). Approxi-
m y .ne m mately 1300 feet to the east of north of this crossing, the surface eleva-.c

~;NNNN% tion reaches the nearest high point in this direction of approximately|

&_ f R.y'~f m9 W;%:;:; .V,; y. 9 -
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272 feet mst. PECo's witness Walter C. Payne identified these high
points as being approximately 270 feet elevation, approximately 1400

-

feet north and approximately 245 feet elevation, approximately 600 feet*

south of the Possum Hollow Run crossing. Tr. 5378-79 (Payne). The1
'-

elevation of Possum Hollow Run at the point of the pipeline crossing is

,i approximately 168 feet msl. The nearest approach of the pipeline to the -.7
. .,

", l',
.

'}9 Unit 2 reactor building is approximately 1603 feet. The Unit 2 Diesel
.

Generator Building is 1665 feet away. Payne, ff. Tr. 5357, at 5. It should
9 be noted, however, that the location of the pipeline itself, or the location

., '

- % ."
of breaks in the pipeline, are not necessarily considered to be the actual

- - j
locations of the fires or explosions that are postulated for the purposes

:;7 . of this occision. These latter locations are determined from the postulat-] ed break locations and other factors, such as topography, wind direction
. ,

'* '

,
, ,g

and speed, as discussed below.' ''

f
B-12. FOE contended that the Applicant did not know where the*

.

ARCO pipeline was located (in the vicinity of the Limerick site) and
that the Applicant could be wrong by 50 to 100 feet. Tr. '5135-36

, ,

-

(Anthony). Witness Payne testified that using a more refined technique

. .
than photogrammetry, PECo knew the location of the pipeline within

,

k. '

44 ~ .$ ' K uss than 1 foot over 90% of its length and within a foot or two over the
remaining 10%. Tr. 5380-81 (Payne). The more refined technique is de-

,

.9'q ' ~, # r.1, .
~ [( y.: : E ; L, scribed in detail by Payne, ff. Tr. 53H, at 3-4. From its recent investiga-

tion, the Applicant determined that the location of the pipeline as in-,

Q f@ i ' dicated in FSAR Fig. 2.2-4 deviates slightly from its true location. At its
,

' '
- -

> ,J l maximum deviation, it is actually 50 feet farther from the Station facili-.g %, .

-

ties than rhown in the FSAR figure at the point where the pipeline exits. -n 'c ,

from the northern boundary of the Station property. Payne. fr. Tr. 5357,'

} /ii. ;s
. j .v 7. g ; i . M, at 10. .
7.A b f M i, C - B-13. Staff witness Charles M. Ferrell testified that he checked this

location of the ARCO pipeline in three ways, (a) by use of a high-N;'$ <hi altitude (24,000 feet) infrared photograph of the Limerick site (Attach-F '

- . . ,.

; [ f ~. ' . N - ( ? .j ment i to the prefiled testimony of Ferrell et al; see Tr. 6133-35), (b) a

M 'f _ .' _ i i high-altitude (12,000 feet) black and white photograph of the Limerick
8 $8 T - " V ';" - site (Attachment 2 to the same prefiled testimony), (c) and by flying

d , j&f; ' ' M!.', over the site at low elevations. Ferrell et al., ff. Tr. 6136, at 4, 5. He
concluded that the ARCO pipeline is accurately indicated on Fig. 2.7 of -IJr T, '

Gt *.9 fl.j the SER. This Figure appears to be a reduced replica of Applicant's Ex.

g;Np .,7,: .F e N ^
w ~

18.9/ tJ
C -B-14. FOE failed to controvert the evidence of the Applicant and

M8th% :'.%.
.,

Staff concerning the location of the ARCO pipeline. The Board finds
4i:.Q.'.;| that the location of the ARCO pipr.line is accurately indicated on Appli-

y$p7
+f..7h -

%> 1 cant's Ex.18.
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B-15. In any event, the exact location of the pipeline is important
-

' -
. only for the purpose of determining the location of potential flammable

'

~ . . _ ' '' ' '

mixtures of gasoline and air that could result from a pipe break. Measur-'
.

ji_ - : O ing distances to within 1/16 inch on Applicant's Ex.18 permits distances
~

,
' '

4

0: . ; to be determined within approximately 10 feet, which, as will become$.Ci ,7,N7 73 evident in our discussion of consequences, is clearly more than accurate
' ' f/E .@Djg enough for the analysis required for reaching our conclusions with re-'p J[b Sf; ;,d.M.

spect to this contention. We rely, however, on the Applicant's survey,
[

;

_ if;;su)gjff3 as presented in Mr. Payne's testimony. Payne, ff. Tr. 5357, at 3-5. '

p| Oi@ >,f ' . n . f4 * Qq
-Ar. b d. Nature ofthe ReleasewL ; -

7 * : y qQ a,- 'r,W . | j, P B-16. A number of " scenarios" were postulated for the release and
f S @M.%%.j distribution of gasoline from the ARCO pipeline, its evaporation and for-,

,

34 y 7f. 7t mation of an explosive volume within the atmosphere, its burning or
- 7..' D . , detonation and the resulting heat and overpressure impacts on the Lim-,

4 [g? 7 erick structures. Initially, Applicant assumed a break to take place where

fy- c)@:Q..N~ the pipeline crosses Possum Hollow Run at a time when automobile7 . '.

* ''

gasoline was being transported. Gasoline was postulated because it is the," ' ^

', " N -

most volatile substance transported by the pipeline and has the highest

;M ; s
_'

j - V N . Ji . * energy content. Because the pipeline is monitored by pressure sensors to
9 fjf N - detect sudden rises or decreases in pressure that would automatically

~ ~ ~g h #N - shut off the pumps, Applicant assumed that the total amount of gasoline
J 9%Eg released would be limited to that contained in the pipe between the high

1_,W^ points on either side of the break. This was calculated to be 4962 gal-
lons. Walsh, ff. Tr. 5411, Attachment 1, at 1-2. By assuming the break.. w .

sW ' U A a.b at the low point - Possum Hollow Run - the maximum amount of
'4

;; . - . . TYM gasoline would be released. In the case of a small leak, Applicant testi-
g 4 7.g- "; - fied that it would be detected by the operators in a relatively short time

.

[t * ;#% ZM by inventory procedures and the pipeline would be shut down. Walsh,
' -

.

4'% ' '

ff. Tr. 5411, at 3-4. Applicant also initially omitted consideration of any:
,

Q ;Z.
1';* W siphoning efTects that could increase the amount of gasoline escaping,MQ '14f because to achieve such siphoning, an additional opening to the atmos-,-

V).i MQ
;]f.

phere would have to occur at a.locaticn beyond an adjacent high point.
a ,.j.I. jg Id. at 5-6. Intervenor challenged the lack of consideration of siphoning
W W f. N in its Contention V-3a. While the Board finds that siphoning could not

'

iff , j/ < ; be conclusively excluded,' based on the record before us, we need not
MM &lfay B try to speculate on the additional amount of gasoline discharged from
$ $ h i.~ N is the break caused by siphoning; which might result from an additional
W. CAW:QWM ~ opening in the pipe at some other undefined location. Rather, the Board
MD' notes that the record also does not support the reliability of automatic or

OM ~ . N^9Aa k;j '-p gmanual shutdown of the pumps in the event of a leak from or break of
.. ~

- *
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the pipe. Thus, as a worst case, we consider the case where the pumps
,

-
' ~ operate continuously after the break.
'

,
'

.
~ e. Formation ofa Flammable Mixture

.

L -B-17. The " source term" for the quantity of gasoline that could leadi . .
-

<

|
,

,

to an explosive mixture with air is not the total amount that escapes the?' . , | pipe, but instead the surface area of the gasoline as it spreads over theJ .' "a
" fi terrain after leaving the pipe. The surface' arc is the important consider-[,',' ation because it controls the rate at which the gasoline evaporates and:

'l .I ;l permits the vapor and tir to form an explosive mixture. Walsh, fr. Tr.
g

5411, at 6. We proceed to consider the surface area that might be cov-
. - ]; cred with gasoline as a result of a pipe break not only at the low point

,v s ,

' '

,

where the pipeline crosses Possum Hollow Run, but at other locations,[ .

'

:S' * .

nj as well. Breaks at locations other than the low point could produce a
- ' i) larger surface area of gasoline for evaporation.

,

W B-18. Considering the topography traversed by the ARCO pipeline
.-

g',[ / , h. (see App. Ex.18), it is clear that given a break in the pipeline at any

,T, .a... .t point between the high points on either side of Possum Hollow Run, the

.' s ' l. ' U ' , , , escaping gasoline will flow downhill under the force of gravity toward
,

W Possum Hollow Run and thence downstream in Possum Hollow Run.~~s: -

" h '. ; ,; f C (generally to the southwest) to the Schuylkill River. Given a break in
.

the pipeline on the other side of either high point (away from Possum, ,9 e V - 7 3,.
Hollow Run), the escaping gasoline would flow downhill under the force> - M J >

I of gravity in a direction generally away from the plant structures, to lessiy
''/.

proximate drainage systems, and therefore cause lesser effects. Walsh,$e :

; c , 4 7.< IT. Tr. 5411, at 4. Thus, the worst case, and therefore the bounding case,, ,

o J

;/:i , X i.. 1':
that we need only to consider-is a break between the high points on

.-

either side of Possum Hollow Run.A.M yt The size of a pipe break can, of course, range from a complete
29 ;

v- ;'Io B-19.3'. 7
double-ended guillotine failure to a small crack. For the complete break,

,

[ ' ' ,4 U. g' . 3
gasoline would be released from the upstream section of the pipe no'

u-
faster than the quantity pumped per unit time. For the downstream sec.

u -. .

3[: f .j' tion of the pipe, only that gasoline in .ne pipe which could flow'out of
q .y -

Ig'[H.'A g . .. / !? that section under gravity and/or siphoning could escape. Flow under
.E[ ea

H ,; .
F4q s' y. . d these conditions would be characterized as a gushing as opposed to a

[D3;4 gpN spray. For smaller cracks, gasoline would be sprayed at a rate depending

% h e .c 2:e- m on the ' crack size and existing pressure within the pipe. It is known from

MMQj experience that under conditions similar to a break in the ARCO pipe-

FNM7 line, the sprayed material from a crack can cover a significant area, cer-

[y]@Ng7f[]h tainly as much as the order of 9000 square feet. Staff Ex. 9, NTSB-}ft,7
c. n .v ; - .

.
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j L PAR-76-8, Fig. 3.5 Assuming such a continuous discharge to be spraying
. V: .

-

an area on the east bank of Possum Hollow Run and just below the -;a . southern high point of the pipeline, the gasoline would then flow down-
'

J ,. s 7,ph y hill to Possum Hollow Run, covering additional terrain. Assuming the

{'(.} .,
*T area sprayed to be roughly circular, its diameter would be approximatelyy.

.

i
~

[. d 130 feet. Thus the width of the swath covered by the downward flowing

M~ i(.. . . uf - [t. q' gasoline would be approximately 130 feet. From the. site plan (App. Ex.

.

-

,

'R[)3 j - < Mi 18) the distance from the postulated break to Possum Hollow Run is ap-
$$ proximately 500 feet. The total area on the east bank covered with gaso-

[36*'~
^n - a line would be not more than 500 x 1130 = 65,000 ft2. In fact, the area"

6<j.f . would be much less, since the gasoline would flow in rivulets rather, , . _.

gg, than uniformly covering the entire area. Tr. 5723 (Walsh).'

,.. ,,

[mJ.f .
i 1 's < 5- B-20. In its initial analysis the Applicant assumed that the quantity

m,n - -

of gasoline (4962 gallons) it assumed to be discharged from the break,

&zm ,p]= located at Possum Hollow Run was confined to the creek bed between" '' '

i the location of the break and the first downstream bridge in a pool 610
meters long by 1 meter wide by 3 centimeters deep. Walsh, IT. Tr. 5411,+ . . ss s

n T. . at 5. No credit was taken for outflow to the Schuylkill River or for ab--

dM . - 4 ? sorption of gasoline into the soil. This 610-square-meter pool corre-,
'

sponds to 6566 square feet. The Staff, in its Supplemental Testimony,
*

s
1' 31 - postulated the area of the spill from the hillside break as the sum of the

~

,%
4 J area of the spill pathway on the hillside (3 m x 158 m) and the area of

^

1 v. % .

g}.i f:M , $. ';[ j ! x
'

the pool 610 meters long, but 3' meters wide, i.e.,474 m2 + 1830 m2 =
r 2

.

2300 m , or 24,800 ft . Ferrell et al., fr. Tr. 7136, at 2. Due to the width
' A .J. Y Z
f ] h6 ? 1 ''j of Possum Hollow Run, the Stati considers the assumption of a 3-me-s

ter width water surface of the pool to be conservative by a factor of 2.
NMP,' n T Tr. 7157 (Ferrell).;

[ W[WfN'. W
B-21. Applicant assumed the evaporation rate of gasoline to be 1,

Y em/hr, with all the butane being evaporated in the first. hour at a uniformg4g i Ng ,y,A rate. From this, Mr. Walsh calculated that 1922 gallons of gasoline evap-
f6y

i Q]..
orated in the first hour. Then, using the explosive limits for gasoline

'

,

'; ,..f * V. vapor, of 1.3 to 6.0% by volume, he calculated that iflayering and grad--

9@:- 5[6C gS :ifM
. ual upward expansion of the vapors in the valley are assumed (0.06 --p 61 0.013 = 0.047) x 1922 = 90.3 gal. of gasoline would be within explosive

4% Oh ?.I limits. For gasoline at 5.75 lb/ gal. this corresponds to 519 pounds, which

3 P .Q[2. %f would be equivalent to 5252 pounds of TNT equivalent, if all were deto-
[. y g iM $ @ nated. Walsh, ff. Tr. 5411, Attachment 1, at 1-3. The StalT, using a ' con-

4M; .iy% . .y@| t,y .
- d$ iM-:%f servative calculational technique to. estimate the gasoline evaporation

k.bW 'k.M %,q
N([hfY$$|k*T -**p .

Wg *. p. .-' ' ~ , (.1 5
From the fisure the [naximum distance gasoline was sprayed from the soCAL 8-inch pepeline was ap-

,. ,*b-$.,* ''7

a' y; ; < v, '!'
''

proximately 130 feet. The area sprayed approximates one sixth or a circle with a radius or 130 feet.J ' ys b r /y' ~ -

Thus, the area sprayed was approximately ir(130)2/6 = 9000 ft ,2

m..

,
. 4''C . .e ,1 472+ y
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. y-
rate, and conservative atmospheric temperature and stability assump-

i h ll-tions, derived the amount of gasoline vapor assumed to be n t e va eyL' '-'

to be 773 pounds (approximately 134 gallons). The Staff then, very con-
..

servatively, assumed all of this vapor to be in the flammable range und
,

~
^

Lg} ; -
~ -

thus equivalent to 1856 pounds of TNT if detonated. Ferrell et al., ff. Tr.
_

* M ; f.C .- 9[ - 7136, at 5. Applicant initially used a conversion factor for TNT equiva.
*

'

[ [s O? .H lent that was 4 times too great.
,3

H.] ' h%,. . . ,: = :> , m
2 -

f;|.f' :L|4 f. Over;ressure Calculations
-

A my + , 3
B-22. The actual volume of explosive vapor would be distributed

M '- i . .,.y , ^j over a length of some 600 meters along Possum Hollow Run. Both Ap-
,

%, "'L 4j plicant and Staff, however, assumed a point source for the blast. Such an

, i- f - - 9 assumption is clearly conservative, perhaps by a factor of as much as 10.
.

>

o,
.

,] Ferrell et al., fr. Tr. 7236, at 5-6; Tr. 7158-59,7263 (Ferrell); Tr. 6187M
(Campe); Tr. 7165 (Markee); Tr. 5602 (Walsh). The Staff assumed the-) location of the point source to be 960 feet due east of the Unit 2 reactor, , ,

., c t, , | building, whereas the Applicant assumed both 800 feet (where the slopef. - [.7 m
fy " b

~ of the valley toward the reactor building is most gradual) and at 550 feet
g/ (in the direction of the closest approach of Possum Hollow Run to the

y;jg%%
WJ

?'.- Station). Both Applicant and Staff took no credit for shielding effects of

g i, 'T- the topography on the calculated overpressure resulting at the reactor
building from the assumed detonation of all of the explosive mixture.

, . ?d. , '
~ The Applicant's results were 1.9 psi at 800 feet and 3.0 psi at 550 feet

'

,

"i4 -

'. id (using the incorrect, overly conservative conversion factor for TNT
.

f,Vf f W j equivalence). Walsh, IT. Tr. 5411, at 7-8; Tr. 5575-78, 5583 88 (Walsh).

gP{ p.. . . ' The Staff calculated a peak reflected blast overpressure, from a detona-n -~ .

tion 960 feet due east, on the Unit 2 containment building of I.I psi for ;
- f 04.] , ' . ,
7.7 wT ; ' i ' an assumed wind speed of I m/sec and 1.2 psi for 2 m/sec. Ferrell et al.,

ff. Tr. 7136, at 6. For a wind speed of I m/sec and 550 feet the Staff cal-'<ff;.,.,=:J~Q. i
culated 2.1 psi. Tr. 7344 (Campe).' - - 6 .

". B-23. With respect to the postulated break in the ARCO pipeline,'j -

Mr. Hasbrouck's scenario included the following: 42,000 gallons of*
, -

gasoline' sprayed over 10,000 square meters (approximately-108,000
1

'

-

:

'. ' square feet), for which he had no scientific basis, Tr. 5995, 6004,.

'c[ ' - 6100-01,6115 (Ha'sbrouck), resulting in 10,500 gallons of gasoline in an
-

.
'

explosive mixture. This compares with Applicant's result of 90 gallons*N%. .

J,

'

and the Staff's conservative estimate of approximately 135 gallons. The,,"f. . ,,
'

sprayed patch of brush and trees on the side of the hill supposedly wouldy, Jg.ft y , ,
M.e-;M DJMg generate dense vapor which then slides down the hill. This movement

'

supposedly sucks in fresh air which causes added evaporation. Thus the' ' 7 i y!!. - - -.
#1 '. vapor density supposedly powers a convection current down through the

-
- -
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[- patch. With an unlucky selection of slope, breeze, etc., this convection
current consists of an explosive mixture, i.e., cny value between 1.3%-

. and 6% by volume. Hasbrouck 1, ff. Tr. 5750, at 2-3.
*

M
~ B-24. Other FOE postulates, i.e., two simultaneous explosions, trans-s

En
, ,' port of a flammable mixture to the Schuylkill River and upstream along

'

~

,: the railroad track and suction by the cooling towers of an explosive mix-.-

4 ~. T ture out of Possum Hollow towards the plant, were similarly unsupport-W
' '

, ed. Tr. 5257-58 (Ferrell, Markee); Hasbrouck 2, ff. Tr. 5750, at 3; Tr.
J~

. .,,

-
.

.
7352-53 (Hasbrouck); Tr. 7353,7488 89 (Merkee).4

@%)y.;.y. ; p sulting calculations of overpressure on the Limerick structures resulting

-

B-25. The Board assigns no credence to the FOE postulates and re-. . ,

*

kr? - -,' -
c;j from a breach of the ARCO pipeline. Rather, the Board finds that the'] .

-

7 peak' positive reflected pressure of 2.1 psi calculated by the Staff is
< ~ %' 'WI conservative.
c;.

<
.

- r;
- *y

- .f
~

i~~ .; a 4. The Columbia Gas Pipelines
;# -

4

-} -

'}. a. Description ofthe Pipelines
m . s

~ %g
. B-26. Columbia Gas Transmission Corp. operates two pipelines that

*

@@ . right of way and run parallel to each other 20 to 30 feet apart, generally
transport only natural gas (methane). These pipelines share a common. e

>

b' D. southwest to northeast through Montgomery County, Pennsylvania (see
'

- ; . Fig..I at the end of this section). Pipeline No.1278 is 14 inches in
? ~

diameter. It was constructed in 1949 and operates at a normal pumping.u,

[wf O pressure of 750 psig and a maximum pumping pressure of 938 psig. Pipe-

~ U'. *, r . .'
~; line No.10110 is 20 inches in diameter. It was built in 1965 and operates

<
- .rm , .

q.Q: "> w : r.
~ at a normal pumping pressure of 1100 psig and a mavimum pumpingq ;;, y

pressure of 1200 psig. Each pipeline was constructed of steel commensu-

cpge,[.N' sh rate in thickness and grade with its maximum operating pressure and,'Nb -

e ;y 9 when constructed, was buri:4 a minimum of 3 feet below grade. Both1,fp y Y7' pipelines are protected against corrosion by an impressed currect cathod-
]h Y ic protection system which prevents rusting in the same manner as a bat-+

,,

.~~l;
, tery cathode is protected. Brown, ff. Tr. 5261, at 3-4.-

.j! X , n, . ' yds. - B-27. The nearest compressor stations (i.e., pumping stations) to
~ ' v; ' . -

' "
,f the Limerick Station are the upstream Eagle Compressor Station, located

+

p- z9.7 miles south of the point where the pipelines cross the Schuylkillf r.t . . . .

1%$4} !Y.S ^ E.J Q]
,

s: . _ a :! River (6000 feet southeast from the Limerick Station structures) and
Sj1

. the downstream Easton Compressor Station located 44.4 miles north of
$[FN this point. The valves in the pipelines closest to the Limerick Station are

d @W M.'.*V*A, ' ? : % p y# '
sd?? at the Schuylkill River and 4 miles north of the river for line 1278 and.

y- Y %a , .. ,4.3 miles north of the river for line 10110. Id. at 6. These are manual
* %g . :

'

(h;w , f. %I ' [y valves. Tr. 5330-31 (Brown).
.44
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B-28. Suction and discharge pressures are monitored at both the
Eagle and Easton Stations and by the gas control center at Bethel Park,
Pennsylvania. High pressures (938 psi on line 1278 and 1200 psi on line

3-
i 10110) are designed to cause automatic shutdown of compressors. Tr.

..

;;! 5322 (Brown). Low pressures (425 psi on line 1278 aad 770 psi on line~"

~ 'j ' 10110) trigger alarms at the control centers and at the Eagle and Easton.
.

Stations. Tr. 5321 (Brown). If a low pressure alarm occurred, the com-,|. s -

.

-
.

pressor units would be shut down manually and no additional gas would' '

E ,. '- be introduced into the lines. Tr. 5288 (Brown). Under worse conditions,'1

'*E' ," 'l
where a line break or large leak occurs in the middle of the night and'

..5- 1 crews must be called out, it was estimated that valves could be closed* '
. ~ ,

$6:;j,.. \'; ' y' and the flow of gas stopped within approximately 2 hours. Brown, ff. Tr.I

',4 .M 5261, at 6. Neither line 1278 nor line 10110 has experienced any leak or'

rupture in the history of its operation. Id. at 6. Breaks in other natural
, ''

q.y
cL~t gas lines of similar design, structure and usage have occurred. In 1960, a

30-inch pipeline operating at 936 psig su!Tered a linear fracture of ap-
sr_ s"

'

u5. - proximately 625 feet. A fire occurred at the moment of rupture, burning
- - trees and landscape 400 to 500 feet on either side of the line, but nog ', . damage occurred beyond 500 feet. In 1982, a 10-inch pipeline operating- j

.

at about 980 psi completely severed, resulting in an instantaneous fire

@3 ~.
~ '

which burned trees and the landscape 250 to 300 feet on either side.f
Brown, fr. Tr. 5261, at 6.#

,,

e

:| b. Contents ofPipelines
'

.,

1 K U B-29. The Columbia Gas pipelines transport only methane in the

,e 1 (' gaseous state. There are no plans to transport either propane or butane
. . . ., "'

and the existing compressors would have to be replaced before these,

y.y ,' f . g , * ' ' ,' materials, in either gaseous or liquid form, could be transported in any
,

l!i 4 ;; , s-
event. Tr. 5318, 5325 27, 5341, 5349-50 (Brown). Further, approval by

~ " ' ' ,' the Federal Energy (Regulatory) Commission would be required to
..

'

transport anything other than natural gas. Tr. 5349 (Brown).4 qg,
g.

- .g,.

N Location ofthe Pipelines
-.

; ,lQ : c.'

B-30. The Columbia Gas pipelines cross the Schuylkill River.at a]$ %:L |+ :'' point approximately 6000 feet from the Limerick Station structures and4M.. -

^ ' proceed approximately in a straight line somewhat north of northeast for

M[MW ,@V.+,:|

,

p.'Q more than 2% miles. Staff Ex. 6 (SER), Fig. 2.6. The actual location, at
their closest approach to the Limerick site, is depicted in Applicant's Ex.

h.; - @thh"s; 18 from which it can be determined that the closest approach N at least^A ..

. f %, , <' -]*
3400 feet. Applicant verified that the closest approach is approximately

n .

'* S ' ,'}* ,
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'

3500 feet. Payne, ff. Tr. 5357, at 7-10. His attempt to determine the
possible error in the location of the pipelines from comparison of a U.S.
Geological Survey map and photogrammetric interpretation of pipeline
traces and Columbia Gas Transmission Company plans indicated possi-, , ,

"

. ble mean errors ranging from 15 to 51 feet. Payne, fr. Tr. 5357, at 8,9.+

~ ~

~ . -
- Intervenor FOE / Anthony indicated that he had a lot of confidence in

|,~ - ./, [. Applicant's site plan and that even if the location of the pipelines were >

**/*- off by 100 feet, he didn't think that would be a controlling factor. Tr.s
,

'

, .] 5361 (Anthony). We agree.' i
'

7-.

' < < : .- ..,

1:-. . +: .
,

?.;;; . J d. - Nature of the Releaset. ..; , ., qc

@" , , '' fpyc 4 4 B-31. Disregarding the reality or probability of a break in the larger
.

-
'

l (20-inch) pipeline, for purposes of analysis, a double-ended rupture was
- '

y' '' , ~ N . assumed by the Applicant to occur at the closest approach of the pipelinee.y .,

i
.. N to each of the safety related structures of the Limerick plant. Boyer et

'

[ w m al, ff. Tr. 8213, at 6, 7. For such a break it would be possible for theg, s

w ~ 'O M. ' entire contents of the pipeline between the Eagle Compressor Station
'

L*" NN - and the Easton Compressor Station to be released. Since the gas is im-
~

''
i mediately dispersed in the atmosphere by its own momentum, by diffu- '--.%

'l - 1p -

'1 sion and by wind, the nature of the cloud formed that is potentially
)C y s' t explosive depends upon the rate at which the gas is released, not upon

f j the total quantity released during an incident. Thus, it is irrelevant- n e
W; _ ' .j whether or not the compressor stations are shut down after the breaks.,

. ~f > -i The rate of release of gas from a break depends upon the size of the-

i :n i'i opening in the pipe and the sonic velocity of the released gas. Walsh, ff.. 7

W:%
K: ,;'n1 Tr. 5411, at 11.: +

n w . . - |

Y.)7 t.[jg%,9:? 3,'Q
e. Formation ofFlammable Mhture

[ p j.J' h B-32. When the gas is first released from the pipe, the concentration

cf C ", .. L ,. s : of methane in air is too rich to be flammable or explosive. As the gasee nwn, '

disperses into a cloud, the concentration decreases to the upper limit of

?.ZV'Of ~|j, w i , ', , % .' T >the lower limit of flammability. The flammable limits of natural gas are

.
. , . flammability and continuing dispersal reduces the concentration below.-

-

.l between 6 and 14% by volume in air. Walsh, ff. Tr. 5411, at 12. This dis-
y -r q c., mM - persion is a continuous process, so that for a constant rate of release of

|$NM.' !MO|.f[fp;;
'

9 gas, a constant stability condition and constant temperature of the am-.:

MD'5M[ , bient atmosphere and a constant wind speed, a fixed region in space will

fig @,7. 'Myppb].[;
7.sy 'fgW4 result within which the methane-air mixture will be within flammable

limits. The dimensions of this region define the amount of methane that
3 i , uq., . D W could burn or explode.
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B 33. ' To calculate conservatively the potential blast and heat effects
on the Limerick structures, the Applicant made a number of conserva-
tive assumptions. First, the maximum openings in the two ends of the

- ruptured pipe were assumed to be the full cross-sectional area of the

. . /. pipe. Second, both pipe ends were assumed to be forced into a vertical
.

.

,

.-d~ orientation. Any other configuration would result in additional turbu-'-

," " [. lence and consequent increased dispersion, causing the point at which'

. '
the methane-air mixture decreased below the flammable limit to be fur->

. ,

.7 ] ther from the Limerick plant. Walsh, ff. Tr. 5411, at 11; Tr. 5424;^ :.
(Walsh). Third, Applicant conservatively assumed an atmospheric stabil-: ar -

i

'Q ity of Pasquill "F," an inversion condition. Atmospheric conditions actu-j _

~ fh - ally are more conducive to dispersion 95% of the time. Fourth, Applicant''?^

,

F. assumed a 1-m/sec wind, moving the gas cloud directly toward the Lim-,

. ' ', )-]
- .

erick Station, during Pasquill "F" conditions, a situation that occurs
. " ''

; [ only 0.004% of the time. Walsh, IT. Tr. 5411, at 10,11; Tr. 5432 35,'

5458, 5470 (Walsh). If the wind were blowing in any other direction,"-'

the effects of a potential detonation on the Limerick facility would be^

-

, ' , less, since the location of the detonation would be further from the"
3- -

.

-Station. Similarly, if the wind speed were higher, greater dilution of the'

Q..* methane-air mixture would occur and the region of flammability wouldi
' '' : be further from the Station. Walsh, fr. Tr. 5411, at 12. Fifth, Applicant'

,

assumed the escaping gas first rose above the ground level from momen-
tum velocity to an elevation of approximately 500 feet, before traveling

.
o ,

; - toward the plant. Tr. 5421 (Walsh). This assumption resalts in the maxi-
,

' mum concentration of the methane-air mixture to occur as far downwind7 -

as possible. If the mixture traveled at ground level there would be more*

. -1 < |
mixing with air which also would cause the region of flammability to be,# "

,

7% |_ further from the plant. Walsh, ff. Tr. 5411, at 12; Tr. 5463 65 (Walsh).'

'' - B-34. The Applicant calculated the concentration of natural gas iny .f.*- MM. ' the atmosphere both downwind, crosswind and vertically as a functionq.c

". of distance at 100-meter intervals downwind from the source of natural-

-

. . A k V /] gas, under the assumed conservative conditions. From the results of
,

y these calculations, Applicant calculated the volume of the region in,72 7. *. p:,M -which the methane air mixture would be within explosive limits to bec f - J.|
. 1: J 3.74 x 105 m3.*,.',4.

'

.

,

**#$.( g,

k;.y. ,; h ~ ,; 3 k -

*

JYgt- W; *% - ; 6 volume of cihpooed = V = 4 x abc/3. where s. 6 and c are the lengths of the semi axes. a = 840/2
Y . . , / 'J NQ-f U + = 429 m. 6 = 50/2 = 25 m. and c = 25/2 = 12.5 m. for the ethpooid whose surface corresponds to

,j , the points where the concentration of methane is at 4.31 x 10 micrograms /m3. the lower explosive7

?y %y,*;."M ., y J h h. */' MM,'$ ; limit. e = 480/2 = 240 m 6 = 35/2 = 17.5 m. e = 20/2 = 10 m. for the ethpooid whose surface cor.
3q

' responds to the points where the concentration of methane is at 1.01 x 108 micrograms /m . the upper
, J * .ft),1 explosive hmit. Walsh, fr. Tr. 5411. Attachment 3. at 3-5
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|| f Overpressure Calculations
"

B-35. Assuming the average concentration of the gas within the-

_: upper and lower explosive limits to be (14% + 6%)/2 = 10%, the,

J, ~' - , volume cf natural gas contained within the volume of detonable mixture
hj ?- -

.1 is 0.10 x 3.74 x 105 3.74 x 104 m3. Also, assuming the density of=

%;j -;. g ? 'A } methane to be 0.0448 lb/ft at O'C, this volume is equivalent to 5.92 x3

5W,,
_'dhij TNT equivalent. Walsh, ff. Tr. 5411, Attachment. 3, at 3-5. Since the

Y' - 10* lb of natural gas at explosive mixture concentration, or 347 tons of

N' , gi' , s '
g .

, , . , s ~ G ci density of methane decreases with increasing temperature, the assump-
6" %d tion of 0*C',is conservative most of the time and would not affect the
" l ".h, ' M result significantly if the temperature were below 0*C.

'

W j B-36. Using StafT Ex. 7 (NRC Regulatory Guide 1.91) and assuming
*

,;

i'N that the explosion centroid is located at an elevation 500 feet above!W ~ . '

7)-9 [ ground and approximately 700 meters downwind (toward the Limerick[; y, ;
K.

, , .,} Station structures, which would be approximately 1200 feet from the
''

Unit 2 containment building), triggered by some undefined high-energye

'3
_

'

,

, ignition source, the calculated peak positive normal reflected pressure
'. .'M - was determined to be 10 psi at the nearest safety-related structure, i.e.,
f',i the Unit 2 reactor building. Walsh, fr. Tr. 5411, at 5. Additional conser-S

q%j ((.S5,e( vatisms (see B-33, above) in this analysis include:
-Q1 A

-

a. break at exactly the nearest point of approach to the Limerick-

+ |,- '

Station.>

' "7 .7 b. vertical rise of the gas column to 500 feet above plant grade-

I '''
y; (where the momentum energy decays), without dilution. Tr.s

_,, 4f' 5428 (Walsh).
,

b o+[ c, natural gas clouds seldom, if ever, detonate in an unconfined
'

.

[M WL space, f

f M ' " ,_ , n, d. it is difficult to hypothesize an ignition source to trigger a deto-
a d nation in an elevated cloud.

U,- -

'QJ ~T^w[v! B-37. FOE postulated a number of conditions which it alleged would.

-" ' cause a flammatie mixture to be transported to the vicinity of the
"

.

Station, i.e., Possum Hollow. These included the assumption of a nega-'
,

'

tively buoyant (i.e., much colder than ambient) cloud being transported<

, ,

to reach the closest location to the Station.' FOE performed no calcula-~'
.

' "
'I tions and did not provide any credible technical basis to support this '

,, , ,

y: :x postulation. Tr. 5990-94,6085 86 (Hasbrouck). In fact, practical exteri-
ence in purposely blowing down a natural gas pipeline indicates a reduc-&n c .

,

,

f'.A. '. tion in temperature of the gas of 7*F/100 psi reduction in pressure, but, . ,
,e ,p
.h j ' ( ,; ~,,g*,

h 9.' I * ( 7 '; y . } 'Q
1',, *f, Ty-}. 3At O'C the denssty orair is 0.001 lb/ft , the density or methane is 0.045 lbM3. Walsh, fr. Tr. 5411 At.,

' " y techment J. at 1.,

,*, ,
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the gas does not stay cold because of immediate mixing with the air' '

;

- .b _

around it. Tr. 5298, 5346, 5353-54 (Brown); Tr. 5430 (Walsh).'

C.C 's B-3R. Consideration also was given by the Applicant to simultaneous

_i 7'j c , rupture of both Columbia Gas pipelines, notwithstanding the lack of>

basis for such a postulated event. Enhancement of the effects resultingm: _.

jf. 5 .'''.
.,

i from the simultaneous rupture of the 14-inch line and'of the 20-inch

wf 1 line would be minimal because of several factors. The difference in-

W- Y A diameters and the difference in operating pressures would cause the two

.? ',C <''/, ' plumes to enter the atmosphere at different elevatims, causing the
zones of flammability to occur at different distances from the Station.

,

' , . - '
-

.,

@'.,'J Thus, for simultaneous detonations or simultaneous rupture, the oser-* * *

.i'e % , - d pressure effects would arrive at the Station at different times and there-

1, ' t ' W ; - . ,' fore not be directly additive. Merging of the two plumes, which co* * 1
only take place under much less favorable meteorological cond.' .t,ns,' ?g - u- -!"'

would result in the flammable mixture being located closer to the paint'

,, _
'

~ .i of release, reducing any overpressure effect. Tr. 5604-05, 572,-28'

.

,J - (Walsh).
B-39. With respect to the Columbia pipelines, Mr. Hasbrouck as^

v -

'

e
sumed 350 tons of TNT equivalent at a distance of 800 feet. Hasbrouck,

- -
'

!

M 4yI 1, ff. Tr. 5750, at 4. Applicant calculated 347 tons of TNT equivalent

, 3 J ^G - using a TNT equivalence factor of 10, which is 4 times too great accord-
ing to Regulatory Guide 1.91, Rev.1 (Staff Ex. 7). Ferrell, fr. Tr. 9401,;e u.

~ at 5; Tr. 7467 (Campe); Tr. 9170 (Ferrell). Staff used a TNT equivalence
--

,

| R.'

MN..
.

factor of 2.4 to obtain 71 tons and used the Applicant's calculated hori-
# .:

.s /y
.

M zontal distance to the cloud centroid of 1200 feet. Ferrell, IT. Tr. 9041, at-

~, 6 9; Tr. 9138,9147 (Ferrell). Mr. Hasbrouck chose 800 feet, by assum-, $ 7,* ' i ~ fa ing the methane gas would not rise above ground until after reaching
-

Nfy ] st

Possum Hollow Run and then rising before detonation. Hasbrouck 1, fr.
'c.dg.y 1 ".

' Tr. 5750, at 3 4. In fact, he believed it was possible for a flammable mix-

'

$1 - f

'G Q- N* h*
ture to be caused by a break in the pipeline where it crosses Possum
Hollow Run and to travel 5500 feet and remain in a concentration that'

; f .?;a .J1 would be flammable. He did not have a technical basis for this (sce-
jj]Qcp, ^' natio) and characterized it as half baked. Tr. 6008-09 (Hasbrouck). The

pb Board gives no weight to this testimony and finds the testimony of theey ,

S1 N ... J Applicant and Staff to be credible and uncontroverted with respect to

g. C h:y.
.

the ARCO and Columbia pipelines on the Limerick Station.
.['7 the overpressure and radiant heat load impacts of potential ruptures of

& h q,/,. M-,'f
%,'.M B-40. For further explication of the Applicant and Staff results of

hbM' ;h overpressure calculations, we provide, as Fiss. 2,3 and 4, tabular sum-j
w-

'

maries of overpressure calculations. Boyer et al., fr. Tr. 8213, Tables I
jf@h% .T[. 9 u

'l
and 11 and Staff Ex. 23. Using the correct value for TNT equivalence,

.

%. - 'l.;
the maximum overpressure calculated by the Applicant was 8.3 psi from,7.y ^ . q-'.
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, . an air burst on the reactor building and diesel generator building exterior
, , walls (Fig. 3). The comparable calculations by the Staff resulted in over-

.'- -
- pressures of 7.4 psi on the diesel generator building Unit 2 exterior wall.

u7 and 7.3 psi on the reactor building Unit 2 exterior wall (Fig. 4). Figure 2
'

,

' ' ' - values were calculated using the conservative (by a factor of 4) value for..

- S' ~ '. . . . TNT equivalence.
.m;w . ,

' J3... ,
; ., - . ;:

|' h r O - '' -i 5. RadiantHent Land Calentations
L|; 7 e,

]' ; j a. ARCO Gasoline Pipeline< *

'

K' ; -;- B-41. Both the Applicant and the Staff calculated the radiant heat
. | W e ,. . - load on the Limerick Station safety related structures resulting from/

.

:s - 4 * 6: burning gasoline released from the ARCO pipeline. The Applicant's cal-
!

s,. .
' '

' y. culation assumed that the total amount of gasoline contained in the pipe-,

y,; line between high points adjacent to the break (4962 gallons) burned in
"

15 minutes. The 15-minute period was conservatively used to maximize+4- -

f (J. @ J.
,

~. .~ 'the heat generation rate. Walsh, ff. Tr. 5411, at 3. Based on 20,000
^

2, ? l' - Blu/lb of gasoline, this would amoant to 5.71 x 108 Btu released in 15
"

. ;h- y< minutes or at a rate of 2.28 x 10' Sw/hr. Id., Attachment 2, at 5 6. The

@f.N X D..
. ', radiant heat may be calculated using the formula, Id. at 5,

'

,,.'N3 cA ; ..,,
n

.g .
c. g..,

D = (FQ/(4 K))*, where
; ..c,

, j . .w - s, ';
;.; ,y ,1. --f D = distance in feet from flame midpoint to receptor

i( a ' V E = fraction of heat radiated
-

t . 7 &. . . - .

. V e y". Q = heat release in Bru/hrv

' 7 W .7.<. .
-

K = heat radiated in Btu /ft hr,Q||f| & y'; ; '2
2

D2 FQ/l2.57 K-=

L -;f :y .ff y ' ,- . For F = 0.3, (based on Butane values)
-V TW. ' ' , K = FQ/12.57 D2

@,NM MD- D = 800 feet, the distance to Possum Hollow Run in the direc-
Q/f $ | 3./ - tion in which the valley wall is least steep on the Station

'O W L . O r' side, to minimize the effects of shielding by the valley wall.
> jd,h ' ,^[ ";. K = 0.30 x 2.28 x 10'/12.57 x 6.4 x 105

'

4: s. 3. J t . Y. 85 Btu /ft -hr. This is equivalent ta approximately 270 W/m22=

3c 1
-

; M; n W a %l -cx.
gr.3 sv. ":p . :. B-42.' Applicant also calculated the radiant hew load on the Unit 2c.

fiQM*dhQ
hjI reactor building arbitrarily assuming 21,000 gallons of C mline burned '

@4 M -'U/hNy in 15 minutes, a scenario it does not believe to be credible, to demon-
jg?Q - strate the effects of 4 times as much gasoline burned as in its original. Iff% calculations. Using' the same method and 800-foot distance, the resultT Q a.. cy

/PM*,fghsQf: was 350 Btu /ftr.hr. Walsh, ff. Tr. 5411, at 9. This would be approximate-
y 1 4 A .:4. W - 4 ly 1100 W/m2, ; +:v " .w ,e m

~~ h*2 [*
f+$_,,s

~ ? Uf*| , ~:Rh . , ?) .430| .
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B-43. The Staffs calculation proceeded differently, it believes that ig-
,

,

+ ~
g

nition of a gasoline vapor cloud would cause burning in less than I min-
ute, or would flash back to the point of issuance of gasoline from the_ ''' "

,'y }..
, _

pipe rupture. This was considered reasonable, since the liquid gasolineA . 9

y;13 on the hillside and along the creek would be rapidly consumed. Ferrell*
.

qy; - .c * ;j. et al, 7136, at 12. It believes the potential thermal effects of such burn-

g.Q;, pb ' ' ( */ i - ing would be insignificant because of the distance from the Unit 2 reactorp
';O A ~ O , ij building and because of the expected short duration of the fire. To esti-

8Ji 1% mate the radiant heat from a sustained fire of the gasoline issuing from

E V. ; X i the rupture, it assumed a 100-foot-diameter vertical column of burning'

' fdC ! -[ fij f gases located at the pipe break, i.e., at the nearest approach of the pipe-

$$$ f JW . * line to the Unit 2 reactor building, a distance of 1625 feet. The result

d.Q%%['.ii;, was 265 W/m2. Ferrell et al., fr. Tr. 7136, at 12 13; Tr. 7431 (Ferrell).

,f dbM;C1 B-44. The Staff noted that the average solar flux in Washington,
. . . g-q q s, s ' D.C., is 170 W/m2 and the peak solar flux in Albuquerque, N.M., is in!

the range of 1000 to 1250 W/m2. /J.. , , , ' - ' ''"
,

~

J''.JE' B-45. The Board finds, based on the uncontroverted testimony of',
.

$ 'X ' .' ,M . .g the Applicant and Staff, that the radiant heat load on the safety-related
.

structures of Limerick Station resulting from burning gasoline released' -"' ~

[; ' j[ ' , , from a rupture of the ARCO pipeline will not pose an undue hazard to3
M., ;

- the Station.2 ,.r '-( p & 3 @q ,. 3
-

"

%mu;: , s:%: :c
..

b. Columbia Gas PipelinesQ
a

.a ff ' F '. y'4' B-46. With respect to a rupture of the Columbia 20 inch gas pipe-
rt. Q $ ..;.; .;: line, the Applicant calculated the radiant heat load on the safety related.

:n,~ u ...

. g c. ; & .sF4 structures of the Limerick Station using the same formula as above.
B-47. Applicant assumed the heat release to be the volume of gas.~ f, .S.?N. / $, :.[..^. : ,~

burned per second times the heat content released per unit volume, i.e.,f; .,|c - sjs; .;,
4800 ft /sec x 1050 Btu /ft) = 5.04 x 10+ Btu /sec or 1.814 x 105 Btu /hr.34.m e geg 7

,if 1.E ^'4i-
Walsh, ff. Tr. 5411, Attachment 2, at 1. The record does not show the. ,7:

"' basis for the 4800-ft)/see number, but the heat release clearly is conserv-

j - $-d ative, since the Applicant assumed extended burning of the vapor cloud .|' , . y:Vc# d. at its closest approach to the Station. Assuming that the cloud burns at,

* T .' "' ' , d)
1200 feet from the Station,

v ; f : k ., 4
. .'M

.;

K = 0.25 x 1.814 x 10m/12.57 x (1200)2
''

jQj @ gym /gifi = 250 Btu /ft -hr2

!

&3 .

4 -

,$c?[h..p u l s '.*J , B-48. The Staff also calculated the consequences of burning of natu-

'_.
f 3, fjVc 4.] ral gas released from the 20-inch Columbia pipeline. It considered a.

< [[ +:4 47, ri double-ended rupture occurring at the closest approach (3500 feet)' of .

. , j? -w L G $:b 2j the pipeline to.the Station, resulting in a natural gas fireball of 300 foot
t a )'

' Q ' y. L.',', ;,
,
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diameter and infinite height. The 300-foot diameter is believed by the
Staff to be characteristic of previous experience. Even if the initial
diameter were larger, it would diminish in seconds and the Staff analysis
assumed sustained burning over a long period of time. The infinite

" '

height was assumed for calculational simplicity. Tr. 7436-37 (Campe).-

The Staff concluded that the potential heat flux from a burning natural.

1 ,1 gas cloud would be insignificant with respect to the plant structures.,

- 'f Campe, ff. Tr. 6131, at 3. This conclusion is corroborated by reference'

ir:
' 4 to Staff Ex.14, NUREG/CR 1748, which estimates the thermal radia-

'

g - tion (mean emissive power) from a turbulent methane flame to be 100'

kW/m2. Using the formula, id. at F-2,.

. ~ ,
,

- '
'

] F s F ; F(D/r)2, where.
.

.
1 i F = radiant heat at the receptor

-

F = radiant heat at the flame edge
~

D = diameter of flame, .

r = distance from flame to receptor
..

c * *

.;..
~

r = transmissivity of the atmosphere

]5 E ' And using a conservative value of r as 0.66, Id. at F-3, a diameter of 300.;
'- " ' N 'i feet and a distance of 3350 feet,

. Jf-a

* ' '$.f .] T = 100(300/3350)2 x 0.66'

., z s

't , 1 = 0.802 x 0.66 = 0.53 kW/m2'

.' ~! = 530 W/m2,

.,, s

-f.', ' :. ' . . . .$ B-49. This is the result reported in the SER, Staff Ex. 6, at p. 2-13.
,' ;c V ~- u While comparable to solar heat radiation, the effect on Station structures

.N.[ , 'q would indeed be insignificant.*
u .n.

|;{ L ;.s U |.:?

[W[ * ,1 6. Effects ofPostulated Detonation on Safety-Related Structures
'

' '

u' .'

B-50. In response to a request by the Board, the Applicant and Staff
'

, : .

,

.- ;. analyzed the ability of safety related structures at the Limerick Generat-*>

! f g;: . ing Station to withstand the effects of postulated detonations resulting
*

- from the assumed rupture of the ARCO and Columbia Gas transmission
'

G '^ ,' y y,
.'

pipelines. The Board expressed an interest in both the ability of the
: , , 1. s ? s ., structures to withstand such postulated detonations and the margins of,

Df -: -% M Q M ( j( '1
structural safety above the calculated blast overpressures inherent in the

1:1 ";D; ! design of the structures. Tr. 5934 35. Evidentiar hearings on the ability/
~ ^ ; f Tt h of the structures to withstand the postulated explosions and the margins''

? ' ,f ''' * of structural safety took place on March 8,9, and 20-23,1984.'

* '

, , 'z.;
,

482

.

- , , , s e v
, ,

**

. ? .,

= ( % e

". .

.

4

-

-_- . .



.

.

m

e

T

,,

s

' B-51. In assessing the ability of a structure to resist the effects of' '6

< ;b , ' _
,

- explosions, the effect to be considered is thc. resulting pressure on theb.? _

structure. This pressure (or overpressure) is in the form of a shock wave
_ ,,

_p ]a
,

which expands through the air radially from the center of the explosion; p *,,
and diminishes with distance. As the shock wave impinses on the struc-I ; J . ;;T . i q

M ' n:: ;.; 3.y ture, the structure will experience a structural loading. The magnitude

Q -I ..N;| %, f'l of the loading is measured in units of pressure - commonly pounds per
..

g g, X" "y. * -i square inch (psi). Given the size of the explosion in TNT equivalence
.

3.. I i and the distance to a given structure, the overpressure on the structure

Qh$3'[.g q in psi can be calculated. The structure can then be assessed as to its abili-
, . |' 7J d ty to. withstand the applied overpressure loading. Both Applicant and

| , ' ^ , M g. ' ]jt+y'
.

' Staff, using conservative explosion scenarios, assessed the ability of the
'''

f. A - % safety-related structures at the Limerick Station to withstand the pos-, ,

f tulated explosions. Boyer et al., ff. Tr. 8213; Ferrell, ff. Tr. 9041; Kuofg a - - '' ,
,

? ?.a 1 c' ,'A and Romney, fr. Tr. 9043.
B 52. Applicant calculated the highest overpressures that would.g " : . , , ' -

j.~ y result from the worst-case ARCO or Columbia Gas pipeline explosion
,

* Os . 1$M on the roof and exterior walls of each safety-related structure. Boyer et

eA v' <cc al., ff. Tr. 8213, at 6-13. See Fig. 2 at the end of this section.-

*W ~ '/ j B-53. The pressures resulting from the postulated rupture and deto-
nation of gasoline from the ARCO pipeline were always significantly less,J,, '1 e.

than that resulting from an assumed detonation of the vapor from thepi M'

4(. . Columbia Gas transmission line rupture. The maximum peak positive
g

''s,' .

?, ! reflected pressure from an ARCO pipeline explosion calculated by the
N jh Applicant (Walsh) was found to be 1.9 psi. Id. at 7.

[f.' .n $ ','JI ~ ~-[n .N ~g'l
..

. ff B-54. For the postulated Columbia Gas pipeline rupture, both Staff
and Applicant utilized the methodology set forth in Regulatory Guide

3 ' d' l.91 (Rev.1), for determining TNT equivalency to hydrocarbons and

nW-
.~

b .: ;j - graphs provided in the Army Technical Manual TM 51300 " Structures
U- ;C^$ w ' to Resist the Effects of Accidental Explosions." Id. at 611; Ferrell, ff.
% ,]4ch . ^| Tr. 9041, at 2. Staff Ex. 7 and 20. The peak pressures'shown as design /
2d@CQ.j' '? N '.i t assessment values for the Columbia pipeline' explosion in Applicant's

'( fh * M 7 Table I (see Fig. 2 at the end of this section), represent the maximum..

C8 d pressures that would be developed assuming a surface burst and a
h g [) N M ''.s. y N. detonable mixture approximately 4 times that suggested by Regulatory
i 'cN ' 1E% .i.; . Guide. l.91 (Rev.- 1). Applicant recalculated the blast overpressures in

Q h$r.|, S .

accordance with the guidance of Regulatory Guide 1.91 (Rev.1). The re-
WRRJ.M, T. .C.'';;g calculated values are shown in cols. I and 2 of Applicant's Table II (see

%yMc hy-4; h. A%7Q,Q?
Fig. 3, attached), and are lower than the values in Table L The pressures

N used in' Applicant's structural margin assessments were taken from

n[W [J .i'T
gQ Table I and represent an additional conservatism. The highest overpres-

R' ' . ' - sure for a Columbia gas explosion shown in Table I is 10 psi while the
hp,p 3 s 's , '. ,
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,.

highest value shown in cols. I or 2 of Table 11 is 8.3 psi. Boyer et al, fr.
Tr. 8213, at 7, Tables I and II.

. , - B-55. Neither Staff nor Applicant agreed that the detonation of un-
'_ confined or open air natural gas cloud is a credible event. Ferrell, ff. Tr.

' i 9041, at 2, and Tr. 9066; Boyer et al, fr. Tr. 8213, at 5. Uncontroverted '-

i - :
* 1 evidence established that unconfined natural gas can only be detonated

. .. with high energy sources such as TNT and even then with difficulty. No-
.

1,, 1 such sourcas of energy are ktown to be available at the Limerick site.
' '

i

' ' '' " ~ j Tr. 6157-5A,7423,7450-52 (Campe).

~,
_ ei B-56. Regardless of the evidence presented as to the improbability

~

of an open air gas detonation, as a conservatism, both Applicant and., _.

J; Staff assumed a gas explosion at a horizontal distance of 1200 feet froms .
, ,

< . 1 - the structure and at 500 foot elevation, the maximum height to which
the natural gas could rise as a result of momentum from the postulated

'

.
.x.

pipeline breach. The Board notes that no sources ofignition exist at 500 *
'

1
'

feet, let alone a source of sufficient energy to cause a detonation. Boyer-

et al, fr. Tr. 8213, at 6, 8; Ferrell, IT. Tr. 9041, at 2.
'

.. ', B-57. Applicant also calculated overpressures assuming an air burst',-

,

y -
- ' and a surface burst. From these calculations, Applicant determined thatq~

;.'C estimated overpressure produced from the postulated TNT loaded rail.
-d' M road boxcar explosion used in the design basis and elevated natural gasv
, ;( j'' s$i (500-foot elevation) explosions were greater than those of all other pos- .

,J1 d tulated pipeline scenarios. Boyer et al, fr. Tr. 8213, at 11.
*

'-

J 6. ; e , ' ' ," j B-58. Staff and Applicant calculations for the 500 foot elevation gas
1,J ''' * s - explosion and employing the guidance used in Regulatory Guide 1.91,
~' '

.. (Rev.1) are in close agreement. Tr. 8815 (Walsh); Tr. 9067 68"
(Ferrell). Any differences in the numbers are attributed to the analyst's,

~ . N 6., 7 , '' Si accuracy in picking the numbers off the table in Army Technical Manual

|f|'l 1 A@ ', TM 5-1300. Tr. 8815 (Vollmer). The comparable values are containeu
+ in col. 2 of Applicant's Table II and col. I of Staff's Table 1 (Boyer et al,y. +

. e' ' g" ' o- fr. Tr. 8213, and Staff Ex. 23, fr. Tr. 9055, respectively). The largest dif-
'

,

1 6 ference between comparable Applicant and Stati Columbia blast over-. , ,

y. >m4 1 pressure calculations was 1.0 psi (for the reactor building wall). This is,
'

N ' larger than might be expected to result from inaccuracy in reading -s

j ~
"

*
/ - values from a graph. The difTerence might be explained by the Staft's .

d
7." use of 1300 feet as the distance from the structure. Ferrell, fr. Tr. 9041,

.
'

. ,

at 7. It appears that Applicant used ,a horizontal distance of 1200 feet in7.

wdf J - j its calculations, not the slant distance of 1300 feet. Boyer et al, ff. Tr.
'

c.'; 2C~ .j; 8213, at 6.
p. T.[~ . , -v - 0 B-59. Staff calculations indicated that the railroad boxcar explosion:

~

# ,' .' generated greater overpressures than any postulated explosions of either,
,

.
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the ARCO or Columbia Pipeline materials. Ferrell, IT. Tr. 9041, at 10

. ~ . ' and Table 1 (StafiEx. 23), fr. Tr. 9055. (Fig. 4 of this Decision.)*

'

t.

-,,..L ' 7. Margin Analysis ofMargins ofStructmlIntegrity to'

, ) Postulated Overpressurer*

Y ''h B-60. After determining the critical overpressure for each safety-
_

related structure (Reactor Buildings and Diesel Generator Buildings for
,

';( -' '

,;
- - Units 1 and 2, the Control Building and the Spray Pond Pumphouse),<

g
j Applicant identified the critical wall of each structure and the critical ele-*

ment of that wall for detailed analysis. The critical element selected wasi
.

- I a 1-foot wide beam element with fixed ends. This is a conservative selec-
" ' ~} tion of the critical element because if the wall slab had been evaluated as

- 1 a whole rather than as a beam section, considerable additional support

'|
would have been provided by the adjacent walls. Tr. 8417, 8479 81,
9018 (Vollmer); Kuo and Romney, ff. Tr. 9043, at 4.

;
B 61. Applicant then isolated the 1 foot wide wall strip and appliedqo

the highest determined overpressure as a uniform load on the length of-
:

.
the strip. The criterion used for structural adequacy was the ductilityW'

- ratio of the element.Tr.8822 23 (Wong).

. . - B-62. The response of a structure or structural member to load is
deformation. Loading up to a certain level results in elastic deformation."

.

For any loading imposed up to the elastic limit, the r,tructure will return*

" ' to its original shape when the load is removed. Aniloading greater than
the elastic limit puts the material into the Castic rage and results in

,,

permanent deformation. Materials or structural elements that have
, ~"

', deformed into the plastic range will not return to their original shape.'

f Ductility is the ability of a structure or structural member to deform
beyond its clastic limit without rupturing. The " Ductility Ratio" is the-

ratio of the total deformation (elastic plus plastic) to the deformation*
.

that would occur at the limit of the clastic range. Kuo and Romney, ff.
Tr. 9043, at 5.

B-63. Applicant calculated the ductility ratios for the loaded critical'

sections and compared the calculated values against the maximum code'

,

allowable, which is forth set in Regulatory Guide 1.142 as a mid span'

ductility ratio of 3.0 and an end point ductility ratio of 10. Tr. 8948
(Palaniswamy).'

- <

@o c :;j, B 64. After applying the maximum blast overpressures to the struc-
.

" j%ij tures and calculating the ductility ratios, the ratios were compared with

.M the code allowable value of 3.0 for mid span and 10.0 for the end point

h@D! ratio. In all cases the determined ductility ratios were within the limits
-

> 7

established by the code. The highest mid-span ratio calculated was 2.2
9
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and the worst-case end-point ratio was 2.9. Tr. 8947-48 (Palaniswamy);
Tr. 9069 (Kuo).

^
B 65. The Applicant then determined the blast overpressure that

, would cause deformation up to a ductility ratio of 3.0 at mid span and
compared that value with the calculated blast overpressure. The result,'

7". was expressed as a percent of margin. Boyer et al., fr. Tr. 8213, at 13-15;,

V, Tr. 8822 24 (Wong).-

~ ~

B-66. Staff did not make independent calculations of ductility ratios,.

i ., - 'i margins, or shear and moment calculations of the safety related struc-
,"' j tures. They did, however, make a detailed review of the assumptions,
"i .i models, techniques and methodologies employed by Applicant and.

? "t found them to be appropriate and conservative. Kuo and Romney, ff.j Tr. 9043, at 3-4; Tr. 9069-70, 9221 (Romney); Tr. 9206-08, 9221 23,f" -
,

' ' (Kua).
- -j B-67. Regarding the conservatism of the bounding ductility ratio of

; 3.0 for mid-span deformation, tests have indicated that beam elements,
! such as the wall panel strips used in the structural analysis here, do not
] actually fait until they reach ductility ratios of 20 and beyond. Tr.

.' j 9019 20 (Palaniswamy). The one way slab analysis, used by Applicant in,

'

its assessment, rather than a two way analysis, is conservative in that no,

' ~ ,

-
'

credit is taken for support from adjacent walls. If a two way analysis,

g. , . o, were to be used, the structural safety margins would be larger. Tr.
,

J. 9206-07 (Kuo); Tr. 8417,9018 (Vollmer). The calculated safety margins
are not predicated on the ultimate failure threshold of the structure.-

<

.

3 TI'ey are based on code values acceptable for structures of the type con-
sidered here. Accordingly, some additional unquantified safety margini

above the calculated margins exists for these structures. In Applicant's,

Table II (fr. Tr. 8213) (Fig. 3, attached), a comparison of cols. 3 and 4,.
,

respectively, which are the pressures calculated using the conservative
|' J TNT equivalent (by a factor of 4), with the pressures used in structural

assessment (col. 5), margin is shown to be available in both the reactor
| building and the diesel generator building. For the control structure and>

| the spray pond pumphouse the values of 4 times the Regulatory Guide
' '

,

Ej values exceed the structural assessment values. For those cases, using
-o

g ' , ' - ,* the proper TNT conversion factor, margins do exist, as is apparent from
' ~

the values listed in column 2 of Fig. 3. Applicant's demonstration of a,- .

. ~, structural safety margin for the reactor and diesel generator buildings
- ! - " '

even when using 4 times the TNT equivalent explosion suggested by
-

W- - 3 Regulatory Guide 1,91 (Rev.1) is a significant additional conwrvatism-

* * in assessing the adequacy of the Limerick structures to resist the effectss
^

of blast overpcessures. Boyer et al, fr. Tr. 8213, at 12,13; Tables I and
II, ff. Tr. 8213., -1,

!,
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B-68. Applicant also conducted an evaluation of the global response
margins inherent in the design of the safety related structures at Limer-
ick. This evaluation consisted principally of a determination of the over-
turning moment and story shear on entire structures as a result of the
postulated explosions and a comparison with the moments and shears re-
sulting from the design basis safe shutdown earthquake (SSE). In each

. .,

case, the overturning moment and the story shear associated with the.
,

SSE were found to be larger than that associated with the postulatedt
.

explosions. Since the plant has been designed to withstand the safe shut-
down earthquake loading values, there is more than adequate structural
capacity to resist the forces associated with the postulated explosions.
Global response safety margins were calculated by dividing the SSE load-

,

'

ing values by the loading values calculated as a result of the explosions.
1 ,

Kuo and Romney, ff. Tr. 9043, at 8 and 9; Tr. 9361-62 (Kuo); Vollmer' '

er al., ff. Tr. 8213, at 11; Tr. 8824-26 (Wons); Tr. 8826-27 (Vollmer).

8. Feeners Alongedly Net Considered in Marsin Analysis

a. General

B-69. FOE alleged that the Applicant's margin analysis did not con-
,

! L sider the effects of deadload, vibratory loads, inside/outside pressure
j and temperature differentials, hydrostatic pressure and differential settle-

! ment on the safety related structures at the Limerick Generating Sta-

i- tion. Testimony indicated that each of these factors was adequately con-
sidered. Tr. 8368 83,8442 54,8463 73 (Wong, Boyer, Vollmer, Palanis-
wamy, Walsh, Benkert); Tr. 9181 9247 (Romney, Kuo). |

B-70. Regarding the consideration of gravity and deadioad, uncontro-'*

| Verted evidence established that the desdioed consisting of the weight of

j the walls and equipment attached thereto is transmitted to the ground as
a vertical compressive load. Since the forces associated with the postulat-' '

!
ed explosions would act horizontally and thus perpendicular to the walls,
the effect of the deadload and the blast overpressure would not be direct.i

ly additive. Tr. 8442 45 (Vollmer, Palaniswamy); Tr. 9201 (Romney).;

Structural members are designed for combination of deadload, liveload,-

' earthquake and tornado loads. Forces resulting from the appropriate
,

I
.

load or loads are combined with the blast overpressure and were consid-
I i ered in the margin calculations. Tr. 9236 37 (Kuo), Tr. 9202 03 and

b. - 9245 (Romney). Applicant's witnesses further testified that the compres-I

|- } sion resulting from deadload is actually beneficial in terms of the ability
of a structural well to withstand bending since it acts as a pre stress. Tr.

.

8445 (Palaniswamy). The roof slab deadload acts in the same direction'

!
<
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as a downward acting blast pressure and was therefore considered addi-,

tive as appropriate. Tr. 8372 (Vollmer): Tr. 8442 43 (Palaniswamy); Tr.
- 8442-45 (Vollmer)..r

B-71. FOE's allegation that vibratory load from equipment operating3

'1 within the reactor building was not considered in the structural analysis
'

,c''-
.

's
'

was likewise unsupported by the evidence. Tr. 8372 73 (Vollmer, Palan-
iswamy). Evidence indicated that vibratory loads were considered and

4 ; ~ .1 found to be negligible. Tr. 8374, 8378 79 (Palaniswamy). Applicant's
s} witnesses further testified that any portion of the vibratory load not elim-;-

-

'

; insted by the damping effect of the 1%- to 2 foot thick floors would pri--

j marily be transferred from the floor slab to the supporting beams and,

l columns,' thus leaving the wall slabs largely unaffected. Tr. 8375"

~ 1, f (Boyer); Tr. 8377 (Wong). The roof slabs would not experience vibra- ..' -
'

tory loading since there is no moving equipment on them. Tr. 8378i

j (Wons); Tr. 8378 79 (Palaniswamy).<

;' B 72. FOE's claim that Applicant's margin analysis did not examine>

A ,; I.
'

pressure or temperature differentials between the interior and exterior*

[[ 4 *- ] of the reactor building was also found to be without merit. The evidence
indicated that the reactor building is operated under a negative pressure;

of about 0.01 psi to prevent releases from escaping the building. Such ai
s

1. small pressure difference would have no effect on the results of a detons-
,

- ' tion or on the margin analysis. Tr. 8446 (Vollmer). As regards tempera-
' - y - ture differecces, the evidence indicates that temperature loading is con-,

N+ sidered in the design of safety related structures as required by Regula-
| I -!< . tory Guide 1.142, but is not required to be considered in the analysis of

'

*

blast overpressures. Tr. 918183.(Romney), Further, any difference be-n. ->''

EOg . tween the inside and outside temperatures would have a negligible effect
i' on the margin analysis since the containment wall is over 30 inches* *

.

[. . [, thick and is well insulated from temperature changes. Tr. 8447 50
7; ' '

(Vollmer)..

4 B 73. Hydrostatic forces were considered in the design of below-''
t

,

grade walls of the safety related structures at Limerick. Tr. 8463 64, e
'

P l (Vollmer); Tr. 9189 92 (Romney), Both ' Applicant and Staff testified7W,,
. that hydrostatic pressure exerts force only on the portions of the wall

'

3,f *
' 'i '

that are below grade level. Walls above grade level are not affected by- '
,

Li hydrostatic pressure. In evaluating the effects of an explosion on a build--

:.. + "
ins structure, only the walls above grade need be considered. Tr. 8464,.

Q T, , > ' . ' 9191 96, (Kuo, Romney); Tr. 8468 69 (Vollmer),
gr.4L;C's"

'
B-74. FOE's allegation that differential settlement was not consid-

g ., , 9; ered is without merit. Stresses that would be caused by differential settle-.
''

.

.
ment were considered in the design of the structure. The Limerick'

1

!;
'

1
'

. structures, however, are located on a competent rock foundation and on
.

l.

n.r -
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,
- foundations of this type there is no differential settlement. Tr. 8469

|
(Vollmer); Tr. 9215-17 (Romney).

.

,.

'. R b. Reactor Building Openings
,

e.; ?-',' a : .

B-75. FOE postulated that the blast wave would enter the reactorA' s.

' 2 -J/ ' ' ( > Qiu ' building through a 9-foot high by a 40 foot wide louver in the south
-f~2 ,1 wall and/or a 2 foot by 2 foot roof opening of the reactor building and'

_ , .

M .) 3.-n;y damage the safety-related equipment and systems inside. Both Applicant
'.; , ' ' |? d = and Staff testified that the louver in the south wall is not safety related'

.

c f Jh . {M and opens into a compartment which houses nonsafety related HVAC

* 6 . , ,,0 - 7 d equipment. Its failure would in no way affect the integrity of the reactor

7 building or the ability to safely shut down the Niity. Tr. 9110-13 (Kuo,' *
- 4

'f . .y Romney, Lefave); Tr. 9132 33 (Kuo, Romaep; Tr. 8956 57 (Wong).
j Additionally, the walls surrounding the ct.mpartment housing the,

- HVAC equipment are I foot thick and would resist any residual over-
,

pressure that is not absorbed by the louver. 'Ir. 9114 (Kuo); Tr.'

, . ; #

C'', 8955 58,8%$ (Wong). Applicant's calculations indicate that even if the'
,

pressure from an explosion were not absorbed in any way, by the*
=,.

louver, inter compartment walls or plenum, the average pressure inside'

1. w
'

%;

' ' . 7.,
";' ( the reactor building would increase by no more than 0.016 psi and

..

' ' \,t Y would have a negligible effect on the building and any equipment con-m

@ 6;]J 3f N Z' tained therein. Tr. 8%$ 66 (Walsh). By comparison it takes 0.1 psi to

~. , T break a normal house window. Tr. 8958 (Ashley).

j d i f.' ' C is covered by a sheet metal blowout panel is designed to relieve pressure
Y - B-76. The 2 foot square roof opening'in the reactor building which'

.

'.i - fg y inside the building and does not serve any structural purpose. Tr.
. ,d ' 7 A. 8959 60 (Wong). Even if the sheet metal blowout' panel were displaced,^

the resulting pressure differential would be insufficient to dislodge any,,.yp <7 , , ,
', pipes that might be nearby and the pressure wave would quickly be re-- - * .

, _ ' ' duced to ambient as it expanded inside the large volume of the reactorJ
L

. ; ,- J building. The increase in pressure within the building's interior would' ''

be less than 0.01 psi. Tr. 8960 61 (Ashley); Tr. 8960 63 (Wong,,'6i.@ ' ' G.-1,M,,

Ashley).Mye . N * '
.'MA %Xf2 'B-77. The sheet metal buildings on the north and south sides of the

fi.| ' . ! " reactor building roof could conceivably be damaged by a postulated natu.

;$q*i: - * d$ M',^ ral gas explosion. These buildings, however, are not required for the
M O S r;, g g d g safe shutdown of the Station and, even if destroyed, would not provide

Q;j 2'%# g an opening into the reactor building since the conduits passing between

3 @M<87.?Jfgg: these buildings and the reactor building are sealed and would not be af-

< y&y . :q M , fected by an explosion.Tr. 8969 70 (Wong).
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c. Effect ofDetonation on UndergroundStructures
,

B-78. Applicant and Staff also determined that the blast pressure or, .

deflagration would have no etTect on underground related structures or>;

equipment since buried safety related pipes and ducts must have a mini-*

,,

', Y
.

mum cover of 4 feet of soil or the equivalent in concrete or other. .-

yg . ;. _ material. Kuo, Romney, fr. Tr. 9043, at 11; Tr. 8864 65 (Boyer). Four
* . * * ' feet of soil or equivalent cover can withstand a minimum of 3000 to

'

.,, , 4000 lb/fV, which is an order of magnitude greater than the losd that.,
'

p, .< , would result in any of the postulated explosions. Similarly, the manhole'

''

'

and duct-to bank covers are at least that strong since they are designed. ,

'T . for high-impact loads such as would result from a tornado missile. Tr.-
.

- . ; y ;[,y 8805-06 (Wong); Tr. 8806 (Vollmer).
^

'

;..
c 3

,, ,

,

.

. ;
9. The Effkens of a Postulesed Cooling Tower Collapse

,

, ' ,
,

^

B 79. FOE speculated that the cooling towers would rotate about,

their base and overturn from explosive. forces, thereby causing potential; ,

f"
' '

damage up to a radius of greater than the 550-foot height of the towers.u
~, # Both Staff and Applicant testified that this event is highly unlikely be-,

C cause the relatively thin shelled cooling tower structure is not likely to< <
: ,

. g maintain its rigidity as it collapses. Kuo and Romney, ff. Tr. 9043, at 11;
,,

iJ X. j ; Tr. 9278,9284-85 (Romney); Boyer et al., ff. Tr. 8213, at 15,16.7qf<<Q]y' i B-80. Applicant postulated a concrete missile 5 ft x 5 ft x 5 ft re-
o4 :. 4 , sulting from the failure of a cooling tower falling directly onto buried
- '

safety related piping. Using conservative assumptions (200 ft/sec veloci-..

- i M,W ty as compared to a free fall velocity of 188 ft/sec from the top of the
a 550 foot tower and orientation such that the corner strikes the groundc

! '. .I Y Q ' first), Applicant calculated that the concrete section would only pene-
f^*' d .s trate 2.8 feet into the soil and would not affect the safety related facilities .

; '

d., y buried below. The analysis further showed that the impact would not. .
'

overstress the buried pipes or concrete duct banks due to compression.
'

The analysis included the duct bank manholes which would be adequate-' - 's
,

- ly protected by their steel and concrete covers. Boyer et al., fr. Tr. 8213,, .-
.

*

y - at 1617. Staff agreed with Applicant's analysis, stating also that it is con-.
,

i 11 :. servative in that the cooling tower collapse would likely produce much

%yI
# ~

smaller pieces of debris than assumed by Applicant. Kuo and Romney,
~'

/ 4.N fT. Tr. 9043, at 11 12.

$.If:, ',pgi B-81. FOE then postulated several scenarios involving pieces of cool-,
'

g;g: @g q' y'
ing tower debris. One such scenario involved steel reinforcing rod by

([. ,
itself or extending from a dislodged concrete section penetrating greater;

4.g , .'? ip . than the 2.8 feet calculated by Applicant and causing damage to buried
'

fq., 1,
3., ,.

'I. 4
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structures. Unrebutted evidence established that individual steel rods
will not fall separately or protrude in any significant length from broken
pieces of concrete. Tr. 8876 (Vollmer), Tr. 8876-77 (Buchert).

B 82. FOE also speculated that the 70-foot tall column supporting
''

q ,the cooling tower and the 500-kV transmission towers would also fail'
'

,,

and penetrate nearby buried safety related structures. Evidence estab-"- <. .

* A lished that the 70-foot cooling tower support columns would pivot on-*

c.i their bases and fall, penetrating about I foot into the ground. Since the-

a
u _' nearest buried safety-related structures are 100 feet away and buried at a*

,

'.j< 4 minimum of 4 feet or equivalent, they would not be affected. Tr.*

,

8913-14 (Vollmer); Tr. 8914 (Boyer); Applicant's witnesses testified*
*

I that even if the transmission towers failed, they would buckle and fold
4 .' ~ over. The effect of their impact on falling would be less than the missiles

'
'

for which the buried safety related ducts (e.g., power lines, to spray
; pond) are designed to resist. Tr. 8923 24 (Vollmer); Tr. 9260
i (Romney).

B-83. FOE postulated failure of the walls of the cooling tower basin
and subsequent floodin5 of the turbine building and allowing water to

. ,,

-

enter the reactor build na and control building, preven'ing a safe shut-" '
+

' down of the plant. FOE, in the alternative, postulated that even if the
. ,

, v' > walls of the cool:ng tower basin were to remain relatively intact, cooling
tower debris falling into the basin would result in increased flooding.~ '

-

.

Both Staff and Applicant addressed the possible consequences of water'w .

loss from the cooling tower basins. Each agreed that the worst-case sce-,jg s .,
f. nario for a basin related flooding accident was a breach in the south wall'

,

. i. ~ ' of the basin. Wescott, ff. Tr. 9045, at 2, 3; Boyer et al, IT. Tr. 8213, at
,

'

s.

'i ~.c 18. A complete breach of the basin wall or a break in other than theN

., . W. - ':.. south wall would send most of the flood water away from the power -i

d #-
. : block complex and towards the Schuylkill River or Possum Hollow Run.

'

. , ,1 1 8 /d. Even in the event of a failure of the south wall of either basin, the'

.
,

^ '[, [ circulating water pumphouse, which is between the cooling towers and.

,' a ' the power block complex, would tend to divert water to the cast or west
, s
' ~p)' and away from the turbine building. Wescott, ff. Tr. 9045, at 2.

B 84. Both Applicant and Staff assumed a 50 foot breach in the
e, .Q |J 1, A: basin wall and in order to maximize the amount of flooding in the tur-

,,;

rQ . ,
;-43s bine building, each also assumed that all of the turbine building main

doors on the north side were open. Even with the north wall turbine' , j.
,,

fWc W. 1 building doors open, Applicant calculated a water height rise of about 4
..

?. 5 6 . % F feet. Because the walls of the reactor building and central building are
.

A |@ M'Mit' ' water- or steam tight to above that level, there would be no entrance for
- C,.c^ ' water into the category I structure and no adverse impact on the ability

,

to safely shut down the reactor. Tr. 9028. (Buchert).
,
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B-85. StafT and Applicant also evaluated the possible effects of ero-
sion by escaping water on buried safety-related structures. Each conclud-
ed that no adverse effects would occur. Wescott, ff. Tr. 0045, at 4; Tr.
9324-25,9335-36 (Wescott); Boyer er al., ff. Tr. 8213, at 19-20; Lefave,
fT. Tr. 9047, at 2-3.

10. Insagrity of the Spey Pond

B 86. FOE raised questions concerning the integrity of the spray
pond - which is the ultimate heat sink for the Limerick decay heat
removal from the reactor cores - with respect to missiles that could be
generated as a result of blast pressure from an explosion resulting from

- a pipeline break. The Applicant testified that missiles generated by de-
struction of the cooling towers could not reach the spray pond. Tr. 8900
(Vollmer). Mr. Vollmer was not aware of any other missiles from an
explosion that could reach the spray pond. Id. Missiles from an explosion
would not be similar to missiles from a tornado. Id. Because the design
explosion is an air blast, at an elevation of 500 feet above ground, there'

e is going to be a force radiated downward which would not have a tenden-
cy to lift missiles up, as in a tornado which rotates them and lifts them.
Id. at 8900-01 (Vollmer). Various structures that appear in an aerial

i photograph around the towers would not be exploded by an explosive
! force from a gas pipeline explosion and carried in the direction of the i

spray pond. Id. at 8901. The photograph showed some temporary struc-
tures, including a concrete batch plant that will be removed as well as
some old structures that were used for the fabrication of the reactor
vessel. Tr. 8901 (Boyer). There is one permanent one story Butler type
building located somewhere exceeding 800 feet from the spray pond,

pumphouse building. Since the spray pond pumphouse was designed
against tornado missiles, failure of the Butler buildmg would have zero

.

! impact on the spray pond building. Id. The Applicant estimated that
. |

whatever missiles were generated - side panels, disks or whatever -
might be moved 50 feet, but not to exceed 100 to 200 feet away from i

the building. Id. at 8906. Mr. Boyer did not think that sheet metal would
have any effect on the spray pond fixtures-or the pipes leading to the
fixtures. Id. at 8908-09. We agree.

B 87 The spray nozzles and the piping within the spray pond are
safety related. Tr. 9368 (Lefave). The Applicant is doing a probabilistic'

: risk assessment of the tornado event to determine the probability of
how many nozzles and trains in the piping can be affected by tornado i

-

missiles. Id. Presumably, the results will be evaluated against the re-
quired function ability for this system. The Staff considers this to be an,

,
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' ' open item in its review of externally generated missiles. SER i 3.5.2. It
. ,

< - was not conceivable to the Staff, however, that the postulated pipeline
' accidents could generate missiles which could impact the spray noules.

.

This conclusion was based on the belief that the blast wave travels so* '

_j fast that it would be unable to pick up anything and carry it. Tr. 9368:- >

4.4~ ,
; _

(Romney). For a detonation of 56 tons of TNT the positive phase pulse.a

9 time of the blast wave at 1200 feet would be approximately 170 millisec-%. . '1I- *
&

. ~. .1. 3 - > d onds. StafT Ex. 21.-

,

Wf . p.'-j B-88. The Staff had not, and did not know whether the Applicant-

~ had, conducted an analysis of what potential effects a blast wave wouldfu. .

j have on the spray pond noules. Tr. 9369 (Romney). The Staff did think
'

1'

. ";c?'.;l;jpiping are designed to withstand the safe shutdown earthquake and be-
they are strong enough to take the blast pressure, since they and related

.

~ f' ' _ g
?; ;

cause the pressure the blast wave would exert on the piping is not going* - '

to be a pressure large enough to affect the structural integrity of the; i
piping system. Any effect would be rather small. Tr. 9371 (Kuo). The-

calculated pipeline accident blast pressure on the surface of the spray-{,

pond water is approximately 1.9 psi. Tr. 9373 (Ferrell).N .
4

B-89. The Applicant also testified that if a cooling tower were to fail'

, .

from a blast from the southwest direction, it would collapse within its* '

. _
e, ..P,

)' s$ own perimeter and would not reach the spray pond pumphouse. Tr.4~

gA X 9284,9364 (Romney). A cooling tower has never failed as a rigid body.

J:
' ,'

Tr. 9341-42 (Romney).-3
-

- - - B-90. We find that all of FOE's allegations and speculations of se-
--' ' ' ' ' quences of events omitted from the Applicant's and Staff's analyses to'

'-

. f be without merit. Applicant has demonstrated reasonable assurance that'

,7 ' the safety-related structures at Limerick will withstand the postulated<
.

f, f*, pipeline accidents. Accordingly, FOE's Contentions V-3a and V 3b are
1 %;( without merit., . -

#-

3s..
.-m. .;

{ C. LEA I-42: Environmental Qualification of Electric Equipment
-

C-1, LEA Contention I-42, admitted as respecified, states:
;. ff e . . , * ,

,- ,,-
'%* f The Applicant has not shown compliance with the Commission's rule, Environmen- .i

'

.

'

tal Qualification of Electric Equipment important to Safety for Nuclear Power"r, " J;.
,y* '7*. 1x Plants, Jan. 21, 1983,.48 Fed. Res. 2729,10 C.F.R. I 50.49. Particularly, it has nei--

ther estatiehed a program for qualifying all of the electrical equipment covered by; MM ,,, - -

j 50.49, nor perfownwi an andisis to ensure that the plant can be sarely operated;;-g". ' . ,, ; s
" pending completion of equipment qualification, as required by i 50.49(0. Failure to' . .sf. : - ^ y, , -

comply will threaten the health and safety of the public.
,
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FIGURE 1. ARCO and Columbia gas pipelines*
-.. .

1i Source: Limeric.k SER (p. 2-12), Staff Ex. 6
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'_ . 1. Summary

C-2. Testimony by.the Applicant and the Staff supports the conclu-
'

- .
,' sion that the Applicant has an acceptable program, although not com-, - -

- '

"'
pletely implemented, for qualification of electric equipment important to,

H;.T. '(' , .? M . , - d
safety at Limerick, which is in compliance with 10 C.F.R. f 50.49, as'g. 4 ,

~ ' '; adopted in January,1983. This testimony described how items to be qual-
0,' '_ , ' y D.s - ified were identified and how the program was developed and imple-,

" 4,
#s ' T. 2 mented. Proper identificatir was assured by an independent verification

H program conducted by a qualified contractor. The Staffs review, while,

||. ~.' j also not complete, verified the adequacy of the program.'

,

J[ Y - j[ ~ gj C-3. Based on qualification efforts so far, it is not' anticipated that
y' , < j) ', ~ 'l completion of the program would identify any components not properly

-

.

y . f| . C ,, ] qualified. Should this occur, however, the Applicant would then have to
.g [c

*

'j perform and have approved by the Staff an analysis, as reqaired byfi ,
, ,

~

J- . ? / .I J 50.49(i) to ensure that the plant can be safely operated pendmg com-
''

ff,' ' pletion of equipment qualification. Such an analysis is called a Justifica-'# . ' | %
'

. tion for Interim Operation (JIO) by the Staff. Subject to that possibility,- -

1.'2 '
.8 T( M

we find that the Applicant has met its burden of proof on this contention
4 . by demonstrating, (1) that it has a proper program in place for qualifying1

?. ' all of the electrical equipment covered by { 50.49; and (2) that those par--

I. x ticular components of concern to LEA, as set forth in the bases for the~

'V
' "p

~ contention, have been properly considered by the Applicant.
'

y, C-4. The Applicant and the Staff provided expert witnesses and
'' . n1 testimony; LEA and the City of Philadelphia cross examined these wit-_

-

'd nesses, but did not provide their own witnesses. Evidentiary hearings
'

6.-
.

e.
,

were hc!d on April 9 and 10,1984, in Philadelphia, Pennsylvania.c.-,
tC *,/-,.,

* ' '
.

~.p ')w

. , .-

[6: n .; ' ,,3.by,)
. L Compliance with the Janaery 1983 Environmenant|. T. %. . ' ; '',? 3:

,

Qualification Rule
c e - up t ,o

1 d .C-5. As a framework for discussing the merits of this contention,'

we begin by considering the state of compliance of the Applicant withm ,y . .
'

j .fg ., ', the subsections of 10 C.F.R. ! 50.49, adopted in January 1983, as ap-
f, J , ' , . -i plicable to the contention.'*

^:. C-6. Section 50.49(a) states each applicant for a license to operate a1

.x ,j. j nuclear power plant shall establish a program for qualifying the electric0, ',:
*

.

w(qgy%gj equipment defined in paragraph (b) of this section. Section 50.49(b)
TM; e - ' states that electric equipment important to safety covered by this section

|?.
|:. ;G?..
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(1) Safety-related e:ectric equipment : This equipment is that relied upon to
,

remain functional during and following design basis events to ensure
(i) the integrity of the reactor coolant pressure boundary,
(ii) the capability to shut the reactor down and maintain it it. a safe shut-

down condition, and
(iii) the capability to prevent or mitigate the consequences of accidents that'

3
- .* 4 could result in potential offsite exposures comparable to the 10 C.F.R.

c" f 7,' Part 100 guidelines. Desien basis events are defined as conditions of
- ?% normal operation, including anticipated operational occurrences, design,

-
- ; basis accidents, external events, and natural phenomena for which the

plant must be designed to ensure functions (i) through (iii) of this'*
,(

'

.,i :. . *'' paragraph.
' L (2) Nonsafety-related electric equipment whose failure could prevent satisfactory'

,
, ,~

accomplishment of safety functions specified in subparagraphs (i) through (iii)*
*

of parsgraph (b)(1) of this section by the safety-related equipment.. k' '

d.4 (3) Certain post-accident monitoring equipment. (Footnote omitted)

3 safety-related electne equipment is referred to as " Class IE" equipment in IEEE tstandard)
'

. . ' J231974..}, , -

h C-7. LEA asserts, in part (a) of its Basis for the contention, that
- .7 Applicant's environmental qualification (EQ) program, designed prior

to issuance of the new rule, was designed to qualify safety-related equip-''
, ,

. 1-m. ment only (and therefore ('oes not include nonsafety-related equipment'

. .[~' [[ whose failure under postulaud environmental conditions could mislead
the operator or otherwise prennt satisfactory accomplishment of speci-

' - 3. , , O c - ,
Applicant argues that even though its program for EQ was designed

,

fied safety functions, and certain post-accideat monitoring equipment).
'

.

before the promulgation of the new rule, because of its anticipation of*
. , . _ t.(''y jI the new requirements and because ofits conservative equipment classifi-

cation practice, its program does comply with the new rule. Boyer et al.,*-' *
; ;

ff. Tr. 9529, at 1-2. Further, Applicant avers that all Limerick equipment' "

3 ,

"'i- within the scope of 10 C.F.R. { 50.49 will be qualified by the fuel load.
,

date. Id. at 4.K Yp : y
_

C-8. LEA, also in part (a) of its Basis, as.stts that the Applicant'
'

,
. j

'.
shauld promptly develop a list of the equipment at Limerick, subject to*

50.49(b)(2), that is "important to safety" (and not just safety-related)
,

- - '! and that will be tested in its EQ program as required by { 50.49(d).

.) Examples given by LEA ol' systems or equipment that should be -

- ;
reviewed for inclusion in the Applicant's EQ program were the feedwateri 7 - 'q.

'| , q control, emergency lighting and communications systems, the plant
..

process computer system, and computer software.' ~
-> ;c

M.c hN C-9. The Limerick Project "Q-List" was developed and established
g;;; @ r as the controlling document identifying the safety-relat d structures, sys-g.

-. % tems and components (including electric equipment] to meet the re-f.n ).
quirements of f 50.49(b)(1). Id. at 4-5.' '

, ,
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C-10. The Applicant testified that there is no equipme ,t at Limerick,

,' in the subset f 50.49(b)(2). Id. at 3, 7. The interfaces P etween safety-i

related electrical components are evaluated as part of 'ne plant design
'

process. Whenever cases are identified in which fainure of nonsafety-
'

,

- -'~.

;'

? j related components could prevent attainment of the safety function ob-, -

g~
- ' '

il jectives, they are eliminated by implementing design modifications or by,

,'., ;
'

,j adding (such components) to the Project Q-List and qualifying them as2-

g J " 1 necessary. The Electrical Equipment Separation Program is an example.

'1 of such an interface evaluation. Id. at 7. All electrical equipment on the:/ . , '-
-

'

E '

N . Q-List is reviewed to determine its environmental qualification require-
'

. ,

W; T ~ - - . ments. If the electrical equipment is determined to be located in a harsh
9'!' ~

environment, the appropriate environmental qualification parameters,

, s.[
~

~
'

for the component are identified. Id. at 8.
~

:

,I C-II. "Certain post-accident monitoring equipment" is defined by
- the footnote to f 50.49(b)(3), which references Regulatory Guide 1.97,

T :- -

! " Instrumentation for Light-Water Cooled Nuclear Power Plants to
P - ; 1 Assess Plant and Environs Conditions During and Following an Acci--

,

,;' dent." This Guide defines three categories of design and qualification 's

[. . ] criteria. Category I criteria are similar to the criteria applicable to safety-
'~

related systems. Category 2 criteria include selected criteria normally as-v. = w

. > ,i sociated with safety-related systems, but the same environmental re-

%[Y -4 commercial grade installation, for 'hich there are no environmental

'

' ,

@ /v quirements as Category 1. Category 3 criteria specify only a high quality
:C '

;

,i ~ '
qualification requirements. Id. at 5-6.

7- J , 7 , ,
vx <

Independent Component Classy 1 cation Program'% mm" 'L ; , ;;
': a.

-

"

.
C-12. To assure the identification, in the Limerick Environmental. ..

Qualification Program, of all electrical equipment required to perform a
'

, q.g} ' safety function, the Applicant contracted with Quadrex Corporation to
,-

,
,

. ,

^
.,c- -

",n , ; perform an independent verification, the Component Classification Pro-
,f . . y| gram. Boyer et al., ff. Tr. 9526, at 9. Quadrex had conducted five identi-

'

m = q cal independent review analyses of the overall environmental qualifica-
C , '' 1N' - ' tion programs at other nuclear power plants prior to the Limerick pro- '

Q~g [ . . . j.; gram. Tr. 9551 (Stanley). The extensive effort at Limerick showed that..

W * W sj of the approximately 30,000 components considered, of which approxi-
Y, IJ M, (ad . mately 1600 were different (i.e., nonidentical) electrical items,16 dif-
2.74 ';;)'c ^O. Q/ - ferences in electrical equipment classification from the original Applicant

MMY' %j g.(99)- architect-engineer classifications were identified. Nine of the sixteen
E,~~. . ~() components were found to be located in a mild environment. Four off

9 &- . M.1]j the sixteen were to be reclassified as not requiring environmental qualifi-
my,

'

1 . :, ,-

9 3 . y" ik
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cation. The remaining three are included in the EQ Program. Boyer et
aL, fr. Tr. 9526, at 22-23; Tr. 9622-23 (Boyer).

C-13. A comparison of the Component Classification Program
(CCP) rules against i 50.49 was performed and it was determined that

.

' . the classification rules fully complied with the requirements of { 50.49,

o ;;y ; ", [ , ' even though they were prepared and implemented prior to publication_

OP - .
of the new rule. This deterraination was also based on a ccmparien of'

' '

the CCP rules with draft Regulatory Guide 1.89, Rev.1, " Qualification'
J' '/.. . ' - 3'

% of Class IE Equipment for Nuclear Power Plants." Boyer et al, fr. Tr.
.,. . -.

. s-
. 1. . M 9526, at 23.'1"

,

,

, . . :.-

. ; ; .1 3. Syseena Excludedfrom the EQ Program'

'
'y' ' -; C-14. As a part of the basis for its Contention I-42, LEA asserted* *

. . |
that the emergency lighting system, in-plant communications system,
plant process computer system and computer software were examples of" '

j
systems that were improperly excluded from PECo's qualification pro-

.

,

;

,, ".7
j,

-
gram. The evidence indicated that the exclusiont.were proper in that the

,.

systems cited by LEA are not important to safety as the term is used in-
,

N
~ 10 C.F.R. j 50.49; that is, they are not relied on during a design basis

accident in areas subject to a potentially harsh environment and their>

failur would not prevent achievement of safety function objectives.' '

j Boyer et al, ff. Tr. 9529, at 11-15; Masciantonio, fr. Tr. 9640, at 7-8.
..

,

,i.

'

,
.

- a. Emergency Lighting System
^

'

,

C-15. The Applicant testified that this system was not included in- ~ ; * ~
*

the CCP because it is not safety-related as defined by s 50.49, it is not

_| , relied upon to provide lighting during a design basis accident in areas ''

+

L p>
' which could produce a harsh environment, and its failure could not pre-

vent achievement of the safety function objectives defined in subpara-"
'

!' - . 7
]- graphs (i) through (iii) of f 50.49(bhl). Boyer et al, fr. Tr. 9526, at 12.'

N.
The Staff concurs. Masciantonio, ff. Tr. 9640, at 7.q<q<

,

. - b, -.
' a

. . -

_ f,g
v :

.
b. In-Plant Communications Systems

.

~ .__|# d 6} C-16. The Applicant testified that these systems we i not included

a : Q Si in the CCP because they are not safety related, they are not relied upon.
.

l during a design basis accident in areas that could produce a harsh
. C ~ ' -; e 3,.O' p;1 environment, and their failure could not prevent the achievement of thel 7.' '

<
' %;[h. safety function objectives defined in subparagraphs (i) through (iii) of

,

'
' .

.?,3' . >
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f 50.49(b)(1). Boyer et al., ff. Tr. 9526, at 13. The StafT concurs.-
'

_ 1'
, Masciantonio, fr. Tr. 9640, at 7.-

.. . , .
,, .

, ..-
. , . .- .

| . ', [' . -h c. The Plant Process Computer System
%.- . ;3.P 'C

. J *'" ,J- 8,

C-17. The Applicant testified that this system and the computer soft-.

7,1/ (,, .; (' .l. '' ware were not reviewed because the computer is not safety-related; it is.

, M w.j 7 ,-r " ' .,,d not relicd upon to provide information during a design basis accident in
$. ..i, 4 ~"t. ., .. ,7'. areas that could produce a harsh environment, and its failure could not. .

?..1 '. prevent achievement of the objectives defined in subparagraphs (i)-

O. h*! A i through (iii) of { 50.49(b)(1). The computer software has not been_..

y 3 , .' ;'!' v, ;' ?O reviewed because it is outside the scope of f 50.49. Information obtained.,,.m.- .

.

via the plant process computer is not required during or following theserq 2.y g..% . -
+ I W, .;. . ; ~ ' accidents. The computer system interfaces with other systems that are,

"' '

*4 safety-related, ' ut these electrical interfaces are designed in compliance"
with Regulatory Guide 1.75, " Physical Independence of Electric Sys-

m' /' tems." Boyer et al., fT. Tr. 9526, at 14. The Staff concurs. Masciantonio,.

f'J.
,

.d fi. Tr. 9640, at 7.-

s ;.

h: x:.; ;y
.w

~ ,;m.% .e
.

a~ -

d. Feedwater ControlSystem
. . .

' . . C-18. The Applicant testified that this system was included in thef% :.'"
@~;~3,?.$1 ' ' ( , ; CCP. The review showed, however, that it contains no equipment

.

W.s ..' E ( , having a safety function as defined by s 50.49. Boyer et al., fr. Tr. 9526,
* D f' ^ ' '. , at 14-15. The StafTconcurs. Masciantonio, fr. Tr. 9640, at 7.p 3% r .

-H - ;- (s .' c ,,4n
:g y %-. ,

[$ f p w.x,N;95:3 C-19. The Applicant testified that the squib values, in this system,

. -: e. Standby Liquid ControlSystem
Q;p

:'4".% .''MO D have been added to the EQ List of Equipment Important to Safety.$%%7})dSy$ Boyer et al., fr. Tr. 9526, at 3. The StafT concurs. Masciantonio, fr. Tr.
{ f;,1 .Q ' = 1] 9640, at 10.
7N .wt C-20. The keylock switch is located in the control room which is

1 @%j.4 ; , m[^ %, m maintained by a safety-related ventilation system and therefore is not

.

-
.

. ..

;

Cy;|;Q J . ..y subject to harsh environments. Boyer et al., ff. Tr. 9526, at 2*..The Staff
/-4 Ci concurs. Masciantonio, fr. Tr. 9640, at 10.'. ;:w

; Wq. . s ; ~ - by-
b. N

&iM{*& q.; 4 % ; g i Q"5 f. Human Interaction Problems

&n dgW g $jM *>Yy * W 9.g@nw [3-
r

T C-21. In part (b) of its Basis for its contention, I.PA contends that

M M .$ $ [' y Q el
'r failure of nonsafety-related valves, but which tre important to safety,

could mislead an operator into miscategorization of an ar.cident for
y, gy8w .a
.w.z. , -|..e.
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e nergency planning purposes. Since there is no electrical equipment in
the class defined by j 50.49(b)(2), this could not happen for such'

equipment. With respect to the post accident monitoring equipment;-
defined by j 50.49(b)(3), the operators will be directed by written proce-'

,

' dures to rely only on the equipment that is qualified in accordance with
, D' ( ' s ;

. ,- ~ ,y Regulatory Guide 1.97, Rev. 2, if the equipment is subjected to a harsh*

environment, and thus will not be misled by unqualified equipment..> -. !

N; Boyer et al, ff. Tr. 9526, at 3,25-32.
,

'

& ,.

O' C-22. The Limerick-specific Transient Response Implementation..
'^ '' -

*I Plan (TRIP) procedures are initiated and keyed to entry condition symp-A i- . .
~ toms to treat these symptoms and are specific to Limerick. The proce-'

M.. >

- ? ' J'n* .X dures are o.3anized in such a manner as to control those plant parame-

.i -O'' l" ters important for protecting the plant safety barriers against the release'

g; ', - J of radioactive material to the environment. Whenever a symptom devel->

e','N - ops, thr oprator immediately enters the applicable procedure and takes
.

, the corrective action directed by the procedures, untilits exit conditions'fW - -

- - im- are setisfied. If the particular transient continues to degrade, the operator
enters contingency procedures to handle the more degraded conditions''" *

; . .a until he can return to the main procedures. Boyer et al., fr. Tr. 9529, at
.

,

* 25-27.~
~

'
'' C-23. Review of the listing of Regulatory Guide 1.97 instrumenta-

, _ tion reveals that all entries into the TRIP procedures are monitored by1'

environmentally qualified instrumentation. The impact on execution of
,

, , ' _ ,.

' -
'

'

TRIP procedures is minimal since the qualified instrumt -'ation that'-

~

must be used is either the instrumentation which the operator would'
'

'

WM ='? ' i normally choose to use under those conditions or the only qualified

, . .k._ ' ^ ' . instrumentation available to monitor the parameter. The operator is spe-* '

W try . JW cifically instructed in the TRIP procedures to utilize only certain instru-

[ '.- [ , F ' mentation in the event of an indication of adverse environmental
. conditions. In accordance with the requirements of Regulatory Guide,

%k &' :sc
1.97, the applicable instrumentation will be highlighted by special mark-7f ? -

ings on the control panel to aid in its identification and assure that only,

Q4 E.S , -
- ..

. such instruments will be used under the circumstance of adverse envi-j j#

ronmental conditions. Boyer et al., ff. Tr. 9529, at 28-30; see Tr., ,

L.Q|? ' ' ' .j
-

9601-10 (Doering).IA'';7
~

aj C-24.~ Many TRIP procedures use only environmentally qualified in-'* 4.p
' <Mb , y' strumentation. However, that instrumentation may cover a broader

range than nonqualified equipment and may, therefore, be less precise.
,

j mfd.m ^,

,' The instrumentation an operator normally relies on is generally restrict-Tgr4 c.j;@.g ,

,7%E' Y7.h ' '.. ed to a narrow band around the operating range and is, therefore, more

yp p;f 4 q;.b . l exact. Absent an indication of actual adverse environmental conditions
~

. i,! VN
;,7 3._ Q, E

'. , >;' a . ' '', J-
f .h,|p- .,C 503;J .

,
*

,

< .. .

'[(
''

-
. 7 - . . _ . . , ,. .y. . , . . , s . . _ _

.%r_;- . . . ^
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.

in the reactor building, the operator is not restricted to the use of envi-
ronmentally qualified instrumentation. Tr. 9607-09 (Doering); Mascian-
tonio, ff. Tr. 9640, at 8.

. C-25. A " human interaction review," per se, is not a requirement of
f 50.49. Id. at 8.,

J'_ . . .f.<
__

# ;f') 4. Aging ofEpipment
.

. \ .: C-26. In part (c) ofits Basis, LEA contends that where the qualified
'

~

- 4
life of a piece of equipment does not equal the 40-year plant life, no, ,

- # action is identified to correct the deficiency. The environmental qualifi-
,

-

;.d cation of electrical (and other) equipment is contingent upon replacing
n

' ...W such equipment at the end ofits designated life and upon performing re-
-

'
' ~

quired maintenance during its designated life. The Limerick Plant StafT+
- .

~

J

' -

Maintenance Group has a systematic program to determine required re-.
-

~ ' ' - ' ' " .;k placement intervals for the equipment whose designated life is less than
40 years and to define the maintenance and frequency thereof for equip-.

V - ment whose environmental qualification is required to be sustained.,

;! Boyer et al., ff. Tr. 9526, at 32 35; Masciantonio, ff. Tr. 9640, at 9.
- . n...

~

' ~ "
; 5. Completeness ofEQ Program

,

-

C-2'f. At the time of hearing, the Applicant's EQ Program was 95%
7. complete. Final completion was anticipated to occur in June 1984. For,
f

the remaining 5%, the work on the qualification packages was sufficiently^ '

along the way that an informed judgment was : hat there would be no un-e

%. : - . ; qualified equipment for which a Justification for Interim Operation; 1,
.

3. 4 would be requested. Tr. 9617 (Boyer).,

qu : r
| ' .) * |4 '.| g;

: .: . ' ' '| 6. StaffReview of the Limerick EQ Program
*^

,
.

,
.

-

r- C-28. The Limerick EQ program is reviewed by the Staff for
completeness, accuracy and conformance - to determine proper defini---

,

tion of the scope of the program, proper definition of postulated'.a
,- 'T ~ environments, and demonstration of qualification in accordance with

'

y

. V 1*i
' '

NRC rules and regulations, which include 10 C.F.R. f 50.49, Regulatory.-e # . ./ Guide 1.89 (" Qualification of Class'IE Equipment for Nuclear Power.

Ti y t L'O d . Plants"), NUREG-0588 (" Interim Staff Position on Environmental
.

a Qj]jf.f.D d Qualification of Safety-Related Electrical Equipment") and Institute of
$h;djWhiff [gN&:M'M:.Jj Electrical and Electronics Engineers (IEEE) standards. Masciantonio, ff.

Md . Tr. 9640, at 4. In addition, the Staff reviewed the total number of
y,: - e e. y.,.

*| ),
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4

,

components and equipment types in the Limerick EQ program as com-'"

~ pared to other plants of similar design to assure consistency, and'

-
reviewed the process used for selecting components, as described in the

,
,

,

* . . .

EQ report. Id. at 6. Conformance to f 50.49(b)(2) concerning nonsafety-,. ' . ' ," *

' related equipment whose failure under postulated accident conditions
- .

- y
could prevent the satisfactory accomplishment of safety functions is

, ,
, j qq' -
"

, ' ' /7 determined by the Staft's review of Limerick with respect to the issues,

; ,i - . Q- in IE Information Notice 79-22 (Qualification of Control Systems) and
conformance with Regulatory Guide 1.75 (" Physical Independence of

. 1| . 79
Electric Systems"). Id. at 6. Tr. 9665-66, 9678-79 (Masciantonio). See9' % < .2

' b-d .also Tr. 9683-88 (LaGrange). The Staff review of conformance of Lim-M" -

i erick to Regulatory Guide 1.75 is complete and Limerick has been
|[ ~ u y .W? found acceptable. Masciantonio, ff. Tr. 9640, at 7. Tr. 9709 (LaGrange,

i y
y

., ~

f *'? Masciantos io)4 Review of the Applicant's response to Information
-

'A j ST . 'c- Notice 79-22 (Qualification of Control Systems) was not yet complete.,

Masciantonio, ff. Tr. 9640, at 7. The Staff testified that similar reviews,
..

' ' l ''
|' '

7'

'

J which analyze the effects of high-energy line breaks on the interactions
Y.g between nonsafety-related and safety-related components, had been

-

'#
4 completed for several plants and it had no reason to believe it would be'

p ~_
if , ; . ~ (da a special problem for Limerick. Tr. 9710 (LaGrange). In addition, the

si ''n ! Staff had not completed its review of the pressure-temperature profile ~
.

,

I'' -
following a loss-of-coolant accident submitted by the Applicant. This

,.

" profile" is substantially lower .than for typical boiling water reactors
'' that have been reviewed and therefore needs special Staff review.-Tr.,

~

,

-

9711 12 (Masciantonio). The equipment has been environmentally qual-"

c;
' '

ified against the Applicant's proposed profile. Tr. 9712 (LaGrange).! 'I:
'

' . 'M C-29. An audit of the Applicant's Equipment Qualification files,
-

92;F 74 '. R c. including a plant walkdown, was conducted by the Staff,'primarily to,y % ,Te
verify the bases of the information submitt..d. Twelve EQ files, repre-

T*'g ,e G , 4 filj- senting approximately 10% of the equipment items in the EQ program,
.

'u: .'N
,

'

.

p: * . p-- ' (V were selected for detailed review. In all cases it was determined that ade-

% ~ st, , p/ g quate proof of qualification was provided to establish qualification as
.

| . f .)~ claimed. Masciantonio, ff. Tr. 9640, at 11.'

-

M', y , # (f C-30. Tne Staff has determined tLit the Applicant has established a
program for qualifying electric equipment important to safety within the

] Q( ] scope of f 50.49, but its review is not complete and no approval of the -
N S i : ~

Q q
%f> program has been issued. Its review was expected to be complete withinM3Ay$%MM a few months (from April 1984). Id. at 11. Should there be any unquali-

bOf%$.M99 UF fled equipment, Applicant will be required, according e f 50.49(i), to

k perform an analysis to ensure that the plant can be safelf operated pend-
[p)[,'N. [$ff
p 7.j i > d ing completion of environmental qualification. This analysis (Justifica- +

LM - p ip
jge b|':d @{ ii
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1.

-

tion for Interim Operation) must be submitted and approved by the4

'

- Staff before the StafT would support issuance of a license. Id. at 12.

* "

. m - , -
7. Discussion"

~i' d C-31. LEA would have the Board find in its favor that th:re is no
- , .

i c.n j in ,.; basis in the present record for a finding that Limerick is in compliance
''t;? i .M with 10 C.F.R. j 50.49. Further, it would have us r?taic jurisdiction

'

:'i . *] until several actions by the Applicant and Staff are taken as preconditions
~

T -v ^ - wc. , for a finding of such compliance. LEA's proposed findings (June 21,
'T - .j 1984), at 13. Applicant and Staff would have us find, on the basis of thegr .

4' "c .- 4 present record, that the Applicant has fully complied with the require-

V' _ . . Y|%]y .gjr% , a f , . ments of f 50.49. App. PF (June 8,1984), at 26; Staff PF (July 2,
1 1984), at 19..

' . , ,

J.D. . -4 C-32. All parties agree that Applicant's EQ program has not been

f ' ", b'
, f completely implemented and StafTs review is not complete. Prior to the

" '

TX Tc time of hearing, Staff had received a report from the Applicant indicating
T - ^ ?
^gi_, N~I approximately 80% of the equipment items as being qualified.'(As noted

. in Finding C-27 above, at hearing the Applicant stated that its program
6 -9 1.0 :':" was 95% complete, although all of this had not been officially reported

"- ! to the Staff.) The Staff Safety Evaluation Report (SER) will not be- _ ,-

..1 closed out unti; full compliance with { 50.49 has been demonstrated. Tr.
' '

| r;-; M y" %98 (Masciantonio). The Staff must conclude that compliance with the
a ' . . r ~ requirements of f 50.49 has been demonstrated before an operating

license is issued. Masciantonio, ff. Tr. 9640, at 14.:-

&g.a C-33. When governing statutes or regulations require a licensing
'

'lC t # % board to make particular findings before granting an applicant's re-
T-2 k. ? 1;w-|[

_

quests, a board may not delegate its obligations to the StafT. The respon-
;gM.S9 ~ f sibilities of the boards are independent of those of the Staff under the
2[$sf J'.c M'os -3g ,f. j - 3;. .j,/ :i Commission's system, and the boards' duties cannot be fulfilled by the

Staff, however conscientious its work may be.8
N,1 '. ' ' 4 C-34. Applicant argues that the prerequisite to the issuance of a deci-

'

,

P '. ' ; - 1 sion in a case such as this where the Staffs review is not yet complete,
'

3 M ... -E1 is a basis in the present record on which to reach an informed conclu- -
W7' j sion, citing Cincinnati Gas & Electric Co. (Wm. H. Zimmer Nuclear.

uM' - Q Power Station, Unit 1), LBP-82-68,16 NRC 741, 748 (1982). In that
~$N* FN case, however, the Board found that "[wle have no basis in the present+

Ms s c .. J 'f record on which to reach an informed conclusion with regard to the~7we r , t

h'dM,3'h'[a'....,;./ h,;
ky W tPC

.

NGypf;<?09/ .'YM. ;
- 730, 737 (1975). 3,, Vermeer Tsaker Nocher hwer Corp. (vermont Yankee Nuclear Power station),

~ , - * - 8 Ch,ched Escrir famosasey Co. (Perry Nuclear Power Plant. Units I and 2). ALAa-290,2 NRC~

r 4 ;udg%* 8,
, i;.

.a s . x. . * ALAa 124,6 AEC 358. 360. 36162 A n.4 (197J).W.'M . .r ! 'ie ..- <W ';a': -
.
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.

n;7 - . FEMA (emergency planning) review. Consequently, we require that the'

' results of the FEMA review be served on the Board and parties . . . ."

*~. The Applicant also claims there is specific precedent for the action it
. ,

.

seeks - post hearing resolution of this matter by the Staff - in the~ ~g . - e
. .~~J

~

'. - K._ Shoreham proceeding. In that proceeding, the Atomic Safety and Licens-
_.

- f._ j ing Board (two of whose members also serve on the instant Board)-UMg -

1 @. 3 ,. , ' found that in the area of environmental qualification the deficiencies;,

%@%&.T$G
. % ( were minor and would be resolved by the Staff subsequent to the

S Board's order, but prior to issuance of a license. Long Island Lighting Co.
.

P y *

'L.1.f.(.: ~ ' - (Shoreham Nuclear Power Station, Unit 1), LBP-83-57,18 NRC 445,
544 (1983). Consequently, the Board concluded that the environmentalAJW. -| a

i T .,, % . , ..; , V qualification program and the intended further revisions to implement

Q ;n T f' s i 50.49(b)(2) were acceptable.
.

-% e. C-35. On the basis of the evidence before us we can and do conclude'
,

: ,

' ^ ' " ' L.! that the Applicant has established, in the words of the contention, an ac-
.

d ceptable program for qualifying all of the electrical equipment covered' '

by f 50.49. Classification of components by the Applicant, verified by an,W
. f.

4

independent contractor and audited by the Staff, with no evidence of
.

o fS. ? - ' acy component currently improperly qualified, gives us a basis to reach.a O- y .

an informed conclusion with respect to the adequacy of the program forwf*
.. ,

W 4 compliance with ! 50.49.
..

F. 1.. ~ ~ C-36. Implementation of the EQ program admittedly is incomplete.
,

; [; y ,Q * It is a close question, in our view, whether we can conclude, based on'~

the present record, that the remainder of the implementation, including- - ]-: ;,>~^
Staff review, constitute minor procedural difficulties (see Consolidated.$ N i.

FM _ ' *i41 Edison Co. of New York (Indian Point Station, Unit No. 2), CLI-74-23,

].S] . y- ,;; 7 AEC 947, 951 (1974)), or minor documentation deficiencies (see
.

, ,Q .* |, r n.
' Shoreham, supra).

, A.4.: ' f ' c:' 3 C-37. The Appeal Board, relatively recently, had occasion to' deal
specifically with the question of reliance on predictive findings and post-

'i'f.: N ; , w";,f,]y -y'f { hearing verification, albeit in the context of contentions with respect to-
,

'

Z- a~' emergency planning. Louisiana Power and Light Co. (Waterford Steam
,

T Z:7 ' *
s 4 Electric Station, Unit 3), ~ALAB-732,17 NRC 1076,1103 (1983). First,"

. ?? ' =

1 the Board said:
'

*
, .y

py ~] ,~ ,y ,

~ We are in agreement with the basic principles upon which Joint Intervenors rely.
|y f , , ,3;j y

The Commission, in fact, has long held that, "[als a general proposition, issues
>

~

[[j should be dealt with in the hearings and not left over for later (and possibly more
. i|, . m TJ - -:

- M? :
Wfi ' 9 t ''[M informal) resolution." Consolidated Edison Co. ofNew York (Indian Point Station,

' a

:Q '~W%gb''.J
ns

? Unit No. 2), CLI-74-23, 7 AEC 947, 951 (1974). "[T]he ' post-hearing' approach,

*5A |. QC iQd'. should be employed sparingly and only in clear cases" - for example, where

S y p- y. 7 ^ 7 minor procedural deficiencies" are involved.14. at 952,951, n 8. Accord, Marble
(W;: - Q.Q , [ Hill, supra, 7 NRC at 318; Cleveland Elecme Illuminannt Co. (Perry Nuclear Power

-
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'.
Plant, IJnits I and 2), ALAB-298,2 NRC 730,736 37 (1975); Washimems PuNic^f PowerSupplySysarm (Hanford No. 2 Nuclear Power Plant), ALAB-ll3,6 AEC 251,
252 (1973).e

.., . , .
,

C-38. Second, the Board noted that the Commission takes a slightly,
' ' > '

*
, ] different course with respect to emergency planning:c

4.:.

_ '.'.a.V At one time, the (Commission's] regulations required a finding that "the smar of
~ ~ , -
'

d* " ,(*l onsite and offsite emergency preparedness provides reasonable assurance that ade-
,C,q . ,; .} quate protective measures can and will be taken in the event of a radiological

-

, ,g . i G ' * tj emergency." 10 C.F.R. ! 50.47(a)(1) (1982) (emphasis added). In July 1982, the.". . J
, ,' ;. 4

Commission amended this provision by clarifying that "the findings on emergency
.

, ; ,

'V# fM planning required prior to license issuance are predictive in nature" and by eliminat.ty~ , , .. ing the reference to the " state" of emergency preparedness.
'

.

.,
, . ..;

if : | - :a ',v.1.

+ - ~''j C-39. In the Waterford case the Appeal Board did allow predictive
'

,

'7'., -j findings in five areas of emergency planning, but made no such conces-
# '

; sion on other issues... _ .

'.;;
,

7 ; - j C-40. The record may be summarized as follows. The evidence,._

. . ' , .j shows that the Applicant has established a program for qualifying all of,

i .I '. the electrical equipment covered by i 50.49. No equipment specified by
-

: '

,.
. LEA in the bases for its contention has been shown to be misqualified., .

y' ,'. '~ .j,." The program has been audited by the Staff and found acceptable. With
b';

. ,

- w '' respect to the 5% of the EQ program yet to be completed, there is rea-
19.; i sonable assurance that it will be completed in compliance with 5 50.49,'V7 based on the adequacy of the program itself and the Staff commitment

'

;
* '

. to conclude its review of the entire program prior to issuance of a
,

ht license. Further, the work on the remaining 5% was sufficiently far
'

'.:,',* '

along that an informed judgment by the Applicant viss that there would
[[

' %2 tion would be requested (thus obviating the need for any analysis re-
be no unqualified equipment for which a .%stification for Interim Opera-

'

g .s

e & . ' 1-.

.g t ' ' # ' M quired by 5 50.49(i)).y,

px, H' .. C-41. With respect to completion of the Staff rev'ew of the Appli-
,

'

e , )a cant's response to questions related to IE Informatica Notice 79-22,
' ' ' " '

NW there is reasonable assurance that this will be completed to the Staffs,

; g satisfaction. Similarly, there is reasonable assurance that the Staff review
L.
! ' <4 of the temperature and pressure behavior following a loss-of-coolant

il accident will be completed to the Staffs satisfaction. LEA raised no par-'

! &: '-N ticular concern with either of these Staff reviews, other than the general
*

g y. ~ ''

R:S , $ -]. g!.i-
complaint of incompleteness. If the results of the Staff review of Appli-,

U.y, cant's response to IE Information Notice 79-22 s.'ow a high-energy line
M :.t break interaction which was not designed for, then additional compo-

M(w?- M
sk n, _4 'M nents may have to be included in the environmental qualification pro-@ ' gram (in the absence of design changes to correct any such interaction)... # . ." :

}.', ,gv_ e :}..
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.

This still does not detract from our finding that the allegation in the
' contention, of the lack of a proper environmental qualification program,

is without merit. Similarly, if the results of the Staff review of the tem-"

- 1, perature and pressure profile following an accident show that those*t
parameters would be higher than assumed for the EQ program, then the- .:

".j environmental qualification of the affected components will have to be
'.i.

*
. --

*} reanalyzed by the Applicant, following the same approved program, but**-i j

N '' 4, . L against different postulated temperature and pressure conditions..c
, a 3/ b C-42. .We find that we cannot strictly characterize the incomplete as-'

pects of the Applicant's implementation of its EQ program and the
., , . . _ j-;,

./ t -. -0 Staf1's review thereof as minor procedural or documentational deficien-

'i : , ' c.j cies. Within the scope of the contention as worded, however, we can
j and do find that this is a clear case where reasonable assurance exists- '

'' that the Applicant will comply with { 50.49 before any license will be' - -
" - issued. In other words, no specific complaint of LEA (including particu-

T' - N . lar components alleged by LEA to be improperly qualified) remains to
. _ .

be explored in the StalTs overall review of electric equipment qualifica-'c/ . ;
tion at Limerick, which review is broader than the litigated issues. This~.;,
situation could change only if, contrary to the record before us, the Ap-'. #

~ '

7
'

plicant decides to seek a Justification for Interim Operation under
f 50.49(i). In such an eventuality, the parties obviously are obligated toS.- c

- ' bring such change in the record promptly to the attention of the parties
, .

and any adjudicatory body with jurisdiction. Subject to this possibility," ' ~

~;,
~ we find this contention without merit and do not retain jurisdiction.

c. '. D. Confirmation of Findings of Fact Made on the Record That
AWPP Contention VI-1 (QA/QC of Welding) Lacks Meritm

- 1. The Contention Lacks Merit as Previously Determined in the^
'

' '

[} Bench Decision
.

D-1. AWPP Contention VI-1, as admitted by the Board, states:
,.3 ., ,,

S| Applicant has failed to control performance of welding and inspection thereof in ac-
\, .

[,' _,; , ,-

/

yi -f cordance with quality control and quality assurance procedures and requirements.

:)
and has failed to take proper and effective corrective and preventive actions whenb ' ' , '-

. ' '
*

2

improper welding has been discovered.'

2 - '*

at-

., e.
'

t

Af. . D-2. This contention was admitted as an issue in controversy on..

, 3.N% */ - reconsideration by the Board (after earlier conditional admission and

WM '. . - then rejection given the issue specified by AWPP). The reconsidered ad-

(1J ~ i mission was subject to the important requirement that, after discovery,
,

AWPP specify in advance of the hearing the particular instances of al-
,

-

- ..- '-
,

-
.

. *]
'
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.

, 'l

leged improper actions of Applicant with regard to quality control and4

quality assurance of welding at Limerick, which AWPP would rely upon
to litigate its contention.' This particularization of the contention was ac-
complished in the course of prehearing filings by the parties and rulings

- - -
''i by the Board.io

-

,,,j D-3. This contention was litigated on May 7-10, 1984. Expert and,

' .y f_( ' , ' . j- factual testimony was presented by separate witness panels for the Appli-
*

. + f. '1 cant and NRC Staff. The proposed direct testimony offered by AWPP's
S ?|'i ; .Tj representative, Mr. Frank R. Romano, was not admitted into evidence

'

,

L; '

. - 7' ; for the reasons set forth in the Board's May 2,1984 " Memorandum and.
' '

~ ',j Order on Pretrial Motions Regarding Testimony on Contention VI 1",-,

QT J m- q; .j (unpublished), which granted the motions by the Applicant and Staff to:
W;9-: ? "; ::; . ' s.--;;4 strike Mr. Romano's testimony. In addition, at the hearing the Board

; '!j rejected the late filed testimony of Professor Gudmund R. Iverson prof-"4G* ? fered by AWPP (AWPP Ex. 3 for identification), because it was inex-
~

,O ' ,; cusably late (it had been filed at the hearing), did not relate to any of.

e" . 4; AWPP's specified instances, and in any event was not sufficiently proba-
.] tive towards any matter relating to quality assurance of welding to be ad-. m

: i
'

O mitted as late testimony. Tr. 10,428-35,11,931 (Brenner, J.)
W. C:;.g N7n, J

,s ,.

D-4. The evidentiary hearing on this contention involved extensive,

C.1 7 -J A 3 written testimony by the Applicant which detailed the facts involved in'

" N .E; V i s ' v[.. , eMk each instance relied on by AWPP for its allegation of imnroper welding
', and quality assurance thereof. Boyer er al., fr. Tr.10,321. The NRC

g y ., , .Qg .. StalT's testimony fully supported the Applicant's. Durr and Reynolds, ff.
W .7

'

EJ Tr.10,977. The extensive oral testimony, including cross-examination
, WX . Wg by AWPP and Board questions, also fully supported and confirmed the
T .,' y(( 1 Q Q g accuracy and completeness of the written direct testimony.

2;W Q D-5.- Accordingly, at the conclusion of the hearing on the conten-y* 0:
. .

2

s , ! -[[Uf I @Nhj.d7C tion, the Board announced that at that time it was its provisionaljudg-
Sy . ,q ment that, based on the entire record, there are no facts upon which it
'g./> ~ '.' 4 % could be concluded that the Applicant had not' overwhelmingly met its
; e ; ' c 1x
[- g/]1. s J.i:. burden of proof on the contention. We noted our view that the facts

were straightforward, fully stated in the Applicant's direct testimony and
. L4 cP * rQg

, M . M,ss .
e. ,. . s Q g ;s . * - !. .R ..,.,:

--s

$,%- 3%;.:. ,1 [4 q[Q 9 5ec -First Special Preheanns Conference order " LBP-82-43A.15 NRC I423,15171811982);? M. f: , G 3: " Memorandum and order (Concerning objecuons to June 1.1982 Special Prehearing Conference.a

W 'i M _ - W4 LBP-83-39.18 NRC 67. 88-91 (1983); " Memorandum and order Confirming Ruhngs Made at Prehear.

o p 1, Order)." slip op. at 6 Uuly 14.1982; tunpubbshed); "Second Special Prehearing Conference order,"-
'.1 - W*i i "
. Gkh bhM | 'ng Conference.' slip op. at 5-7 (october 28.1983) (unpubhshed).

NM.0.M *5Qs % ,6W 10 AWPP filed its list of speciried allegations orimproper melding and related quality assurance actions

;d,y W % y':%;. s.W$ /T @ on March 6.1984. Thereafter. the Board ruled on the Apphcant's and Staffs obsections to some of the.Q.K*,O% .
}.N M"f$:? ^ %g[I.$

. alleged instances as being beyond the scope of welding-related matters. -Memorandum and orderi

j Ruhng on Applicant's Motion to Strike Specific Instances Advanced by AWPP in support of Contennon
|$d)$1O y$ VI-t- (A pnl 2.1984) (unoublished).
% ~ Q; , i, ; |.A '-
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,

not contradicted in any way under cross-examination or Board ques-i

- i tions. Tr.11,047 (Brenner, J.). See also Tr. 11,050-54 (Brenner, J.).~

We also noted our provisional view that the witnesses were straightfor-;
ward, truthful and candid and that they had fully disclosed the bases forj'f,X >
the facts and conclusions in their written testimony. Tr.11,048 (Bren-

..

.. - - '-- . . v.;
y f: ner, J.)'

' rd D-6. Given our provision:.. view, we held it was unnecessary for'

M 31
^ _' l' W ;;| the Applicant to follow the normal course and file its proposed findings

-
.- 4 of fact first. It was not necessary to have all the facts and conclusions in

- [.I
the record regurgitated in lengthy findings, which the Applicant, as the

^ party with the burden of proof, would have had to file if the Board had-!
. ,

y not revealed and announced its provisional decision on the merits. Tr.

d 11,048-49 (Brenner, J.) However, the Board refrained from making
.

'

final its provisional ruling - that the conclusions in the testimony of-
4

-i the Applicant and Staff were correct and fully supported and that there--

1 fore the contention lacked merit - in order to give AWPP the oppor-
1 tunity to file proposed findings of fact and conclusions of law. The Board

- d
informed AWPP that it should point out in its proposed findings evi-
dence in the record which it believed showed that there was merit in any:J
of its instances alleged in support of its contention. The Applicant and,

Staff would then have an opportunity to file reply findings discussing the'

'
~ ~ matters covered in AWPP's proposed findings. Tr. 11,049-50 (Brenner,

.

~

J.) See also Tr. I1,052,11,055-58 (Brenner, J.).' '
-

D-7. As scheduled, AWPP filed its proposed findings on May 22,-

1984, and the Applicant and Staff filed their separate replies on May 29.
,

Ei On the record of May 31,1984, the Board heard oral argument and set
<

,

forth its reasons as to why none of the matters raised in AWPP's pro-i "'

posed findings raised any item which contradicted the Applicant's and"

3. .

J - ' Staff's evidence as had been previously ruled upon'by us. See Tr.-
" '

' ~ 11,915-94. We found the reply findings of the Applicant and Staff to ac-
i; curately and fully reflect the record. We found that AWPP's proposed

-

' ( findings were inaccurate on several points. Tr. 11,935-36 (Brenner, J.).
Therefore, there was no item meriting further deliberation by the Board- - u.

'

,J '9 and we entered our rul;ng that AWPP's contention lacked merit. As we
-

'
'

c} stated we would, that bench ruling hereby is confirmed and becomes the
'

~

J partial initial decision that AWPP Contention VI-1 lacks merit. Tr.
11,964,11,993-94 (Brenner, J.).

, > _ "
D-8. Before setting forth the Board's conclusions, which are based; q

+

, . ) y # J *1.;
' on those of the Applicant's and Stafi's testimony which we find to bem,

U * * rj - Di br correct, we summarize the points raised in AWPP's proposed findings
with which the Board disagreed for the reasons stated in our May 319M- - M *

'f k .4 [ l bench ruling: AWPP continuously ignored the testimony showing
-Jq ,

. j

%" , a'
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there is reasonable assurance that 100% of all safety related welds were |

inspected. The sampling procedures, which we also find to be accept-
> +

'
i

able, were for audits of the inspection program. See Tr. 11,923-35,_

; 11,945, 11,984-85. AWPP was totally incorrect in its belief that Appli-
-

_
.

LJ
.

] cant's witnesses did not fully answer its questions. We find the witnesses
' ' . - f, f m . to be qualified, truthful and accurate and worthy of belief. See Tr.'

'' -
- T ?j 11,940-46, 11,953-58. We also set forth why an instance in a Staff in-

'

.

,1~N
'

'

-1- :9 spection report regarding the apparent lack of certified qualification for a
%s ( ,4 t'id receipt of materials inspector could not be related to any alleged welding

ig 5 7 . ;iN i 7|; problems Tr. 11,946-48. We also set forth why an old matter involving
' ' -

i the calibration of weld oven thermometers, raised for the first time in !
,

'

+ > ~ M, ~|@ AWPP's findings, was beyond the scope of the contention because it
;& ; . ;. v,8 could have been, but was not, set forth as one of AWPP's specified in-
' -

1' stances in support of the contention. See Tr. 11,948 51. *

,

D-9. The Board, on its own, also noted the potential concern it had" , l harbored before the evidentiary hearing regarding the Applicant's reme-
p

'

dial' actions on the scope of its search of all types of QA records, given
- - ' ''

*- the fact that its initial search of QA weld records had been incomplete.' '

.
- Indeed, it was this incomplete search by Applicant, which incomplete-

. 1

$ < m [; M n. g#:_
,1 t . ness was discovered and corrected by Applicant because of this proceed- ';

ing and the pending AWPP contention, which led the Board to admit
7;g g M.1 ' AWPP's welding contention after reconsideration.- See Tr. 10,708-10
; M%^ .[':{ (Boyer). We were satisfied that the scope of Applicant's remedial and

,
'

. : 9' c .~ preventive actions were appropriate. See Tr. 11,958-62,11,989-91. WeE g ,f. .M ' & /|9? V }i also stated why the facts on welds of hangers, and the deficiencies
"' 'M- v found, did not undercut the conclusion that the contention lacked merit. ,

Q Q j j [ . ~ y ': ;

Tr.11,985-88. t

Y.YN,(L Ms.!Q
2:3. n. D-10.- The Board finds, as applied to the instances ofimproper weld-

jN,$ .ing activities advanced by AWPP to form the scope ofits contention, as
R follows:
h.OM 9CaK ,D'S.E , ,'j.O M D-II. The Limerick Quality Assurance (QA) program meets the re- ?

; gig . i ., y . , , quirements of 10 C.F.R. Part 50, Appendix B, and is effective in assuring
7 [ ' . z.- t//-C that the welding meets the quality requirements and satisfies the designb.1J..' D.$ criteria required for the safe operation of the plant. Throughout the
3.N ' N 1 course of construction of Limerick, the Applicant has monitored,
j?{ - . Df i through audits, all welding-related activities. These audits have con-sgg - a.w /r% *$. ,-f. W:>* firmed that the QA program has been properly and effectively imple-'

mented. Boyer cr al., fr. Tr.10,321, at 3 and 89-90. See also Durr and
b| $ h l N [ M , y Reynolds, ff. Tr.13,977, at 23.
'T/ M D-12. Since there are in excess of 2 million safety-related welds at
M,. M yG! 4',- G-*gc!/C Limerick, there is the potential for cccasional welding deficiencies as
. r w n .;

pp;-
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have occurred at Limerick. Most of these have been discovered and cor-
rected as the result of the effective implementation of Applicant's QA

-;

3 program. Although the NRC Staff has also identified a few such welding

'j deficiencies, the deficiencies have not formed any pattern of repeated,

similar instances. Boyer et al, fr. Tr.10,321, passim and particularly at

sj 89. Durr and Reynolds, ff. Tr.10,977, passim and particularly at 11,13,
,,

i 15,17,18 and 23.
M D-13. The circumstances relating to two structural weld delic:encies,' -

G emphasized by AWPP, which were not discovered by the Applicant's
'

I Quality Control inspector, as well as all the other instances cited by
i AWPP, and the Applicant's evaluations and corrective and remedial ac-

tions as audited by the NRC Staff, have been fully and truthfully de-
,

.

scribed in the Applicant's and Stafl's testimony. The testimony clearly
.

- s

n establishes that AWPP's instances, all of which were taken from NRC
Staff inspection reports and/or Applicant's own audit reports and re-
sponses to the NRC Staff, are isolated, nonprogrammatic, and, partic-
ularly given their source, in general, indicative of the effectiveness of
the Limerick QA program.There has been no " breakdown" of the Lim-
erick QA program for welding. Boyer et al., ff. Tr.10,321, passim and
particularly at 4. Durr and Reynolds, ff. Tr.10,977, passim and partic-
utarly at 11,13,15,17,18 and 23.

D-14. Additional expert views finding that the Applicant's welding
quality assurance program was effective were provided by the NRC
StafTs 1983 programmatic evaluation (1983 "SALP Report"). It states:'

Observations by the Resident Inspector and Construdon Inspection Team indicatedfi .g that a strong construction QC program was in place. In addition to the E-C's well
~ - staffed and trained QC organization. the Licensee's QA organization also is staffed

by well trained and knowledgeable QA engineers. The Resident inspectors have no-
|
' ticed that the Licensee's QA engineers have performed more than the required in-

spections and surveillances in this area.

i App. Ex. 52, at 12-13; Boyer et al., ff. Tr.10,321, at 90.

't 2. A NPP's Post-Hearing Motions

D-15. Subsequent to the close of the record (as well as after the
filing of its proposed findings and our May 31, 1984 bench decision on
the merits), AWPP filed a motion to reopen the record on this conten-
tion (June 8,1984), followed by its " Motion to Withhold Final Decision
Re. AWPP Contention VI-1" (June 11,1984). We agree with the an-
swers of the Applicant and Staff that there is no basis in support of these
motions and accordingly deny them.'

|
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- D-16. The subject of AWPP's motion to reopen is a finding in an
NRC Staff inspection report regarding deficiencies in the placement of
pipe support hangers resulting from interferences with other structures.,

Although AWPP cites a May 21,1984 letter to the Applicant from the.' NRC Staff, this letter is simply a followup acknowledging Applicant's re-.

sponses to the underlying Staff inspection report findings and notice of5

N .' violation issued on January 10,1984. This is an old matter, arising from. ,

C- - 3 combined NRC StafiIE Report 50-352/83-19 & S0-353/83-07, which
,;y c AWPP previously had included in its list ofinstances specified in support

M iJ
,

~. of this contention, designated by AWPP as the second ofits two items
.J . ),, -

"AWPP 260A." In our unpublished " Memorandum and Order Ruling
' ',' 'j on Applicant's Motion to Strike Specific Instances Advanced by AWPP

*

^ ,,',;., # i; in Support of Contention VI-1" (April 2,1984), slip op. at 4-5, we ruled
'

*i' y , that the hanger interferences violation was not related to welding quality
or welding related quality assurance and that therefore this alleged in-

.
I stance would be stricken as being irrelevant to the contention. AWPP
I now simply again brings this instance to our attention, and mentions
j test welding in the same pleading. No reason to reconsider our prior
*

'' ' ruling is shown or apparent, even if we consider AWPP's very untimely,

.,
- attempt to seek, in effect, reconsideration after the close of the record.

4 - - We adhere to the previous determination in our April 2 order.
-

D-17. AWPP's June 11 " Motion to Withhold Final Decision" cites
,m__ ). ? the fact that the NRC Staff informed the Applicant in a June 4,1984'

|.7 letter that it would be conducting routine verifications, by nondestruc-.,-

t C l's- i , tive examinations, of construction activities and materials. AWPP es-
F,i i serts, without basis and inconsistently with the routine nature of this
N~

.
I facet of the NRC Staffs ongoing inspection program, that the plans for-

' ' '
- .

(y; '
this inspection confirm that there is a basis to doubt the previous inspec-'

, ,.

tions of welds. Given the actual routine nature of the situation, there is.

w -

no reason to defer this decision to await and consider on this record the
*

- d
'H'

-
'

results of the Staff's inspection. This is reason enough to deny the
' ;i motion. In any event, even if the inspections were related to the conten-

.j .q tion, AWPP's motion does rot address, let alone satisfy, the standards,,

i _ <

- _ ?.
;1 for reopening the record to admit a late filed contention, and is denied1

for this reason as well.; n

.'3 , .< 1
. \;w - -

.

:4.. t ' 'x. ;j E. Onsite Emergency Planning
w , ~ y

' -
,cf..+ M* . .: 1. Summaryy; .

:. w,

? _;M <; E-1. In this section of the decision we rule on seventeen conten-I' - .
' " ' ,f_d tions or parts of contentions which Limerick Ecology Action (LEA)

!
'

s... puts forward on the Applicant's emergency plan, generally called the-
-

.? ]
-
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'|p

s

!
- onsite plan.8' Issues involving the Commonwealth's and local govern-

.
_

ments' offsite plans are still pending for litigation and will be considered'' "

. p, .
in a later partial initial decision. The hearings were held April 23-25,'

?- 1984 in Philadelphia. The Commonwealth took part in them under the
G;% y. provisions in 10 C.F.R. 5 2.715(c) for the participation of interested

i

N;,% | governments. In accord with its rights under f 2.715(c), the Common-
wealth also filed proposed findings, which we have considered in coming

'Q.y.g&;M to our decisions.g$7[;. E-2. LEA's contentions allege shortcomings or insufficient devel-

@^ $# opment in many areas of the Applicant's onsite planning: the spectrum

r?L of accidents covered by the Plan; the operation centers for emergency

'I AN1.C response; the length of time which might pass before ofTsite authorities
.

dQM' were notified of an emergency; the Applicant's capabilities for predicting

J@Z *('}iM ' and assessing the radiological consequences of an accident; its capabili-
ties for determining the location of all onsite personnel at the start of an

* ;f , ^ , emergency, and for monitoring them for radiation and decontaminating
,

them if necessary; hospital care for onsite personnel whc are both in-a? .j
C:>1 jured and contatainated; and the agreements with offsite organizations

'.,.~'{ which would provide onsite support, the training of their personnel, and

.' the backups for these organizations. The number and range of the con-
N %,, 2

, , ,

tentions which were dealt with in the hearings were even greater than
g'

@M^ the number and range of the seventeen we rule on here, for LEA with-

$ i drew some contentions and parts of others between the hearings and the
'@[~{{p i filing of its Proposed Findings. The course of the litigation also brought~

about enough changes in the contentions whic? remain to cause theirn-: e
M M pJM texts as admitted to no longer adequately reflect them. Thus, in our rul-

jlM -ings below, we paraphrase the contentions when setting out what they

&[T $p[
>

&* |. now allege. Their full texts may be found in a November 14, 1983
compilation by LEA.''

;2 ici i E-3. At the hearings, the Applicant presented a panel of witnesses

' & (l whi'h included some of the Applicant's senior management officials,
.

SIF ' ' the Applicant's Director of Emergency Preparedness, and the Senior
Health Physicist at Limerick. The Staff's one overall general witness wasJ W: -

> 1 M;Q a Senior Reactor Safety Engineer in the Emergency Preparedness-

' L.1 4 , Branch, Division of Emergency Preparedness and Engineering Re-
- sponse, OfTice ofInspection and Enforcement. Both LEA and the Com-

y [6 M ;.p, , monwealth took part in cross-examinnion of these witnesses but pre-

q sented none themselves.
i h ,%g

-

w .

khh {

TM('% -
IFSpeninent pens of the T.an are in the record as Applicant's Exhibit 32. However, for the sake ofT

%;L brevity, our citatiorss to the Plan will be of the form. " Plan, t 6.1.1."
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E-4. As set forth in our Findings of Fact on each contention
detailed below, we rule in favor of the Applicant on all seventeen con- |

. tentions. Except on Contention VIII-12(a), hospital arrangements for |,,'
j contaminated injured, our rulings are unanimous.

i
X .

; E-5. With a number of contentions we have found it necessary to.
.

i/ y. 1,j 30 to the Plan's implementing procedures to decide a controversy. We
,

Q are aware that by going to the procedures we may appear to have run^| ''

''[ M - O1 - counter to the ruling in Louisiana lbwer and Light Co. (Waterford Steam
. ~~'; Electric Station, Unit 3), ALAB-732,17 NRC 1076 (1983), which may

appear to say that no implementing procedure is to be subject to scrutiny* - ;;
:m ,,- .y in a licensing hearing. Id. at 1107. However, we read Waterford less

3 : .

"a
- broadly. It does say that the whole body of implementing proct dures

3~ '

need not be ready.in time for challenge in a hearing, and the case wisely
,.

- counsels against getting bogged down an the detail of the procedures. Id.

'

We give similar counsel be:ow in our discussion of Contention VIII-6(c),j
. and we believe we have avoided getting bogged down in detail. Howev-

. , ' er, we do not construe Waterford to rule that we cannot examine imple-, , j

menting procedures which are - as were the ones we consider below -
~ "+ '

*

'

already available and arguably necessary to determine whether certain
ur . . plan provisions meet NRC planning standards and guidelines. Examining

'"[ such procedures has the adequacy of the plans foremost in mind, andj thus is in keeping with Wawrford's reminder that the proper object of- 2

v.- s . '2 ? litigation is the adequacy of the plan. See also our Special Prehearing
'

~

.

*'a' - Conference Order, LBP-84-18,19 NRC 1020,1040 (1984).
'~ '

E-6. As the reader may note, almost none of our citations to im-
J N ,

i sions of the pertinent implementing procedures appear in the record, in
piementire procedures are to the record. This is because only early revi-

,

** ~N

E. "c App. Ex. 33, and yet we early on discovered that the latest revisions of
g,!

' '

W
. these procedures, filed by the Applicant after the completion of the hear-

^ '

, (, ( ing on this subject, made moot some of the controversies in thisg,
'

,
'

proceeding. Thus, we acquired the habit of referring to the latestx:
' ' revisions, even on matters which have remained unchanged from revi-,

sion to revision. The parties were given an opportunity to set forth, in' * C - +e

d j [j writing, any specific' objections or other points they wished to make
'

m %'.S 11 regarding these revisions.'

4..<
) 1' ;: -
- , , ..

.

j

)?f':, _;, 'Q 2. - LEA Consenaien VM-h Spectrum ofAccidenaEnvisioned
~

.N . - +; .,9
'

in Msas.p
,
w m.

-Q* ' y'r i u 7 }.-
n .J . E-7. Contention VIII-l as admitted and Contention VIII-l asr-

argued in LEA's Proposed Findings are not the same. As admitted, this,
,,

' contention had alleged the onsite plan did "not encompass the spectrumfa y ''.; .

,

a>
,
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f

f

of credible accidents for which emergency planning is required." The i
-

,

narrow factual basis of the contention was that although 6 4.2 of the
Plan said that the adequacy of the Plan could be demonstrated by,
among other things, noting that the provisions of the Plan encompassed

<.
'

.

the radiological consequences of the " postulated accidents," Table 4-1'

l showed tha: the only accidents postulated were design basis accidents.' <

E-8. In reply, the Applicant argued that Table 4-2 of the Plan,
. ^ -

- <

,

-
~

ji
which sets out responses to a variety of events, in fact included some*

.

- 1i accidents which were beyond design basis. Boyer et al., ff. Tr. 9972, at .

,

'
. } l-2. Both the Applicant and the Staff argued that the provisions of the

' Plan encompassed the accident-initiating conditions listed in
.

' NUREG-0654, Rev. I, in Appendix 1. Id. at 2; Sears, ff. Tr. 9776, at 5.
'

-c-
. ' E-9. On Contention VIII-l as admitted, we find for the Applicant.-

-
; LEA neither proffered witnesses on the issues raised by the contention
1 nor cross-examined the witnesses of the other parties. Thus, all the evi-

' dence in the record points to the conclusion that the Plan does indeed. - t

C - encompass accidents beyond design basis.
E-10. As argued in LEA's Proposed Findings (PF), this contention

P is much broader than it was as admitted. It alleges that, whether or not
the Plan recognizes initiating conditions which could lead to a severe

.

i
core melt accident, the Plan does not adequately encompass " severe' '

core melt accidents which are likely to result in doses exceeding the

~M - PAGs [ Protective Action Guides] and to require protective actions,'

including evacuation of the plume exposure pathway emergency plan-'

- ._, ~'
ning zone." LEA Proposed Findings at 2 (footnote omitted) and 3 n.l.

-

A _

The issue now is not the narrow one of whether the Plan in fact coversJ

4' accidents beyond design basis, but the broader one of whether it does so

,!
,

adequately.82i.

E-II. The bases of this new version of Contention VIII-l are like-
...i -wise broader. As bases, the Proposed Findings on Contention VIII-l~.

proffer not merely a table, as Contention VIII-1 in its admitted form-
, , ,

- did, but rather "the entire record . . . established on all other conten-'

''t tions," and all the findings LEA proposes we make on all the other
, .

.

,'E contentions. LEA PF at 1-2, 5. Thus, LEA argues, the Applicant cannot
' carry its burden of proof by merely citing a table ofinitiating conditions.;9'

'

'

-

"The Plan in its entirety must be examined to determine whether the''
a- a.

?. . _ ..,_

|Q y
'Q?

,

12The soord notes that the NRC dces not intend that emergency plans must aim at the impossible in an[ 7f - Q ,7,

emergency namely the prevention of any does which exceeds the relevant PAG or on the other hand,1*;. . . . ~ ' . .
* that PAQs are assepsable does levels in stustions other than emergencient See NUREG 0396/ EPAd* * f "f t' ' ' ** $20/17s-016 (December 1978), at 4. Rather PAGs are inteor.ed by the NRC to be simply levels or re.7 ',,

' dietion does which when predacted or exceeded tngger prosocive actions doesned to minimise the in.
,

pacts or the actual or threatened doors.' *
. -., ,

d
- ,,
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Plan's operation in fact will encompass the sequence of events which..

i C ' would occur in a severe accident." LEA PF at 7 (footnote omitted).-

!, E-12. It is difficult to view this new version of Contention VIII-l as
p-

, more than a kind of summary of LEA's other onsite planning conten-,

U .f 4 tions. It cites them as bases and proposes no remedy of its own. It is
;.1 _, - -N arguable that given its newness and redundancy we are not obliged to,

[,_> , ..~q rule on it at all."

'_.y., M] E-13. However, treating the VIII-l of the Proposed Findings as
*

g

h' ' ' f :,' Qi both admitted and distinguishable from a mere summary of the other
l ;., h} onsite contentions, we nonetheless again find for the Applicant. The,

g- cef . : . m, .O Findings of LEA we accept on the other contentions are far too few to
.

[: ?;h. W[
1. support so broad a claim as that the onsite plan taken as a whole doess-

^
. { ?, not adequately encompass the spectrum of credible accidents, both,g~

'

- *] design basis and beyond.
'

e
^

:1
'

3. LEA Consention VHI-3: Onsite Monitoring Systems.. ,

'

.

~ "~
-

E-14. As admitted, this contention was quite broad, alleging that,

| - et the onsite plan did not identify and establish the onsite monitoring sys-
' ~ M tems called for by Evaluation Criterion H.S in NUREG-0654, ch. II.m. _

"~ '' '

3 , _. These systems cover a variety of phenomena, among them wind speed
' '

- -5 and direction, reactor coolant levels, radicactivity, and fire. The data
- - p } '; i from these monitoring systems would be used to initiate emergency

~

'

, 4: cf action levels. In its written testimony, the Applicant listed the sectionsx
f :

q., + , ~ , - of the Final Safety Analysis Report (FSAR) in which the monitoring sys-
, . |J s

s
S, tems called for by Criterion H.S are discusud. Boyer et al., ff. Tr. 9772,y c-- e ;7

7 ( M ($
at 2-5. The contention now concentrates on the adequacy of three of'

3 ,. these systems. We find that the first of them is adequate, and that, in" ~
,

< the circumstances, the Staff should make the final evaluation of the
" " '

. W t other two.

:c ~ , ~,,( E-15. The first of the three systems monitors for certain toxic.,

.% chemicals which could incapacitate control room operators. Criterion

% n ;l,W, H.S does not explicitly call for a chemical release monitoring system,
'~' ' '

f but the Applicant has installed one nonetheless, and its inclusion seems'

1

[ .f j ' ' f) necessary given the goals of the Criterion. Thus there can arise an issue
~ J Z ,g over'ils adequacy.~ LEA claims that the system does not cover all the4 .y"'
L E.

g $;' Q J W. 2 % @d
..u J;p ; chemicals which might present a hazard to control room opctrators. For
NA;i:,D 7 the reasons given below, the claim is true, but not significant.

V M E-16. The Applicant's determination of which chemicals present a

j } M d [h?4 M% hazard to control room operators is set out in j 2.2.3.1.3 of the FSAR.
.jgejM@M The determination rests on this definition: "A chemical is considered a

n-: ;a , m .s , ;
m; .a_ >3.

, . ,
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. . potential hazard if it is stored or transported nearby in such quantities
' that its concentration at the control room air intake following a spill

,

could sxceed the toxic incapacitation level." FSAR at 2.2 7. After con-
,

'. sultation with Conrail, surveys of nearby manufacturers and users of
'

toxic chemicals, and a modeling of toxic plume transport, the Applicant
, , .

- 'u ' determine' that 6 of 154 chemicals evaluated fit the dermition just'
,-

W.f % . J '.bec : quoted. All six are covered by the Applicant's chemical release monitor-

'h_ -b ; J- 1
^'f.

ing system. See FSAR f 2.2.3.1.3. Thus, in testimony LEA does not'

f |w_-.,

mention, one of the Applicant's witnesses could say, "we are monitoring

m j , ;g a . ; for all the chemicals which have the capability of resulting in concentra-^
. , ,

', tions in the control room which would incapacitate the operators." Tr.5
, . ,;. ' , ' 9 10,207 (Boyer).

'

Y ,,,y3, *j 'E-17. Of course, it is possible, but extremely improbable, that one[
.i of the chemicals not covered by the monitoring system would be re-I, '

,.

leased, say by a train derailment, in such a way as to threaten the control',

- I toom. However, the Applicant has already exceeded the standards of
1 Criterion H.S in this regard, and LEA has raised no question about the
1 adequacy of the consultation, surveys, and modeling which the Applicant

,

'

,
I used to determine which chemicals the monitoring system would cover.*

:

M. ,
~ Much of the analysis which led to the determination followed NRC'

guidelines in various documents. See FSAR f 2.2.3.1.3. We see no legal7' eg:,

a -_ or practical point in requiring that the Applicant's monitoring system
,

' 9| , ,I cover more chemicals than the six it now covers. ,

,

E-18. The second of the monitoring systems LEA is concerned* = '; 7-
+.. about is the meteorobsical system. Data from two meteorological

towers, called Met-Towers 1 and 7, are direct inputs in a system the Ap- -
,

*

'.

,
%; - 11 plicant would use to predict cur sulative population dose. Tr. 10,187-88

_
, - (Murphy). The dose prediction would be used in determining what*

,N - emergency measures to initiate. LEA notes that the Staff has said that'

e Met-Tower 1 is close enough to the cooling towers for there to be distor.|4- 9, ~' :,

tion of Met-Tower l's readings of wind speed and direction. SoP ;
.

NUREG-0991, Safety Evaluation Report related to the operation of Lim-
/

-

, y erick Generating Station, Units 1 and 2 (SER), August 1983, at p. 219.E [2 '

,3J- The Staff.has said that it will include this subject in its review of
~

,

d emergency preparedness. Id. LEA proposes that we " require, as part of
',^( ' - l' , *

.i 7 j; any order, a Staff report on the evaluation and resolution 'of these con-

p A cerns prior to any fuel loading or testing." LEA PF 18.'

#

''[' N E-19. We find that any such requirement is unnecessary. First, in

' 9 .. ' ' "... the course of its review of cracrgency preparedness, the Staff will be

*[ , g.A. preparing a report which will include evaluation of the impact on
.

emergency planning of the possible distortions in the data from Met-
j. 3

' * ' '

, - O* Tower 1. SER at p. 2-19, p.13-17.' LEA has offered no evidence that
,

*-
r . - .
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'* that report will be madequate. We see no gain to safety from simply
. . including that report in one of our orders."

. .a E-20. Perhaps more important, a gicace at the SER passage on Met-
3 Tower 1 reveals that the Stafi's concern about its location is minimal.
f There the Staff says that meteorological measurements at Met-Tower 1

.y "will probably be affected by the cooling towers less than 10% of the.W time," and probably not at all in a slow wind. Id. at p. 2-19. Also, the
jh - Staff says that the potential for significant distortions of Met-Tower l's !

;@; measurements of wind speed and direction is "small." Id. Indeed, the
[ .# ' Staff concludes that the location of Met-Tower 1 is " satisfactory." Id.i

q, LEA does not dispute any of these statements.

Q E-21. The last of the three systems or pieces of equipment LEA is
N.- concerned about under Contention VIII-3 is the wide-range water level
d transmitter used to monitor the level of the coolant in the reactor. As is[ '. the case with the other systems and equipment considered in this-

'

; contention, data from the wide-range water level transmitter would be
used in an emergency to help determine the appropriate level of' .,

' w, ' emergency response. Regulatory Guide 1.97 calls for the reference leg,

@ of the transmitter to be located at the required tap at centerline of the
g j main steam lines, but the Applicant, excepting to this guidance, has put
;.g |- the reference leg 5 feet below the location the Regulatory Guide prefers.
M . See the FSAR at 7.5-27, in App. Ex. 38. Moreover, the Staffis in the
%3; , midst of reviewing the whole of Applicant's treatment of Regulatory

| Guide 1.97. See the SER, f 7.5.2.3, and SER, Supp.1, at p.1-2. LEA
W@- would have us therefore conclude that the water level monitoring

@d
system is not yet " established" and so does not conform to Criterion

k H.3, the legal basis for all parts of Contention VIII-3.
Ej -

~ E-22. We do not so conclude. First, it must be remembered that
@ Regulatory Guide 1.97 is guidance, not regulation. Therefore, an Appli-

'

l cant need not conform to some particular guideline in the Guide ifit has
@3 <# .

'

good reason not to. The Applicant has chosen to place the reference leg
i of the wide-range water level transmitter below where Regulatory Guide
M 1.97 would have it placed in order to " eliminate long runs of exposed
@~ sensing line tubing that contribute' to erratic indication." FSAR at'

IRI- 7.5-27, in App. Ex. 38. LEA doesn't even men' tion this reason, let alone,

R8 v criticize it. Nor is there in the record any indication that the Staff will
'

d find the reason inadequate in the course ofits review of the Applicant's -
*"" ' treatment of Regulatory Guide 1.97. <

hk. _ E-23. Thus, we have ruled against LEA on all three parts of Con-
'

<

@. tention VIII-3. In relation to the second and third parts, our rulings-
,

T have been the result largely of LEA's nearly identical approaches to theh+ issues of the locations of Met-Tower 1 and the wide-range water levelap'
i. 520e
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In both cases LEA has chosen to second a concern thetransmitter:
+

Staff has raised in the SER, but LEA has added nothing to the record on
~ either issue, either by testimony or cross-examination. The result is that

, ,
, ,

LEA has in effect asked us to be not adjudicators of conflicting claims-| (g - *

"49 i ' each backed by a part of the record, but solely reviewers of Staff work. It, .

L, J is not our function to review StafT work except in the context of adjudica-

| 7 L .,f ' ', . 4 ,'fS tion proper. Therefore, we leave to the Staff the final determination of

f * ~ '* '. .':. j the adequacy of the locations of Met-Tower 1 and the wide-range water-

' b . . - ( ]. level transmitter.

3 .+

. - e,
.

. {. :. M ~ L2 4. LEA Consention VIH-6(sh Mutually Agreenble Basesfor' ~

.

. ; :L : 'y , .f Notylcation of Organizations with Responsibilityfor
* ' " .i Unsite Angnsentation"

' t
v3 - '3

E-24. Evaluation Criterion E.1 of NUREG-0654, ch. II, says that
. .

' * ' "[elach organization shall establish procedures which describe mutually.

.

- -agreeable bases for notification of response organizations . . ." LEA+ c. .

]
contends that the onsite plan does not demonstrate that mutually agree-- E N 1.

able bases exist for notification of organizations with responsibility forJ; a
W; ._ _ , j,7.] onsite augmentation. Arguing more specifically, LEA says that each of

,

,,x.
,

,7 > ' '; M the three organizations it regards as having responsibilities for onsite
,

.N Mf 3J -- augmentation - Linfield and Limerick Fire Companies, and Goodwill*

'..j,q. h p 5 % y . Ambulance Corpst) (LEA PF 27) - has offsite responsibilities which
.

.

i' -W can conflict with its responsibilities on site, and that for there to be the' '

,. .

I ~M #"W ,] mutually agreeable bases called for in Criterion E.1, there should bc
.

|, h . );j P . something in either the Plan or the letters of agreement with these or-
? ~ P ;S M - ganizations which "provides a resolution . . . of conflicting claims upon
7. ; b j.E' ';N these very limited resources," or which " describes how these resources

ff}<):.h@t dn'. - already committed off siteLwould be notified and required to leave offsite
2 duties to travel to the site." LEA PF 31.$$'d J Q Ac

,~>~- , -;- Z / E-25. For the reasons set out below, we find that the letters of

,h.s ics.. f ," agreement between the Applicant.and the three organizations LEA
.

names in this contention conform to Evaluation Criterion E.1 oflf, X W-
.g:7 %, g 1 -] NUREG-0654, ch. II, and that the real issue which LEA raises in this

[#S:; H .{ 4. - [ .,
contention - the adequacy of the resources ot'these three organizations'

. - is litigated in other contentions.-,,
,m- ..r ep

j f. Q.4 E-26. LEA is confusing two possible agreements, one on the alloca-.

$[;A|5 E M *n
J

tion of allegedly scarce resources, and the other, more properly the sub-
h - M ad Gm
MS g .c. v:,.M: rs ';--}.:m t - w.. ;t .(q[W * f, 13The Applicant argues that Goodwill cannot be construed to have any responnbilities for onste

'
[ ~"

,.-

,

1 augenentation. Applicant's Reply Findings at 5. Given the grounds of our decision on this contention,-
, . .~ c-

' we need not determine whether Goodwill's responnbilities include augmentaten of onste runctions.,Mi. : 1. '
NJ;!Y ,, L.'

' ,
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' ject of the cited Criterion E.1, on the means of notification of the need'

for the resources. The contention alleges nothing about how the three
organizations in question are to be notified of the need for their re-.;

'

j 3 sources, only that the Applicant and the three organizations have not 1
'q , agreed on whether and when onsite needs should take priority over off-'

' .j site. Thus, the issue the contention raises is whether the resources of
*

' c,' these organizations are adequate where conflicting needs for these.

ph resources might arise. This issue is the principal one in Contentions
y| VIII-ll and VIII-12(b), and thus is redundant here.

.' E-27. Evaluation Criterion E.1 seeks not adequacy of numbers but
:! rather agreement which is likely to preclude confusion during an
|| emergency about what constitutes official notification. During an emer-

,

f; gency, a response organization should not have to wonder whether a call
1 for its resources was made by a responsible p:rty. The agreements with

I each of three organizations LEA names in this contention appear to pre-
| clude such confusion. Each of the two fire company letters says that the

fire company which is the subject of the letter will receive notification
from the " Montgomery County Division of Public Safety, Office of
Coumunications." App. Exs. 44 and 45. According to unchallenged tes-
timony of one of the Applicant's witnesses, the Office of Communica-
tions is aware of these agreements. Tr. 10,007-08 (Kankus). The letter
of agreement between Goodwill Ambulance Corps and the Applicant
says that Goodwill and the Applicant's Medical Director have " reviewed
arrangements for the Goodwill Ambulance Unit to respond to a call for
assistance" to the Limerick plant. Plan, Appendix A, Item 10.

I

5. LEA Contention VIH-6(c): ' Sotification to Offsite Authorities

| E-28. As did other onsite emergency y; raing contentions, Vill-
.X q 6(c) changed in the course of being litigated. The contention in its ad-

'' mitted form is now only a secondary part of the contention in its litigated
.Q form. As admitted, VIII-6(ci is aimed only at one provision of the
fM onsite plan. Section 6.1.1 provides that notification to governmental au-* *

thorities of an emergency event "shall be w?hir. about fifteen minutes
j after classifying the event." LEA alleges that this provision does not con-

3 form to the guidance in NUREG-0654, Appendix 1, at p.1-3, which
4 LEA interprets as saying that notification should take place within 15

!
.;i minutes "not from classification, bat from the time that operators recog-

] nize that an emergency event ha!. occurred." LEA PF 37 (footnote*
,

7; omitted).
E-29. However, during litigation VIII-6(c) expanded and became4

~ ' i aimed not only at the Plan but also at some of the implementing proce-4

1
;

*
f,
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~ dures under it. LEA claims that given the provisions of certain imple-
.

menting procedures, the time ~between classification of the emergency
event and notification of offsite authorities - let alone the time between

'
'

r5 recognition that the event has occurred and notification - may " easily"

( be longer than 15 minutes. LEA PF 48.
E-30. Thus Contention Vill 6(c) now has two parts; they can be- z'.gc o. <

9. ii j summarized thus: First, the plan measures the 15 minutes to notifica-f, ;7
tion from too late a moment, and second, even if it should be measuredP:e '. . . |. ,a ,

..

i

, .. ' [" i from the later moment, notification may well be delayed beyond 15 min-
,

' 4. ,, 7 i utes. Each of the two parts of the contention is a fall back position for-

the other, but the second part has been foremost in the litigation ofg:7 . ,2 . .

Vill-6(c). Below, we consider the second part first. Happily, the issue it

'

,,

'

; ,i.dk. 3' g f'' . $g . raises has become largely moot because of revisions of the implementing
. ,.

-

.;;G5 .+ ' JJ ; procedures, revisions LEA and, surprisingly, the Applicant did not
f 1 inform the Board of. We end our discussion of Vill 6(c) with an exami-..

nation of the NUREG-0654 guidance on which LEA relies in claiming'
, _

,,

that the Plan measures the 15 minutes from too late an event. For a
y_..S. y..<. . . . .

e. ;,f p e number of reasons we conclude that NUREG-0654 intends that the 15
;pf [ [' minutes be measured from classification of the emergency event. Thus,

. O.p 1 .ef/ the Plan conforms to the guidance.
@ ch.'1?(~ c y E-31. To support its claim that notification could easily be delayed

~,.~6g p beyond 15 minutes after classification, LEA examined in some detail
s - EP-103, the implementing procedure which provides guidelines for the,f c p;+

a. Sef site response to the Alert level of emergency action. EP-103 lists several
'

. _ %: c Y y m. . tasks to be performed by the Emergency Director, or the Interim
N.g ', a . ; Emergency Director if the Emergency Director is not available. The task

/Q.i|o >h of filling out the Alert Notification Message to be sent to offsite authori--

M k. f. ties is the seventh item in the list, after such apparently time-consuming
O f :,; 1 . W. J , tasks as directing evacuation of the site. Citing testimony by one of the,Ay

' [ g.]Q:3 ' Q verification of the emergency' classification, could well take anywhere

r : Applicant's witnesses, LEA claims that just the first listed task alone,

MSES./'
from 10 minutes to an hour. LEA PF 46. LEA could have made similar

[ k .. .O ,| } '%|'
'' vs ' ,

. arguments about what, at the time of the hearing on this contention,
were the current texts of EP-102, EP-104, and EP-105, the other three

gp[ifff ..,> ;; M M Y pn M documents which provide guidelines on site response at one of the four

J W W '< ' .fs X IUels of emergency action the NRC has established. See NUREG-0654,

, VWh'.y[f;$j'$,g
Appendix 1.

.

..4
d.iN-hd E-32. . However. h the latest revisions of EP-102 (Unusual Event).j]g[7 f EP-103 (Alert), ano EP-104 (Site Emergency)'- P.evision 3 of each -

S . the notification tasks are listed immediately after verification of the
$$g 3:ffM5p
&,. ~ q.kl[,j D.f.hy' 9!

emergency blassification,.which is still listed first in each of the three
' ^ .i documents. No Revision 3 has been issued yet for EP-105 (Generals

,
. - k.v:4 ;, - .;c.; .m r.. .,

- 8 *-
'
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f, i ' Emergency), the last of the four implementing procedure documents on
'

,

site response at the four emergency action levels, but, given the latest'
,

, _ ,

Af.y M: revisions of the first three documents, there is no reason to think that
Mr3 f'' . ? %. O - y there will not be a revision of EP-105 which will list notification tasks
n,,p.*f ' QM-Q right after verification. 4

;O hen. T.MS.j E-33. With these latest changes in implementing procedures, the
Ep . 70%.S claim in Contention VIII-6(c) that notification might well come more
' y: .; 7 d than 15 minutes after classification of an emergency event depends.,

dtu j wholly on whether verification cf the classification could take more than,

' ~ "2
. '?j 15 minutes, for verification is now the only step between classificationN

,

'.e " .1
ei and notification. As we've said, LEA claims that verification could take'~

i" up to an hour. LEA PF 46.
#_ '

* -' d)- E-34. The claim is misleading. It is stated generically, without men-- -

_. tion of the single example on which it rests, and rests not at all firmly.-

! The example is a wreck on site of a train carrying toxic chemicals. It
'

;
-

'

'~
> .j - could take up to an hour to obtain a report from Conrail on the contents

a. .- ;'~v'3 of damaged cars. Tr.10,101 (Boyer). However, if the chemicals were
M, ,- , :j identified by labels on the cars which carried them, as they usually are,
~S: Y it would take only 10 to 15 minutes for someone sent from the Limerick"'

:

I; # J' 'dd plant to the site of the wreck to learn what the chemicals were. Id. at
-

:

y- ::dcM 10,100 (Boyer). Moreover, under EP-101, Rev.1, and EP-102, Rev. 3,s

.i' y N Pf. '':],.M the mere fact of a train derailment within the site boundary is enough to
~

,3d .' g trigger notification of offsite authorities. Therefore, there is no evidence3
9 in the record that verification of a classification could delay notification., s-

* ^
,

, ag:[ E-35. Thus, as the relevant implementing procedures now stand,
aw: : E . . .c j there is reasonable assurance that notification of offsite authorities will.?Y:b y jgs.9 occur within 15 minutes of the classification of an emergency event.u

.

:&..i Y

q.% [i* E. .)
M, ' 34 Even though the Applicant sent these latest revisions to the Board and the other parties on June 11,%7

'4 *'W .
10 days before LEA filed its Proposed Findings and nearly a month before either the Applicant or the$ ,

; &A Stafr filed theirs, it appears that no party knew of the changes we have just described. We might have ex.

n '

d ,*g4 pected LEA and, in particular, the Applicant to have noted changes in documents which figured sob .

prominently in their Proposed Findings. on the other hand, there is illustrated here one of the dimcul-; % ~. -

fg ties whsch inheres in trying to cope with implementing procedures in litigation, rather than focussing on .>*
Ey *A'M the plans, as case law would generally have us do. See Waarrforsf. ALAS-732, supre.17 NRC at 1107.- ,. j. .g-u,[.. Taken altogether, the implementing procedures are a maze of details undergoing more or less constant

'. f.g;.C, 4 revision in a process which sometimes can be beyond the reach of even the Applicant's counsel, as ap-Nfp '
'

.h!T%gy M 4 parently it was here. '
.M, ''% g % 15Even if the latest revisions of the implementing procedures had not made largely moot the issue of,

. 0,y 4. i , ! . ,. p, j j the length of time between clasafication and notification, we might wen have found for the Apphcaat

T M,M;;.'?.UJ h on this issue, principally because it would appear that, with the exceptson of site evacustion, none of the

Mk h@f @ @ M @6 3
7. Emergency Director's tasks which in the earlier texts of the procedures came before notification wouldc 3

M .h * % consume more time than a quick telephone call would; and even " directing" site evacuation requires

-O p'y [d Q
fg the Director to perform what is arguably only a abort series of simple acts. See EP.305. Rev. I, f 9.1.Mf ?

?M0;'M4
'

' The Applicant makes two other arguments about the earlier versions of the procedures, but neither is*

; 70 M . persuamve. The first is that site evacuation, which in the earlier versions preceded notification, would bea. /.fm. >
'I Y M @. ; T.'NM initiated and " directed" by the Emergency Director but that classification of an event and notification of
:Q |D 3 _, ji. p @ ' (Constnued?
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All that remains of Contention VIII-6(c) therefore is the original part of'

'

it, the claim that the onsite plan should measure the 15 minutes not
; from classification, but from the time onsite personnel recognize that an

. -|;/f~ . emergency event has occurred. LEA rests its claim on the following sen-''
,

,- tence from NUREG-0654: "The (15 minutes) is measured from the~;O %i *
D:s ?;;G time at which operators recognize that events have occurred which'

%

) 9 77'GC3M f 1 $[
make declaration of an emergency class appropriate." M Appendix 1,

. |e at p.1-3. The meaning of this sentence is not crystal clear. LEA's read-

. .. A U j. 0 % ~. ing of it is certainly plausible, but three arguments point to a conclusion
,

:n 7g.y[.y ;;
''

'

that the sentence means that the Applicant should be able to notify off-.-

'/w |. # site authorities within 15 minutes of-classi/icafion of an emergency..

' y'[',3. t K ' , ' , a . .j event..

' GM ?> ;; 1 E-36. The first two arguments are textual.. First,' immediately'

'l. before the sentence we just quoted from NUREG-0654 comes this#; N-
- ,]: one: " Prompt notification of offsite authorities is intended to indicatev y; ,

% 2 within fifteen minutes for the unusual event class and sooner (consist-,~

< ent with the need for other emergency actions) for other classes." Id.''
, , . ,

"i ?:. Hen the time to. notification is a function of the emergency class and'

, m
,

. M^ - therefore must be measured from classification.
3 6 .% E-37. Second, the 15-minute requirement is stated less ambiguously,

'. &: e^ n Appendix E of 10 C.F.R. Part 50: "A licensee shall have the capabil-y
' ' E. F j.. ity to notify responsible State and local governmental agencies within 157

, q/g'| ? X gj ' minutes after declaring an emergency." Id., j IV.D.3. LEA acknowledges

'E7 i that this regulation measures the 15 minutes from classification, but

- f ^.( ; f ; , apparently, LEA also wants to treat the regulation in Part 50 and the
g -1 a - q ,,*

M +c c. , ,. -

.; . : W , ; a. . e
% .

ofrsite authonties would be performed by the shift Superintendent. Thus, the Applicant argues, site' 7, ; H; ,
- ' perform them simuhaneously. Tr. 10,121-22,10,124-15 (Ullnch). However, this argument is difficult to

~

V
,

R. evacuation would not have to precede notification: The different personnel assigned these tasks could

't.
gm,
,i"' .

"y square with the texts of the implementing procedures. EP-103, Rev. 3. is typical. It assigns all three
, ? 4?. > ((. 3" '.

_
tasks - classification. directico of site evacuation, and notification - to what it c. ills the "(Intenm) -

%
9'", '

"W Emergency Director" The Interim Emergency Director is the shift superintendent (Man,l 5.2.1.D; he
is to serve until the Emergency Director, who is the Station Superintendent (d. l i 11.2), takes over* 6

..

(d. i 5.2.1.1). Thus, although the Applicant's witness says that EP-103 assigns the Stuft Superintendent* ' *
,

'

and the Emergency Duettor to difrerent tasks, it appears that EP-103 actually assigns them at most to(. '
N'

*

A different rmers, and therefore that if the shift Superintendent were to stay long enough, or the Emergen-

. $ .
cy Director to come early enough, under EP-103, Rev.1, either officer could well have to pert' rm all' o

three tasks. -,,. ~
' '

d~ * - The Apphcant's other unpersuasive argument is that notification and site evacuation could be simulta ,

' x r a ~~ - ' neous because "[t]here is no evidence in the record that the effectiveness of Applicant's implementing
. ,D '

~
' ~ procedures . . . is dependent upon the execution of steps within a procedure in any particular order" Ap- -

%.
-

plicant's Reply Findings at 7. such a claim is implausible a prsort but it is also difficult to square withg.' s , g ;, ' ' ,L,
-

.',.
e

certain particulars in the procedures. For instance, even a witness for the Applicant testafied that in~ ( ' W'.4. '. '*

EP-305 Rev.1. which governs site evacuation, the Emergency Director would have to perform' , . ,"
% ,.g t - WG;;;7.j i i 9.1.1.3, notincauon of security, before i 9.1.1.7. activation of the alarm, so that security would have'~' ;-

9 d , f. . ; - *j' +*j time to prepare for evacuation. Tr. 10,102 04 (Ullrich). Indeed, the very revisions which have placed! ,' nottfication just after verification would indicate that the order in which the tasks are listed is intended' ' -* * .a
, k 5. '

, | }} to be the order in which they are to be performed.-
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- - guidance in NUREG-0654 as different requirements, as if the Applicant

R s had to be capable of notification within 15 minutes of two quite different
1.! Sr
W 2?3 - :i '

moments. LEA PF at 14 n.l. We do not see how this makes sense., , ;.

E-38. The third and last argument is practical: . Recognition of an
Qfij , 4 , a ij emergency event and classification ofit for the purposes of site response
MA. ' M.~f h are, in relation to notification, barely separable; thus measuring the 15

@ | f| ,3r;' ). ..Q3 minutes from classification could not cause significant delay. Apparent-
gp, o

'.Gg has gone wrong and then may have to spend some time determining
QM ly, LEA imagines that plant personnel will first recognize that something

$~ f
. [ y ; , f;|' . 3 how serious it is before they put it in an emergency level classification:'

.

, e. . - ' [ q f." LEA claims that classification may be delayed "for as long as 20 minutes
.

&y : wf,; '~ d ~ beyond event recognition under some circumstances, e.g., a transient.

-. w q plus failure of the core shutdown system, in which the symptoms of the
Q. event will be the initiation of the liquid control system, but the failure of

' ' ' '

'f %ji.''%. A the core to become subcritical [ sic]." LEA PF 38, citing Tr. 10,085-86
'

:.4
i i ,ci,- (Boyer).

.
'

E-39. While one witness of the Applicant did say that it could take
~

. w. .
s-

*% j;,dbpe' "20 minutes say" after the initiation of the liquid control system to
A i' M .;/ , , determine whether the reactor was becoming suberitical (14.), another

h' W. Q4 witness of the Applicant pointed out that under EP-101, Rev.1, at 15,
M, even while the operator was initiating the liquid control system an Alert

'

m

% ' ' . i.9:|, Q level of emergency response would probably be declared because of the
MY t failure to automatically scram, combined with a failure of a scram to-

D+ - > n bring the reactor subcritical. Tr. 10,087-88 (Kankus). Notification of off-
'5] .- '|" site authorities would follow declaration of the Alert level, not the

.

'M y , N.g. / 4 determination of whether the liquid control system had brought the reac-
i* J . 0"| tor suberitical. Tr.10,088 (Kankus); see also EP-101, Rev. 3. Similarly,

!' " ' .1 f as we've noted before, in the case of a train derailment on site, notifica-
% A. J Q ~1; tion of offsite authorities would follow recognition of the derailment,
p3 ,C-

. not determination of whether toxic chemicals were released in the

jQ;@''i w M ??
yh - accident._ , . . -

e'- - ' . < E-40. Thus, no period of uncertainty about how threatening an ini-
Rf ? ' tial event was would delay notification, for while reclassification might-
e i li', , y ' N /7" come more than 15 minutes after an initial event, notification 'would
a.1 * < '''. ,;O cj not, since even the initial event would fall within a classification which
M 'J' f R | .3, Q required notification to offsite authorities. We note also that as the im-
,k4n.fM D .h piementing pocedures now stand, recir.ssification .would bring about

gy;Exrt |$g .;.dT renotification well within 15 minutes.;M:p V. Q pi E-41. In conclusion, we find that NRC regulations and guidance re-
$ sh . quire that notification of offsite authorities follow within 15 minutes of

y :f; % y3/fkCE.3.F: classification of an emergency event, and that as the ' implementing
, % y.
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, - procedures now stand, there is reasonable assurance that this time con-
,

' straint would be met in an emergency.

.

i?I 6. LEA Consention VHI-8(b): Adeenscy ofEmergency Facilities,e ,.

Equipment sadSupplies
* *

3. . .,

#u ..

//& -1 ,. X E-42. In this contention, as in VIII-3, LEA focuses on areas still
,

_7/* under review by the NRC Staff. Here, unlike in Vill-3, the Staff has not'

. X identified a possible shortcoming in the Applicant's work, but at the
' ' l@ '

'

~ c
- 'L time of the hearing on onsite planning, the Staffs review was still far"

..q
3 '. g, 1. _ ' .) from complete.-

; &'i :3 E-43. At the time of the hearing, in April 1984, the Applicant was

',''M,K. %[K. ]> still in the process of establishing three emergency facilities called for by

.

''*y - NRC guidelines in various documents: the Emergency Operations*

i Facility (EOF), the Technical Support Center (TSC), and the Operations~ C . ,a e

Support Center (OSC). The Stairs witness estimated that the three
. l7' facilities were about 75% complete (Tr.10,062 (Sears)), and that the

-

'
~:-

f" - - Staffs review of the facilities would not be available for about another 3
1~ months (Tr.10,273 (Sears)).*

.

;C - ' - - E-44. In view of the importance of these three facilities, and the

[ j j / work which at the time of the hearing remained to be done on them,

|- .
W. LEA asks that before we make findings on the three facilities, the Staff-

make its review of them available to the Board and the parties and the

f parties be given opportunity after the review becomes available to pro-'s

3 . pose additional findings on the adequacy of the facilities. LEA PF 54.,-
,s i- E-45. Having balanced certain consid: rations, we have decided to>

i WG > close the record on these facilities now. On the one hand, it is crucial
that these facilities be adequate to the uses which would be made of. .; .g,

,g .M - }O them in an emergency. Moreover, determining their adequacy would
.

iA :t :<?S appear to require some judgment, considerably more than determining
' , y .x i t . the adequacy of, say, the location of Met-Tower 1 or a wide range water,:

.' level transmitter. See our discussion of Contention VIII-3. Thus an out-~l.is% 44

e,

4' .c , : ? J *- side observer such as an intervenor could be both interested in the out-
' ' come of the Staffs review and in a position to reasonably and fruitfully'

L'h ' ! f,i % disagree with the Staffs review.

Q| '] t &;, E-46. On the other hand, the review work which the Staff had yet*

' |M. c $ ? . '' , to do at the time of the hearing was hardly novel, nor have such facilities

, W # ~ ig , g been the objects of great controversy in proceedings on other plants.

/M #6sWW/ Limerick is not the first plant to use the instrumentation and equipment

; %&.x.f;/g';Q which will be in the three facilities. Tr.10,065 (Sears). Moreover, the

3f* * ' J . e?Q.2 C
criteria for judging the facilities - NUREG-0696 and -0818 - are well

' * ^ .> _;;
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a .- known and not particularly controversial - and not at all controversial
-

,#

1 in this proceeding.
M

. . ', 3 E-47. But last and perhaps decisive, litigation on emergency plan-,

, J ning is first and foremost concerned with the plans; yet, even though a
'

u. ...
,

- '! certain amount ofinformation about these three' facilities is available in. ' . , '9

Q~&." ('] ff 7.1.2., 7.1.3, and 7.1.4 of the onsite Plan, LEA has raised no issue

Qu ~ .W.= . L , jM based on any of this information. Even now, LEA raises no specific con-..s.WM.
.I cern that any of these facilities will not meet a particular requirement.,.

4s9 1,l ^. '' ' 3 E-48. On balance, we find that LEA has not shown any justification'

M 5I E' ( for keeping the record open.L' ;'.G. * : , . ; |d
-

R: .

y. .ym . w3 :: - .a
M:ph y . 7. LEA Contention VHI-10(a): Delineation ofAuthority in Certain
:Q%f ~|; Letters ofAgreement,

. .. . .

q ., ';" ~j E-49. LEA contends here that the Applicant's agreements with
W '

D local agencies do not conform to Evaluation Criterion B.9 of. ..

] NUREG-0654, ch. II, because they do not delineate the authorities,
M " %.2F- w

~~ '
responsibilities, and limits on the actions of the agencies, but merely& 1. I

jD]- ',
f''' stated quite broadly, the contention deals only with the Applicant's

briefly describe the general nature of the service to be provided. Though
'%
1 -

agreements vith the Linfield and Limerick Fire Companies and the,

y <. j f .fSpc w*, s. Goodwill Ambulance Unit.
y + 121 ' ' E 50. The issue LEA raises about the agreements with the fire%. gp + . j ' companies is that although the letters do say that the fire companies will

3:7 '' fD be "under the direction and control of Philadelphia Electric Co." (App.
*

~

~ O' wj Exs. 44 and 45), the letters do not reflect, but should, what LEA thinks
% ,(; , . |- is the more complicated division of authority which the Applicant actual-

'

;; y .y ;. ly has in mind: The fire companies would not have authority to decide
%. %.4 4.n 4.J. how to fight an onsite fire, but would to decide what equipment to
4.2 @ i 1'$ bring, though not to decide where to place it; they would also have au-

M ' . M. >f + ',^ J'
'

thority to decide which of their personnel to bring, but not to decide
"

. . . . - how long they would fight a given fire. LEA PF 58 (citing Tr. 9968-69
~.O . (Kankus)). LEA claims that unless such divisions of authority are delin-

''<
* '! ~ ~ ,f jj eated in the agreements, there is likely to be conflict and confusion.

91 ~ , " - -
'

} when the Applicant's fire-fighting personnel, who have had only a 2-day.

f' y J course in fire fighting, try ta assert authority over experienced municipal
*( Y Q%y-( fire fighters. LEA PF 59.,

.g* : "9i - E-51. We find that the agreements are adequate as they stand. All
%. 4 . M y j% the divisions of authority which LEA elicited in cross-examination from
3M M,-/W M one of the Applicant's witnesses, and which LEA apparently thinks are

G pfp M too confusingly arranged to be left out of the agreements, follow directlyQ( y V*;
"
9.y..;, .

from the single principle laid down by the same witness: "Again,,

jF , If #
J: '. ;;G '%). g ,i ;; q 528
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before they (the fire companics] come to the site, they have - the deci-
sion is theirs to determine what they will bring. Once they're on the site

- they're under the direction of our fire fighting personnel." Tr. 9969- ^

~ (Kankus). And this principle is only a paraphrase of the one already- _

stated in the letters of agreement, that while on the site the fire compa-- - -

nies will be under the direction and control of Philadelphia Electric.'

.;F -
,

There is no need for the letters to spell out the direct consequences of~
'1 ,

' r' ~ )4 so simple a principle.''

" E-52.- There is no reason either to think that the fire companies will,?i,~
?- ' resist the application of the principle. They have, after all, agreed to it,

, . . . . . ._

and it makes good sense, for, of all the fire-fighting personnel, only the' '

'- ij Applicant's will be well informed about the layout of the plant, the loca-'

'"J ' .J" 'j tion of electrical equipment that may be feeding the fire, ventilation
,

,

. : systems, and the like. Tr. 10,012-13 (Ullrich). Moreover, personnel'

- .? named by the fire companies will be trained by the Applicant (App. Exs.
- | 44 and 45) and so will be accustomed to the division of responsibility

. the principle entails.
'

- E-53. Last, we note that the Applicant's fire-fighting personnel
.

have something more than just a superficial 2 days of training in fire'

fighting. Unrefuted testimony has it that the 2 days will be " intensive."'

.

Tr. 9970 (Kankus). The course is well established, being given by the
Applicant's fire school, which has been in service for a number of years.

.
Id.; Tr. 9971 (Reid, Boyer). Finally, there will be annual retraining. Tr.~'

- 10,008-09 (Ullrich).
,

| E-54. There is even less reason to make a finding that the Appli-

' 7'
'

cant's agreement with Goodwill Ambulance is inadequate. One of thee
' 2

.

Applicant's witnesses testified that the only authority the Applicant[j[[ '[;j,j would exercise over Goodwill's personnel would be that exercised by an

'

-,T - ' escort who would keep _them away from areas where they were not
,

y J-W " needed and would lead them to where they were needed. Tr. 9967-68.
W - (Kankus). Such " authority" is more aptly called " help," and is so self-,

i evidently what Goodwill personnel would need in an environment with
, ~ ,

.] which they were not familiar that it need not be spelled out.*

,

i i4

' q
. .

-

" t 8. LEA Contention VIII-11: Offsite Augmentation of Onsite- ,

* h L < ;u. ; * Fire-fighting Capabilities
.

40 ih'W c# E-55. LEA once again contends that the agreements between the

"Q'G$ $[ .

Applicant and Linfield and Limerick Fire Companies for augmentation

DM d!y ? of the Applicant's own fire-fighting capabilities are not adequate. See
wf.- p also our discussions of LEA Contentions VIII-6(a) and VIII-10(a).'

J j. ' Here the difficulty LEA sees is that there is a chance that the two fire
,
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companies would have offsite duties that would keep them from per-
'

' ~- - forming their onsite duties. Under the offsite emergency plan for the
,7

- ' ~ ?; ' - Limerick plant, both fire companies are assigned to do route alerting if
Ci N

'

notification to the public should be required while the siren system is in-
, , b.' ,7 ' . ,

-

- ;; operable. Tr. 9982 (Kankus). LEA admits that the probability of there,

g?.Q ;,y* i being both a general emergency and a failure of the siren system "may
#

~

, ~ > .2 be relatively low." LEA PF 63. Nonetheless, asserting the principle that,

[ i, h~ f M ~ > ; ?.j the adequacy of emergency plans is to be measured "in light of the cir-,~j- .. fi N cumstances of accidents which may require evacuation of the plume
,1 ' , - :} cxposure EPZ" (LEA PF at 27 n.1), LEA claims that the Applicant
'*y-| ?9,*;** should make some further arrangements, ones which will secure offsite.

'? d augmentation even when route alerting is necessary.Q,Q y?N ,,1 E 56. The Applicant and the Staff emphasize that the plani is "basb

,
,

,

cO-,^ ~ N cally self-sufficient in fire-fighting capabilities," See App. PF 40-41, and
] Staff PF 24. The Applicant goes so far as to claim that its fire detection* ~,

l and suppression capabilities, together with the configuration and safety
/ '

j systems of the plant, are enough to suppress any credible fire at the;.

-
'

l plant, or to assure that if the fire could not be suppressed the damage'
i

^ ' i~,y . j would be limited enough to permit the plant to be safely shut down.
B- Boyer et al. ff. Tr. 9772, at 12. Both the Applicant and the Staff also
4;6 ,h' claim that in the eighty-six times the Linfield Fire Company was called

3,| % $.f ^ - out last year, it was unavailable only once. Id. at 13; Staff PF 24.
| Jp - '+j E-57. These arguments are not very persuasive. The Applicant is

-i.E ,< y n,t so self sufficient in fire fighting that there has not been the need to"
,m

'''a Y | arrive at an agreement with a second fire company. Moreover, it may be
2 . A. 1 that the Linfi:Id Company was unavailable only once in eighty-six times

.R r , ~ | ' * .f y to fight an offsite fire, but that is not quite relevant, for the question

g(., g" 'W; |
"

here is not how often a fire company might be called on to fight two off--
-

f . %- site fires at once, but whether it might be called or: to fight an onsite fire
G A T O A c *:: , ~ . 4 and do ioute-alerting at the same time,

,

lA)- [.MVO E-58. Nonetheless, we find that it is unnecessary for the App!icant
.

'

', to make further arrangements for augmentation of its fire-fighting;

jj d 9 7 S

W :?
~

*j capabilities. The principle that emergency plans must be judged with7
evacuation in mind is a good one. But probabilities must be kept in -< - y

'"%' .# mind. It is prudent to assume, given the emergency planning regula-

d.m.. J O w gi o. u
tions, that offsite evacuation could be required while there is a fire atr,

p..... J h $ . y gf . M.3T ggg[l
the Limerick site. However, the further possibility that the fire compa-
nies could be called on to fight a fire at the plant and do route alerting at

$$ .h the same time is just too remote. Not only is it improbable, as LEA ad-5,U$eM,%WgB mits, that the siren system would fail in a general emergency, it is also"Qp\{ }Ni improbable that during the same emergency there would be a fire which -
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exceeded the Applicant's considerable fire-fighting capabilities, the "ba- -
'y sic self-sufficiency" of which LEA chooses not to question. The Appli-

,,

-
.

, 9 -j '
~ ~

cant's planning for augmentation of its fire fighting capabilities already-

goes beyond what prudence would suggest as a minimum. We will notL' :0 3;y[3 pp ' [, require that it go still further.

( gy s , Q -1

gg .7+ ~, y / -

. Qg n .%- 9. LEA Contention VIH-12(a): . Emergency Hospital Carefor the'

ConneminatedInjur.:4
Ani.;;L |3-7a A Nm%.' u:. #
W: .M yM a. Unanimous Board Findings

a5 2;:%.;a:= ' :. .'5
M .; E-59. LEA here contends that there is not yet reasonable assurance

cgr@!r
s

''' 7 c ", * O1 that adequate measures would be taken in a radiological emergency to
, c * jf ::q ,i care for onsite personnel who suffer both traumatic injury and contami-

|A$ ~ i,' . nation. Such persons are called "contam nated injured." Southern Cali-i' '

t fj(j fornia Edison Co. (San Onofre Nuclear Generating Station, Units 2 and
3), CLI-83-10,17 NRC 528,535 (1983).sy : 1

n -J + V . < a . E-60. Planning Standard (b)(12) in 10 C.F.R. 6 50.47 requires that:

gaf s' 4 Q? " arrangements are made for medical services for contaminated injured

"i ' / s -s i individuals." The first Evaluation Criterion under this Standard, Criteri-
'* - '< on L.1 of NUREG-0654, ch. II, would require that "each organizationY;'~'

N ? shall arrange for local and backup hospital services having the capability+

W ti J ' h .L , ' d, for evaluation of radiation exposure and uptake, including assurance
that persons providing these services are adequately prepared to handle' ? g ^~ f

"
-

.

.

contaminated individuals.".f
~

4 .. a
14.1 5 t". '' j E-61. Standard (b)(12) and the evaluation criteria which elaborate

. on (b)(12) aim principally to secure adequate planning for emergency*w c. ;- : ^

[ [ [3 treatment of traumatic injury, not of severe radiation exposure. Only int -

1-3'- X extreme cases does such exposure require immediate treatment. San
,

jQif j.i ., " Onofre, supra,17 NRC at 535-36. Standard (b)(12) and the criteria
5;, M ""l under it are concerned with radiation exposure principally because medi-

, 7N W, f cal . personnel treating traumatic injury sustained in a radiological
g q q . E. emergency may well have to reckon with contamination as an obstacles

' jv -|,} " t to adequate treatmen . of the traumatic injury.+
sp

E-62. The App % cant has made arrangements for the treatment of'

I'.h y|@ , ,J ' contaminated inju.ed with two hospitals. Under these arrangements,
1, , .-

<
,

-

M Pottstown Memonal Medical Center (PMMC) would be the main receiv-
]f . '..e VS -Mfip_ $ ing point for onsite personnel who are contaminated injured. See App.] N Ex. 42. Through an agreement with the Radiation Management Corpora-

09 I M,p W tion (RMC), which is th'e Applicant's contractor, the hospital of the Uni;
Me.

2,- , :MQ:

p. f g\ ' ' ,' ]' h
;e W . versity. f Pennsylvania (HUP) in Philadelphia would receive contami-.

nated injured when it could provide specialized personnel and equipment
1.'( . PMMC could not. See App. Ex. 43. HUP would also assist with the

'
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treatment of persons suffering severe radiation exposure with no
| traumatic iNury. Id.; Tr. 9804-05 (Linnemann); and App. Ex. 40.

' E-63. However, PMMC is less than 2 miles from the Limerick, . , ,

u
2 x.. ,y plant (Tr. 9831 (Linnemann)), and HUP is a 45-minute drive from the

'

' , . ,.. , ; plant (Tr. 9844 (Linnemann)). LEA wants us to rule that the Applicant...

' ~ - 4 '[ 4 should also make arrangements for care,of the contaminated injured(,
_ J ;@ closer than HUP .is, and thus more accessible for the treatment of

> ^ s' " 1 . ith a hospital less vulnerable to evacuation than Pottstown is, but alsow
V- <

*1 t. 3J r/. traumatic injury. LEA PF 103. The majority rules against LEA on this
.M issue. As noted in Judge Brenner's dissent,1 e would find for LEA on;

' mi.//^).-$ this part of Contention VIII-12(a).

' '
:

,

: ., ,~

W. -%iy Q E-64. LEA also wants us to rule that the implementation of the Ap-
t 4 . y P'<''f )| q j plicant's arrangements with PMMC is in its " utter infancy" and there-
'

...fLM fore that there is not yet reasonable assurance that in a radiological<

^ ,

(~- *#sq. emergency PMMC would be able to give adequate care to the contami-. " ' '' Mi nated injured. LEA PF 102. We do not so rule. We discuss the imple-,

~-< y 34 9 ;j mentation of the Applicant's arrangements with PMMC first.
- ;' E-65. As of late April 1984, the time of the evidentiary hearing on1 - .t

.j.~
~ 'f: % 'onsite emergency planning, and 3 months before the . scheduled<

>
.

- ;3Q : l.$j emergency preparedness exercises,- PMMC personnel were neither
cM trained nor equipped to perform their roles under the agreement be-1-

,

. W!j tween PMMC and the Applicant. Tr. - 9813-14, 9818 (Linnemann).
'

~ i d Thus, LEA speaks of the " infancy" of.the implementation of that ar-
fj rancement. However, on the record before us, it would appear that 3'

.-
,

.' t7' months would be ample time for training and equipping PMMC
. [[ , .{p.% personnel, given the training and equipment required and the e.xperience
7, s . .,y . !, of the trainer.

9M. : e "" '&@ E-66. ' As to training, PMMC personnel' will not be wholly unfamil-

[QC[5$.ff %
.k iar.with the plans for treating contaminated irsured, for those plans are

J ' j i , c-f an elaboration of plans already in effect at PMMC for the treatment of
M _ .. 1 traumatic injury. Trauma is the first concern of treatment of the contami-,

.Jf(t ,, $. . V [ nated injuri.1 PMMC's current disaster plan is adequate for trauma and .
*

f

i ,.h TJ! requires only an addition dealing with contamination. Tr. 9813 14
Q Y.., 7 Ju (Linnemann). The addition will cover such important, but,not especially

' M .f %$d complicated, matters as selecting a radiation emergency area, limiting
'"'

' t [ , [-d contamination to that area, and seeking consultation and dose evalua-
[0 - >w . ~1.F.- u.Q.;u".4 M ?-

. 3" tion. Tr. 9814-15 (Linnemann). Training in accord with he addition is a

JMW V@- ; 6%
.

matter of days only. Althcugh specialized treatment procedures for con-
p? Mj taminated injury victims have not been finalized, Dr. Roger Linnemann

??fs%%GN%MS)stated that RMC, PECo, and Pottstown Hospital are compiling these
f W, N 7 0. procedures which, along with training, will be completed by mid July.'

e . _' W O W /j. Tr. 9812-13 (Linnemann). The training documents to be used at Potts.
'[,
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town will be similar to those used at HUP and other hospitals across the
.%.

~'' country. Tr. 9828-29, 9932 (Linnemann). The training for Pottstown
.

Hospital employees shall include instruction in the biological effects of
, ,,

'

M' ionizing radiation, classification of acute radiation irduries, and in the ini-~ QO ., ,37_
tial and emergency room treatment of radiation irduties. Tr. 9830

~
7 - . A y

IQ" /M { gJ.]/i - (Linnemann). It is expected to consist of three sessions lasting 2 days
' cach, three drills, and a field exercise, the drills and exercises to be eval-

WM( l ? /M usted by FEMA and the NRC. Tr. 9903,9954 (Linnemann). The Potts-
a

jfj .

town Memorial Hospital will receive training on a semiannual basis. Tr.M- '

y;5 m F
479 , , ' 4:N ' 9828 (Linnemann). Finally, the trainer, RMC, is experienced, maintain-

,,

T $,.fj ing, as it does, similar programs for a number of nuclear power plants." ' ' ' '

Q See Boyer et al., II. Tr. 9972, at 9-10; see also Tr. 9915 (Linnemann).

,y/f y' )9 /4% - .
'E-67. As to equipment, again on the record it appears that, with

,( one exception, nothing -is required which is especially difficult to' ' -.. c y
' J p. ' acquire: Radiation instrumentation, bath arrangements which permit

[' ., , ,
% '.j collection of contaminated water, decontamination supplies such as

'
'

.

' - - 1
soaps known to be effective in removing radiation from the skin, andq
containers for taking samples to determine a patient's dose. Tr. 9816-18

s

- - . 1eg.
-@C [,L'd c.I (Linnemann). One piece of radiation instrumentation is both expensive

and difficult to maintain: a whole-body counter, which is used to deter.O ".( '
'

- ' -

T l' -

' n'ine the dose a patient has received internally. However, RMC main-'

'
'

'

tains a whole-body counter in a mobile unit in the Philadelphia area.JY ' */< Therefore, there is no need for PMMC to acquire such' a counter as a-'

ON .?
fu - "

' prerequisite to implementation of the Applicant's arrangements with ~
, _

PMMC. As for the other equipment !isted above, the Applicant has
- 17;. _

, , 71 ' ; ; ,u > agreed to supply whatever is necessary and not already in PMMC's

'A O' f possession. Tr. 9818-21 (Boyer).
,

"

-) [ . ~j E-68. In conclusion, we see no obstacle to the timely completion of'

~ , the training and equipping of PMMC personnel. LEA's sole argument in

V W Q 2 O ,,f this part of Contention 12(a) appears to be that the 3 months between
giy . ~ , .

'vW - . the hearings and the preparedness exercises would not be time enough
,

,RX
' for the training and equipping we've just described. However, LEA said

e. %- s

ggh - '$ W nothing to counter the indications in the record that 3 months would be
,

j ' V// ' + enough. Therefore, we find that there is reasonable assurance that
,

'

w.

Mj.E D . (Q PMM" will be trained and equipped to give adequate care to the contam-

A% ' 77 . i inatea mjured in a radiological emergency. Of course, any particular defi-

jf N . " ( ,, '
ciencies which may be disclosed by the emergency planning exercises
will have to be corrected under the auspices of FEMA and the NRC

d.9% $ s,~hJ.' A
yiSR% e 4

R m, E.l. Staff.d Q "+
. E-69. LEA's principal concern is about the locations of the hospitalsww

?< .
'gfilff F. ] with which the Applicant has made arrangements. PMMC, being less

> W, than 2 miles from the' plant, appears to be potentially vulnerable to~v .a
< c., _

m ~ --
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having to be evacuated in a general emergency, while HUP, being 45,

minutes away, might appear, in LEA's view, to be too far away to be ad-
equate backup for treatment of trat.matic injury if PMMC had to be
evacuated. * LEA is contending that HUP should not be the sole backup,

,

for PMMC, not that either PMMC or HUP should not be among the,. .. - 4

j, M>- g '- hospitals assigned responsibility for the contaminated injured. The Appli-7
| .;. ? Di.',-j ; , '; ; _ j , cant and the NRC Staff both agree that since traumatic injury is much.'

'

more likely than evacuation, prudence requires that the hospital assigned
ih _

' , tin the treatment of traumatic injury be reasonably close to the plant. See
[i 9,; J.M Tr. 9929-30 (Sears) and Tr. 9906 (Linnemann). Contamination is really
' t Jg.- i f < ~'~ . j the secondary part of the whole problem. It is the patient's life that is.

f'Q *C
c4 _y, 1 m.; - important. Tr. 9844-45 (Linnemann). LEA appears to acknowledge this

i '

a /NJ #1 counsel of prudence. See LEA PF 90. We agree.
' U.? # p-'1 E-70. Borrowing a phrase from the Staff, the Applicant argues that

h..,,'' * '
the probability of a hospital having to evacuate during a radiological

y; 'T' emergency is "vanishingly small." See Tr. 9941 (Linnemann) and Tr.
*

" -~
9930 (Sears). The Applicant's chief witness on this contention, one ofv

M+
the officers of RMC and a medical doctor as well as an Associate Profes-

--
,

'n' '

sor at the University of Pennsylvania's School of Medicine, says, " Evac-
"

,

w.Q ' ;% , unting a hospital is a pretty serious matter, or.an immediate life-
: , -T threatening situation, and I don't see a release from a nuclear power

- <
,

"V . . I ~ .' . plant that would be life-threatening." Tr. 9941 (Linnemann).
,.,-h' E-71. The Applicant further argues that even if PMMC had to evac.. ,

'
y

- uste, adequate backup would exist. If time permitted, the contaminated
4 ~8, . injured could be taken to HUP (Tr. 9906-07 (Linnemann)), and if the..

J
f s,it injury required earlier treatment than HUP could provide, the patient

b @ h.M~J J could be taken to one of the several hospitals which are nearer the plant

il ? ?.W'Ty? s?/ than HUP is. Tr. 9912-14 (Linnemann); see also Tr. 9906-11 (Linne-

@4 J::s
fM

-

, mann). Neither the Applicant nor RMC have made arrangements with
J - y.1, any of these other hospitals to receive contaminated injured from the
,pM7 ' ' y ~ S plant, but the Applicant argues that, even so, none of these hospitals
3 %' * .] - would refuse to accept a contaminated injured patient, for all of them
p9'

, j are accredited by the principal national accrediting organization, the
-

' ',c "i 1 Joint Committee on Hospital Accreditation (JCHA). The JCHA requires
:.m .E 1 that each accredited hospital have some plans for treating contaminatedNupJ

-
irdured patients. Tr. 9912-14 (Linnemann).4r ,

,..E ' 4
[' %p} - . ', f , ,?
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We do not assume availability or helicopter med. evac transport for this purpose, given the testimony9; . g G6' ', on such availability which the Board rehes on in its findings en Contention VIII-12(bL
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. b. Maiority findings by Judges Cole and Morris

.

E-72. While the Commission's decision in San Onofre is directed' ;

,C primarily to consideration of offsite emergency response plans, important*

guidance is given that is relevant here. In discussion of( 50.47(b)(12),', '3

.sj the Commission teaches that:
. .

-

*- . ,,

'. '. , 'b d The emphasis is on pmdent risk reduction measures. The regulation does not require

,' 3 ,j dedication of resources to handle every possible accident that can be imagined. The
.

'

y'- <; e *| concept of the regulation is that there should be core planning with sufficient plan--

ning flexibility to develop a reasonable ad hoc response to those very serious low,}-

4 probability accidents which could affect the general public. (Emphasis in original)
..

i-i - j
San Onofre, supra,17 NRC at 533. The Commission explicitly noted that

,

- - 7
' j NUREG-0396, " Planning Basis for the Development of State and Local

1 - Government Radiological Emergency Response Plans in Support of

i Light Water Nuclear Power Plants," and NUREG-0654 were considered
3 ' in its examination of this regulation. Also, the Commission noted the
I conclusion of the Appeal Board that "relatively few people [one to 25].

'

are expected to be both contaminated and traumatically injured in a
nuclear accident." M at 532. See Southern California Edison Co. (San
Onofre Nuclear Generating Station, Units 2.and 3), ALAB-680,16
NRC 127,137 (1982). See also Tr. 9806 (Linnemann).

E-73. Regarding the availability of other hospitals in the highly un-
likely event that Pottstown Memorial is evacuated, the County Radiolog-
ical Emergency Response Plans (RERPs) show that there are twenty,

'

hospitals in the three county risk areas listed with radiation exposure /
contamination treatment capability (Montgomery County-12, Berks
County-3, Chester County-5). While the Board has no detailed knowl-'

edge of the specific abilities and training of the emergency medical serv '
ice personnel at these potential alternative receiving hospitals, who- <

might handle " contaminated injured," it is not unreasonable to assume
| that they are adequately prepared. Also, when a contaminated injured in-

*

- -{
dividual is transported, a health physicist would accompany him and pro-
vide assistance in controlling any radiological hazard both during trans-'

|
port and at the receiving facility. Tr. 9842-43 (Boyer). In the event of a
large number of casualties, it is not unreasonable to assume that other

,

j _j hospitals and trained personnel, including particularly University of
;

? Pennsylvania and RMC specialists, will provide direct assistance. It may
also be reasonably assumed that in the event of a hospital evacuation,.

'

-|j trained personnel and some equipment would tr vel to the receiving
ys

. .
.

.;{ hospital and provide assistance.

, v.}'
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E-74. While the Board majority agrees that it would be prudent to_

W, make more formal arrangements with a third hospital, one less vulnera-.w
'

ble to evacuation than Pottstown Memorial, and more accessible (clos->-y=

er) than the University of Pennsylvania, we decline to require such an< ;,
,

3|, , f ^, . _ 3 arrangement. It is our view that the probability of Pottstown Memorial
V; , ~ w.e ;

being unasailable is remote, that there are nineteen other hospitals in? the three-county area with claimed capability for handling "contaminat-

Q ]f %-f U 'i* []-]j|| .. f ed injured" on an ad hoc basis in an emergency and the Pottstown
j - Memorial Staff, RMC and University of Pennsylvania specialists can pro-

<
, -

% ' ";. t V, -Q -vide assistance to each other and other participating entities during an
f :, y;, . e , u ,;js,s .. emergency. We also note that for the most severe emergency actione

s; ;

f ;W M.j level (a General Emergency), evacuation is not automatically recom-

%[/' g, h a [' P ;j; mended; sheltering is the first option and may be the preferred action.
jf

.

against imposing any additional requirements. Applicant has met the re-

'

NUREG-0654, Appendix 1, at 1-16. These considerations militate
'

- 7.

quirements of Planning Standard (b)(12) in 10 C.F.R. { 50.47.
- .c .

c ,; '
. :;
y J ,' T

. ,.

,.

c. PartialDissent ofJudge Brenner.
.

el s ;f , - 'O' E-75. I respectfully disagree with my colleagues that there is no
'

?c.t tJ6 ~ " N N need for the emergency plans to include arrangements for the treatment
~S-e, of contaminated injured persons at a backup hospital to Pottstown-

, ,'

QM ' . jf' ,
. Memorial which 'is closer than the Hospital of the University of*

a2 Pennsylvania (HUP), in the event Pottstown Memorial has to be evacu-- ,

L''" ated due to an accident at the Limerick facility. As noted above, Potts-,

" - ,.,.3 town Memorial is located wi;hin the plume exposure EPZ less than 2
'

, , .

.'' ,' miles from the Limerick nuclear plant.y
~' ; ..A t 3. 0 E-76. I readily grant that evacuation of Pottstown Memorial is

MSQO ;, m. improbable, perhaps even less probable than the evacuation of the area
'9

0; ' " _ . ME
iJp - around it, for, as the Applicant's witness says, evacuation of a hospital is

1 y- a serious matter. Tr. 9941 (Linnemann).'~ Nonetheless,' the possibility,'- C remote though it is, of life threatening releases from nuclear power.
,

plants is assumed by the NRC's regulations and guidance on emergency5 -

.g . , j;d planning. Thus, the regulations and guidance envision the possibility of"
,

- '',d evacuation of an area up to about 10 miles in radius. Planning for medi-,

' 'j cal care for even a small number of contaminated injured persons up to! "
, . .j -

[ _

j;j y,, q;o.jK,,'>f
' ^i about twenty five (per San Onofre, supra, ALAB 680,16 NRC at 1374

,

and CLi-8310,17 NRC at 532) should be consistent with this possibili-
~

3.: - - . ..
, s .. a r tf , . ., ,y,
; ; , ,' ;t 7cm .2d E 77. Thus,'the main issue under this contention becomes whether -.

,

.A [;.#p , '/] there are adequate arrangements for the care of the contaminated injured;

"S ,-|.ta 1 in a radiological emergency which requires the evacuation of Pottstown
-

_ ' y |,,A y i '

,

~ -

g,' , .> / s.
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[
1, Memorial. I think there are not.~ As the Applicant itself says, HUP can

.

provide backup for Pottstown Memorial only when the trauma victimr

Q, can withstand the delay caused by going to HUP. See Tr. 9906-07

-Q _(Linnemann).i? Moreover, although JCHA accreditation may guarantee

_u$ that any of the hospitals between HUP and Pottstown Memorial would

1.?'r accept contaminated injured victims, there is no reasonable assurance,

Q' due to the total absence of planning, that any of those hospitals is well

?t N prepared to treat such victims, especially if there were to be more than

Q f,' one or two victims. If JCHA accreditation were sufficient to guarantee.
' adequate care for the contaminated injured, there would be no need toi '

'
,

L iiU T.
provide Pottstown Memorial with special training and equipment.I%v E-78. Even the Applicant's chief witness, whom I found to be

j!1 . knowledgeable and forthright, agrees that it would be prudent to have at'

least skeletal arrangements with a hospital between PMMC and HUP.
' 4.i"

-

'- Tr. 9914-15 (Linnemann). Even this has not been done. Moreover, I
think that prudence suggests more than merely skeletal arrangements-

~U with a third hospital. I therefore conclude that the Applicant should
,

assure that there is an emergency backup to Pottstown Memorial in addi-J.
Jy tion to, but closer than the large resources available at HUP. I note that

.

my view is consistent with the uncontradicted testimony of the Applicant. N. . i

Gb | and Staff, and the views of all parties, that it is prudent and proper medi-

f; } cal practice that a hospital being relied upon for treatment of traumatic
~

ilSury, contaminated or not, be reasonably ~close (accessible) to the''' c'
% ; plant. See Finding E 69, above.

,

E-79. Accordingly, I would have required, as a condition for them. q
KL.9 full power operation of Limerick, that the Applicant make arrangements

with an additional hospital in the Limerick area, similar to the ones it,

$55,0
W -

I has made with Pottstown Memorial for the care of the contaminated in--

' di{'7 .| jured, e.g., similar arrangements for training, equipment, and NRC/ ,

FEMA reviewed drills and exercises. Other than the obvious, namely'S$ t
. .

,f that the third hospital should be less vulnerable to evacuation, and signi-'

|-
ficantly more accessible than HUP, I can set out no simple rule for
choosing this third hospital. It is not even required that the third hospital

,

+ Q[t ~ cant has to choose from, how accessible each is, and no doubt other fac-

-,

be outside the plume EPZ. Much depends on what hospitals the Appli-P. ,

!,'-
/r ,.

tors which, on the record before us, I am in no position at this time to

S[ Judge. As the majority notes, there are many candidate hospitals from.

", W ! which the Applicant could easily choose a satisfactory one with which to
Rj j
.h|S: .<

I
[E. , ,. ',+

17As noted above. and discussed under LEA Cor.tention VIII 12(b), heikopter availability cannot beT*
i4.i relied upon for med-evac purposes given the arrangements made *>y the Apptkant.
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.

engage in such planning. I would have further directed the parties to dis-
.

cuss such arrangements after they were proposed, and advise the Board
whether any important material issues remained in dispute. There would1

, be no reason to require such further arrangements prior to issuance of a
~

,

low power operating license, since the concern over emergencies which
* - ; may cause offsite consequences and necessitate evacuation does not.

: 2: - -
, ;;t arise for power levels up to 5%. See 10 C.F.R. 4 50.47(d).
J I E-80. In conclusion, I note that I believe it appropriate for decision--

. .

! '# li makers to put themselves in the place of one of the potentially affectedx
-

persons - in this instance a contaminated injured worker at the Limer-'

' . ' ' . .
. , ick Generating Station - when deciding whether proper and required,

U
3 emergency planning is being accomplished. In this instance, I believe.. '~U -

proper and required emergency planning is not being accomplished, but..

f', -} readily could be by a utility presumably concerned for its nuclear power,

plant employees.,

a. .1

.i
10.

-

LEA Contention VIII-12(bh Adequacy of Transporantionfor the
*

ContaminatedInjured
, ,

' '
'~s..

E-81. This is yet another contention on the adequacy of the Appli--

*h cant's arrangements with Goodwill Ambulance Unit. See our discussions- _.
4''

. ;"m
. of Contentions VIII 6(a) and VIII-10(a). Evaluation Criterion L.4 of" | NUREG-0654, ch. II says, "[elach organization shall arrange for trans."

- ~
'

porting victims of radiological accidents to medical support facilities.". .

.;c
. LEA contends that the Applicant's arrangements with Goodwill Ambu-s

- ~ ^
,

Y lance do not assure adequate transportation from the plant site for those
, 7, f who are both traumatically injured and contaminated, and that the Appli-,

'.,j . AJ cant has not arranged for any adequate backup for Goodwill. We find
- '

that the arrangements with Goodwill are adequate for possible onsites ;

, ,

+ b ,' needs, but that the possibility of competing offsite uses for the ambu-
"

>

! lances will have to be considered during the review of the offsite plans.t 4 4

|'~ O ^ j E-82. Goodwill has five ambulances. Tr. 9847 (Kankus). Each is de-
~l signed to carry two and could carry more in an emergency. Boyer et ol.,

* -
'' ,"

d;i fr. Tr. 9772, at 10-11. Thus, ifin an emergency Goodwill % only responsi-,

( .O bility was to transport contaminated injured persons from the plant site,>
,

%. Q, .a there could be little question that the arrangements with Goodwill were
* '

,

ti , E C. ' .j adequate. The person responsible for establishing the Applicant's,
,

26 2. e if Y | emergency medical program testified that, during his 15 years of experi-

$|W Ji ~ f M
f;i

'

A ence in establishing similar programs at about twenty five nuclear power
h,% | ' P * 1:/. ' fj plants, there had never been at any one time more than two contarninat-J
ff . ' ' i - 'j ed injured victims who required transportation to a local hospitrl (Tr.s

L' - M. , '. 9806 (Linnemann)), and that it was reasonable to expect the same>a

a
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I number in.the future, since not even a melted core would increase the
number of traumatic, nonradiation, injuries (Tr. 98M-07 (Linne-
mann)). Goodwill's five ambulances clearly could deal with a much.

'

larger number of contaminated inured than the one or two expected."

,-
' * '; . E-83. However, Goodwill may also have offsite responsibilities.

' > ' ,1 One of the Applicant's witnesses testified that current drafts of the off-
..

'.

1Jj site plans assign to Goodwill some responsibility for providing special
.

*

'm , ' . s .. P.;j assistance to persons in various townships - twenty-four persons in
.

.

Pottstown Township alone. Tr. 9936 (Kankus). The letter of agreement
- , # -(~ f $ with Goodwill shows that Goodwill has agreed to furnish transportation.

jUf

.
9 for contaminated inured site personnel only "within the limits of (itsi

.

d'

' . . . T :) resources." Plan Appendix A. The Applicant claims that it "would"
.

#. expect its call [to Goodwill) to take priority over another request, which
would be assigned to one of the backup ambulances at the county level""'

+

(Tr. 9848-49 (Boyer)), but we have nothing more than the Applicant's
expectation to support a finding that Goodwill would give priority to_

-

onsite needs. Thus, if the current offsite pla. provision concerning
Goodwill becomes final, it is possible that in an emergency Goodwill's

- offsite responsibilities would keep it from its onsite responsibilities.
E E 84. Moreover, it appears that in such a situation the Applicant

,

'
. 3

''9
would be able to find only limited substitutes for Goodwill's services.
Goodwill is the only ambulance' company with which the Applicant has'

cQ an agreement for the transportation of the contaminated injured. At the'

4

.
'i time of the hearing in April 1984, the Applicant was negotiating an

agreement with a second company and expected to complete the agree-# . <,

;i ment within a week (Tr. 9872-73 (Kankus)); but, apparently, even now,G; -

.the agreement is not complete. The Applicant claims that there would
i, , ."'w'

'

be adequate backup ambulances at the county level, since if all of Good.
.

,o
will's ambulances were occupied, "the Goodwill dispatcher would notify"\ "'

the county immediately and arrange for another ambulance to be dis-A'

?.-
'-

4- '. patched for Limerick." Tr. 9937 (Boyer). It is not clear that this account
,

*

.<|j is consistent with the Applicant's claim, noted in the preceding para-'
,

graph, that Goodwill would give priority to requests from Limerick. At
,. ,n-

' ~
' - 'W any rate, we have too little evidence about the' county dispatching

. ...' M system to conclude that in an emergency, backup ambulances would be
,

%/ "'Y available if Goodwill were not..

E-85. The Applicant also claims that private vehicles on site would*
-

s f-
E.

4

- ~ | ,@cg be available for transporting the contaminated injured, but the Applicant~'

; "; )kF also notes that such vehicles could transport only those whose IWuriesI.

did not require them to be transported in an ambulance. Boyer et al., (f.
.

c I. 9t ,

J< ., .c j Tr. 9772, at 11.(4 >
.
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E-86. Finally, a helicopter could also be used to transport the
idured. The Applicant has an agreement with Keystone Helicopter
which includes medical evacuation among the services Keystone is to be,

ready to provide. See App. Ex. 41,1 1.' However, for the same reason-

-

that HUP would be of limited use for treating the contaminated inured,..s
,

E "|t
Keystone would be oflimited use for transporting them. As was notedj 3"' '

in our discussion of LEA Contention VIII-12(a), HUP is a 45-minute,

' f. ,- ! 4 drive from Limerick. Keystone has agreed to provide a helicopter on 2
.-, J ; j hours notice, if one is available, or I hour, if Radiation Management

v' .

f c, <j Corporation, who entered into the agreement with Keystone on the Ap-
'

, ~

plicant's behalf, pays to have a helicopter on 24-hour standby. App. Ex.
'

- -

cc' 13 41,1145. The treatment of some traumatic iNuries probably should
i, , .

.,

"? - '. ' . " + not be put off for 45 minutes to 2 hours.M iS'*
E 87 Thus, for transportation of the contaminated idured, the Ap-

plicant has to rely mainly on Goodwill. Yet Goodwill may have compet-- 3
;/~ ing duties off site. However, a determination by us about whether Good-.

?
will could perform all the duties which the plans may finally assign it''

,-
-

.j would be premature. To make such a determination, we would have to
.

J, judge on the basis of speculation about the final state of the offsite
*' ''

,

plans. We think it preferable for us to judge on the basis of what we
+

.

'
. .

2i, . '5 '' j. know: Considered apart from the final version of the offsite plans, the
-.r

. Z. -

.! Applicant's agreement with Goodwill is adequate for onsite needs.7,?. i Whether Goodwill can perform both its onsite duties and whatever off-, ' ' - ,1 site ones it may be assigned will be best determined at the time for con-
'

,~ 7M ,;,. M sideration of the offsite plans, whether it be in a hearing as an issue in
'

..
#

controversy or by authorities reviewing the offsite plans, for it will then
( Q '-1

^ ~'

"c
s- -

be ascertainable on the basis of the final versions of both onsite and off-_

33& u .' 4 site plans.+ nq,

Mr y . , 3 ,:.9.yvgp. ;c '.
. 11. LEA Consentien Vill-EMeh Calculating andMontsering

y [ J | :;f?f OfsiseDeses

,ylj - ' ( 'd E-88. The first part of this contention alleges a deficiency in the Ap.< ,a : -j plicant's way of calculating potential offsite doses. The second part al-
,

;k.i , , . T 7 ^y leges a deficiency in the Applicant's way of monitoring actual offsite;,

, ".g .yJ] doses. We rule against LEA on both parts.-,.

;;;L f. E-89. The first part of the contention relies on a contention wee
JfQJ.p ,*.]. , nave already ruled against. LEA alleges that both the Applicant's com-

DNS.( p['f
W ,: , Puterized dose projection system - the Radiological and Meteorological

StW3 ' Mif,y System (RMMS) - and its manual backup system are deficient because
ev>y.J..* L some of the meteorological data they rely on come from a monitoringp

~- id ' ' ' ' '

station, the Applicant's Met Tower 1, whose proximity to the cooling.

'!
-

., . ,
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towers can cause distortions in its data. LEA Contention Vill-3 was
. based on the Staffs continuing concern with the impact on emergenc'y

planning of Met-Tower l's location. In our discussion of Vill-3, we
. ,

ruled that since the state of the record put us in the position of merelyF~, , ".

V ' reviewing the Staffs work, rather than adjudicating competing claims on
,

,

'} which the Staffs work had bearing, the Staff, not the Board, was the

['' " .ss
'

:"

c r.a ?- proper body to determine whether data from Met-Tower 1 could be
i;" , .f ~ . .

relied on in an emergency. Thus, we are not in a position to find that'

z ( .. . . - o' ; the RMMS and its manual backup are deficient because they rely on'

"i'' data from Met-Tower 1.'' t '' ,' . ,
' ' E-90. The second part of the contention misunderstands the pur--

;
pose of the monitoring system it alleges is deficient. The system consists

,

.--

" :t 'f, Y - |, of forty-eight thermoluminescent dosimeter (TLD) ststions, forty of
.

, . 'C' .' which are arranged in two rings. The other eight are variously located,'

; but three of them are located where atmospheric dispersion analysis indi-'
<

! cates that annual concentrations of radioactive releases to the air are
J likely to be the greatest. Tr. 10,202,-10,204 (Daebeler). None of the
I forty-eight TLD stations is more than 5.5 miles from the plant site. Tr.'

1 10,202 (Daebeler). The Applicant claims that the layout of the system~ .:
a. ' % . .

.
conforms to the guidelines in Regulatory Guide 4.8. Tr.10,203.

'

.
,

N (Daebeler).
'4 [, E-91. LEA argues that the system may underestimate radiation

dose in an emergency, because the TLD stations are located so that': '% *
~ there is no assurance that any one of them would record the maximum

.-

,-: .,- o
i -b concentration of radioactivity released in an emergency: The three sta-,

tions which are located to record maximums are meant to record annual'

- y ,s '

w - maximums only, and in fact do not necessarily record actual annual
' '

-
M,' maximums at all, but only the doses at their locations, which may, or

:
may not, be maximums, depending on the accuracy of the dispersion

~

"' - ' ' "V-

analysis. Moreover, the maximum dose may occur beyond 5.5 miles,'

C J .;

i for, although it is, on the average, true that the greater ihe distance' '

from the plant, the less the concentration, unusual atmospheric condi-
. ,,
' 'i a-

}$ f.x tions can cause greater concentrations at greater distances. See Tr.;(.,
10,201 (Murphy).

., y H,|.y u,
d

E-92. All that LEA says'here is true, but LEA misconstrues the
, 8'

~ i :7] purpose of the TLD array. Its primary purpose is to provide routine "
V 4 7''

?- .-
, , ,

gt monitoring which will determine annual doses to the environment. Tr.N ,j q? ' 10,208 (Daebeler). Thus, it aims for annual maximums instead of a one-S7,
e..p/.M,q " time maximum, and can afford to overlook the occasional high concen-
- "" .V '? C. tration at a great distance, since such a concentration would have little'

, Mi effect on average dispersion patterns.''' ^'
.
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. E-93. Of course, in an emergency, the actual max' mum is more im-
portant than the average one, but it is also less easy .o predict. Thus, it* *

is not possible to post a few monitoring stations to sie in wait for it. The
4 - ''

maximum can be caught only by a perhaps imprudently dense and exten-
sive array of stations, or by a few mobile units. The Applicant will rely!

' '. ?- 3 on field survey teams. Tr.10,211 (Dubiel)...

: & 7 g,

, ' .;.: *

' 1 12. LEA Contention Vill-14(e): ContinuingAccident,

^~: ;' Assessment Capabilities.

-:
, f E-94. In Contention VIII-3, LEA alleged that three of the Appli-~;. x

'

- l.: 7 cant's onsite monitoring systems were inadequate for use in initiating,

^
_

! emergency measures. Here, in Contention VIII 14(e), LEA alleges that,- , . ,, j for the reasons set out in the earlier contention, the same systems are
. ~i also inadequate for use in continuing assessment throughout the course

- ! of an accident. In our discussion of the earlier contention, we found no
deficiencies in one of the systems and ruled that, given the record, the
Staff was the appropriate body to determine whether there were deficien-

'

cies in the other two systems. Thus, we cannot make a finding that any
-

of the three systems is inadequate for use in continuing accident assess-- '
.

f''. , , ment.
'g-T, ,

e a
,,

J,;
'', 13. LEA Contention VIII-14(h): Methodologiesfor Projecting Dose-

WhenInstrumentationIsinoperable- a. ,

" ~ ' ! E-95. Evaluation Criterion I.6 of NUREG 0654', ch. II, calls for the
V. I Applicant to establish methods of projecting doses when the instrumen-'

'. .'j . , , tation used for assessment is offscale or inoperable. The methods are de-
,.' L . ' ' . . / scribed in Boyer et al., IT. Tr. 9772, at 23. LEA contends that insofar as,

iC" N'~ '

the methods rely on meteorological data from Met Tower 1, whose prox..

," '
"

imity to the cooling towers can cause distortion in its data (see our dis-
cussion of Contention VIII-3), the methods are deficient. For the reason

b _ i below, we rule against LEA.'

ja _ E 96. Contention VIII 14(c) makes the same argument about the
gN . , RMMS system and its backup. We ruled against LEA on Contention
oec 0 4 VIII-14(c) because we had decided earlier that given the state of the

2 j record, the Staff was the appropriate body to determine whether the loca-
'

'

,,

1-: -
- tion of Met Tower I could have an adverse impact on emergency,

1-g.1-. &>
'

response. The same reasoning applies here.ma. - -1, ,, 4 q,

Irf I
'

, ,

f
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14. 1.EA Consention VIII-15(b): Monitoring ofSite Erecnees
~ ,

E 97. . Evaluation Criterion J.3 in NUREG-0654, ch. II, says,
,

"[elach licensee shall provide for radiological monitoring of people evac-'- '

y-
' ' - usted from the site." Though as admitted, this contention raised a

,

-

,- y., - number of issues, foremost among them then, and among the two* '
~

'

issues LEA now puts before us for decision, is whether the time which9 ,y' 4, . M might be required to monitor the evacuees for contamination would
,.

' '" - %." 1p.p y', 7;-W i pose a threat to their health. We conclude that it would not.
, 4 f f ~,/q E-98. We first describe how the monitoring would take place.

.

Under the Applicant's onsite emergency plan, plant personnel not essen-+''

[in ' 1 , j; j tial to operation of the plant would evacuate to offsite assembly areas,
s

, ' C. ' >,;< ~,j where any needed decontamination would take place. Implementing-

,J procedure document EP-305, Rev. 0 (App. Ex. 33) and Rev.1, names4i- ,

. '

.! two possible assembly areas. Id. at 3. The direction of the wind would-

>
. determine which was used. Id.

~ E-99. However, to speed up the process of identifying personnel
_

who needed to be decontaminated, and yet not slow down the evacua-f _ ,'
' tion, the Plan calls for evacuees to exit the site through portal monitors.

,

" '

These will sound alarms whenever contaminated persons walk through; '..cc .-

, if
.

them. Tr.10,238 (Dubiel). Any person who set off an alarm would be*

instructed to report to health physics personnel when he arrived at the'M'fQ
' %

.

? offsite assembiv area. EP-110, Rev. 2, at 5.** '

, [< -

E-100. LEA's concern in this contention is about the proceduresy,, ty . .

which would be followed if the portal monitors were not to work. The
'

|I'

rs ..

Q. Applicant says that all evacuees would be monitored at the offsite assem-
,

' u Ti bly area unlew they had all passed through functioning portal monitors.
,.

' Tr.10,227,10,255 (Dubiel). LEA makes two claims about this alternateJ .. S - >

%gR ', procedure. The first is that the Applicant's implementing procedures,
,

77 2 ' which do not say that all site evacuees would be monitored at the assem-*

[.g Q."'~.p - bly area, ought to, even though it may be " normal practice in health
.

physics procedures" to monitor all the evacuees. Tr.10,228 (Dubiel)..,%,.. .,

6 : . The issue raised in this claim has been made moot by yet another revi-, - |cy. a,
. y|

:

sion of the implementing procedures which apparently has escaped the4. % ,2 .
Q notice of the parties. See our discussion of LEA Contention Vill-6(c).

,.

g %;~"7'.

_' EP-254, Rev. 2, in bold letters says that personnel monitoring at the as-; j'i; '"-j'
L 1.. .J.' sembly area must be completed before any vehicle monitoring is
| - Qs.' $ ,-.i ; performed. Id. at 4.' Sections 9.1.3.8 and 9.2.1.1 speak respectively of

monitoring "esch individual," and "all personnel." Id., f M.g :]]-
.

E-101. The second claim LEA makes about the procedures the AP-, n-f.7, .;; 5;. ,. +' ,
- plicant would follow if the portal monitors were not to work is that those,yy' jf.t ;

j procedures would take too long. Monitoring at the assembly areas would^*

have to be'done with hand held survey instruments which require up toj% .# s
1e, -, ,

*~ - ,
,
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2 minutes to monitor one person. Tr. 10,267-68 (Dubiel). LEA claims
that the Applicant's procedures provide only one or two technicians to
perform this monitoring at the offsite assembly areas. LEA PF 122* !
(citing Tr.10,231 (Dubiel)). Thus, if, as would happen in a worst case,.

t q 3000 plant personnel and construction workers evacuated to the offsiteq -
< ,

. . j assembly area, one technician taking 2 minutes to monitor each of 3000
- <

'

.- m- : personnel would take 100 hours to monitor them all. Moreover, each
2, ;'"i.. .; ' evacuee would have to stay at the assembly area until he had been." '

. ,
,

2 monitored, even if the Commonwealth had ordered the evacuation of
'i '~

. - j the plume exposure pathway emergency planning zone. Tr.10,236
'| (Kankus).s . 1.

,

& ,
- .4 E-102. LEA's figure of-100 hours is highly improbable. Perhaps it-

1 should be recalled at this point that the conditional assumption that
'* '

3,

' '' d enough portal monitors would fail, so as to prevent monitoring of all per-
'

a t

~ i' sonnel as they leave the site, makes improbable that there would be a
-

_ need for monitoring at the assembly areas. But there are reasons why
, 100 hours is especially improbable. First, it is not at all likely that 3000

'

_ . .

" ' , , ~

people would show up t.t an offsite assembly area. For one thing, theree
~

'*
would be 3000 on site only at a peak: The day shift of the operating

2 ;y,,~ t. personnel would number about 400 to 500, and the greatest number of
*-

2. " - ' :. ' construction personnel working on Unit 2 is expected to be about 2500.
*

,

". 1- Tr.10,230 (Boyer).- Whatever number of construction workers there
^_'

'

-N[' response, before site evacuation, and therefore before they can be con-

' *J may be on site, they are to be evacuated at the Alert level of emergency,m

- ,
~

taminated. Tr.10,238 (Dubiel). Thus, they would not be sent to an off-e.
/A

'W~ -
site assembly area for monitoring and decontamination. Of the 400 to3.,3

-

500 operating personnel, LEA, relying on testimony by the Applicant,d - M .. ~ qPt estimates that 100 or 200 might evacuate, the rest remaining on site as

,

. . j;[ N I ; , ,' emergency workers. LEA PF 143. According to these probabilities and" '"

~'f estimates, one can reasonably predict that only 100 to 200 plant person-o

,;5 M,y# ' , , .; nel would reassemble off site for monitoring. Thus, LEA's figure of 100
-

'

| ,: hours is reduced by a factor between 15 and 30.

7 -k E j E 103. That figure can be reduced even further. Section 9.1.2.1 of
M 4.y.7,;Q@ q EP-254, Rev. 2 requires that at least two technicians be sent to the off-

p( ' ?!g -g r;J 9 site assembly areas to do the monitoring. Two technicians would take
+' ,j 200 minutes to monitor 200 evacuees. Three would take a little over an.. , , .

i f g;; " j , J hour to monitor 100. Cf. Tr.10,262'(Dubiel). The Applicant plans to
% O/M r~' T get some idea of how many technicians would be needed by randomly

.

L.k g e, 3 monitoring evacuees as they exit the site. Tr.10,257 (Dubiel). The Ap-
Nf|N Mp]y% }~.:n. plicant could, though it would not expect to have to, assemble as manyW .'a 6 f ; , '

as thirty technicians at an offsite assembly area. Tr.10,261 (Dubiel).' ~> ;p , 3,,r . * * .. .m r

> i[ * *
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.

.

Finally, we note that choosing the assembly area according to the direc-
tion of the wind considerably reduces any health risk posed by holding
evacuees at the area until they are monitored.

.

'

' 15. LEA Contentions VHI-15(d) and 16(g): Decontamination of
,

.

Site Evacuees
. , ..

E 104. As admitted, Vill-15(d) and Vill 16(g) were distinct conten-'| -
,

,! tions which raised a number of issues. LEA now raises a single issue but'

retains both numbers. LEA alleges that the Applicant should provide for'
^ the contingency that ofTsite decontamination of site evacuees would re-

' A quire showering or bathing facilities. We do not agree.-

] E-105. As we explained in our discussion of Contention Vill 15(b),
site evacuees would be monitored for contamination either at a site exit':-

point or at an offsite assembly area. As the Plan now stands, decontami-
nation at the assembly areas would rely on simple methods: removing

,

j contaminat;.1 clothing, washing exposed areas of the skin with a damp
,

washcloth, and cutting off contaminated parts of the hair. The Applicant
claims that showering or bathing, which are available for personnel whoe
remain on site, would be required for site evacuees only if the simple'

methods failed, and that the simple methods would not be likely to fail,'

' -- .

since if the site evacuees encountered any contamination, it would very
likely only be contamination of the clothing by the short lived daughter"'

products of some of the gases that would apper.r in a plume. Tr.10,243
,

(Dubiel).
E-106. LEA says that the Applicant should plan for the contingencys ,

;- - , ,.2

/ .
that the simple methods would not be enough by arranging for transport-

,
*

1

- - ing site evacuees who need showers and baths to facilities which have" '

,

> . them.

.

y; E-107. LEA does not dispute the Applicant's judgment that site-

'7 ' evacuees are not likely to have to be decontaminated by showering and'

bathing. As we have said before in our discussions of the emergency
.,

.

planning contentions (see, e.g., LEA Contention VIII-ll), probabilities'

should be kept in mind, and the lesser of them should receive less atten-
..

,

,

..
tion in planning than the greater, especially when, as here, the more'

''
remote possibility is of the sort which, if it comes about, can be dealt-*

'. , ,]|. Q with through ad hoc arrangements.
,

-

,

. . ~ . ' q,, c

[4 ; , ' k' " -f, .
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l

'
J6. LEA Contention VIII-15(eh Applicant's Ability to Account

for Personnela

.

- E-108. Again we must struggle with the implementing procedures. 1
'

. .''
-

Evaluation Criterion J.5 of NUREG-0654, ch. II, says, "each licensee
,

, _

':j shall provide for a capability to account for all individuals on site at the i
-

'
.,

' g time of an emergency and ascertain the names of missing individuals
N '- , 9' within thirty minutes of the start of an emergency." LEA argues three,

*
; -J ~ 7 reasons for concluding that the Applicartt's implementing procedures do

'''

' ~

| not conform to this Criterion. None of the three reasons are more than.

' '

?' minimally argued, and we find them unpersuasive.
~

.

J.i E-109. LEA's first reason is that since EP-Il0, Rev. 3, the imple-
'l menting procedure document which covers personnel accountability,'

c'l does not apply to Bechtel and subcontractor personnel, in particular
Unit 2 construction workers (see Id., f 1.0), and since the Applicant ap-.,

parently is not familiar with Bechtel's accountability procedures, the Ap-
. plicant cannot show that it can account, in the language of Criterion J.5,

.

J for "all individuals on site" within 30 minutes of the start of an
? emergency. (Emphasis supplied.)

E-Il0. The Applicant does not bear the burden of proving the ade-
quacy of Bechtel's procedures, for LEA has proffered no basis for think-.

, . q ing that those procedures might be inadequate in some respects. Such a
'

basis is especially needed here, for, on its face, the division of responsi-.>-

,~f bility between thc Applicant and Bechtel makes sense, since one would*
;,

3 expect that Bechtel would know more about the deployment of the con-< <

'

! struction force than would the Applicant, and therefore would be in a2

! Ij tetter position to devise accountability procedures for that force.-

M E-Ill. We note also that the Staff, whose opinion on th interpreta-,_

', 1) tion of NUREG-0654 is to be accorded some weight, apparently does
"

s

not read the "all" in Criterion J.5 to be as inclusive as LEA thinks it is,
' '

for the Staff raises no objection to the division of responsibility between
'

j the Applicant and Bechtel. See Staff PF 81-82. The Evaluation Criteria
,.

i- .e; can be explicit when they want to include construction personnel in
'

] their provisions. See Criterion J.l.88. ,.

.

..y- '
3/ E Il2. The second reason LEA puts forward for concluding that the"

'

, ]- Applicant does not conform to the 30 minute limit called for in J.5 is
a.

' ' .). ' , II The Applicant's argument against this rirst reason of LEA's cannot be squared with the text of the im-,

A - '.c - d piementing procedurest The Applicant ar.aes that construction personnel would be evacuated before ac--.

. ' / ', p1. iC^ '

countability procedures would be put into effect. Applicant's Reply Findings at 18. However. the reie-
- e a .'r" vant implementing procedure document. according to its own terms. "should" be implemented whenev-*qg, S -Pe -r , er an Alert or higher response level is declared. and can be implemented even at the Unusual Event,

'.",,u' level. EP.Il0. Rev. 2, i 7.0. The same document explicitly calls for informing the security Team
-

.e

+ * "-- .j!
Leader of any unaccounted.for Bechtel personnel. Id. i 9.l.$.I.F. Besades. Bechtel does have accounta.*

'

- belity procedures.'

,
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.
.

b .5
4

.

'

,

s

a

.

y , that, according to LEA, the Applicant measures the 30 minutes from
too late a moment. EP-110, Rev. 2 measures 30 minutes from the time

- of the evacuation or assembly announcement (Id., f 9.1.5.1.E), not from#

1. , . - the " start of an emergency," as J.S calls for. But LEA argues that an as-

$:- sembly announcement could come as much as an hour after the start of
. . ,

an emergency, because verification of the emergency classification must, ye , , . .

? W ;- 'N-[ precede an assembly announcement (see, e.g., EP-103, Rev. 3, at 2,4),
.g- V c'*~ -a ' and verification could take up to an hour. Thus, an accounting for the 10-

;y . g/ %,l d cations of all personnel, if not completed until 30 minutes after an as-n: 9
sembly announcement, could come as much as an hour and a half after' i 'Mr _ w-

.'N-J ,f ?' the start of an emergency.

tj E-Il3. This claim that the Applicant measures the 30 minutes from' 'j ~ ;,
'

too late a moment has the same form as the claim in LEA Contention
., % ' %",':'y'a

; '.
VIII-6(c) that the Applicant measures the time to notification of offsite -*~

:. 3
authorities from too late a moment, and it has one of that earlier conten-. ~~'c I, - .

' tion's weaknesses too: The argument that verification could take up to
.

an hour is without basis. See our discussion of LEA Contention VIII-~'
; j-

' ' 6(c). We note also that the Staff speaks of the start of an emergency and4 <

"
.

^ ^ 9 the moment assembly is announced as if there were no significant dif-
.

,

.' ,S.s : ference between the two times. See Staff PF 81-82. We see no basis foriggA
, .i ; i assuming a significant difference, if any.4

- '

3 .9 E-Il4. LEA's third and last reason for concluding that the Applicant . !

^~ ^ cannot conform to the 30-minute limit in J.5 is that, according to LEA,
,' during a site evacuation, there is no assurance that everything which

>

'~"^ -
y

_
, ,

must be accomplished before all personnel are accounted for can be ac-'

a :.
complished in 30 minutes. First, the Emergency Director would have to; ,.

|-+ s 4' ' perform not merely verification, but seven tasks before he announced;

n.T;f , y 'y ?T assembly and evacuation. See EP-305, Rev.1, at 2-4. Second, evacuees

w might have to be randomly monitored if the portal monitors were inop-@P , j" 4;- etable as they left the site, and, as we noted in our discussion of Conten-'

~ I. i ' ,
: ,

.

. tion Vill-13(b), the instrument which would be used in such random(~- (Tf monitoring requires up to 2 minutes for monitoring one person. Third,
/'s

-

,

# '1'. .

the Personnel Security Group, using a master list of badge numbers,
3 might have to check off by hand the numbers of all the badges evacuees

4 "[j'j. are to deposit in buckets at the exit points. See EP Il0,-Rev.' 2,f --,

. .w* f 9.1.4.2.D. Fourth, in order to compile a list of unaccounted for plant'
-

6.()4 ' personnel, the Personnel Accountability Group would have to compile a
.

,

i -

.d?G similar list of personnel remaining on site and then compare that list*
' % *

..ct-7/ g';7 1 with the evacuee list prepared by the' Security Group. Id., { 9.1.5.1.C.
.

.

" 1.py ':d%$;,] and D. Fifth and last, before it could compile a list of all those not ac-

_ _ ' ' 7%. counted for - both operating personnel and construction workers -*
_ .c.

1 J. . y .y the Accountability Group would have to find out from Bechtel which of~

' . s -+.
o . .a...
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,

, -

A

-

Bechtel's personnel were net accounted for. Id., s 9.1.5.1.F. If the evacu--

ation were to take place during the day shift and at a period in the con-
~

struction of Unit 2 when the construction force was at its predicted
peak, as many as 2700 persons might be evacuating from the site. See',,

~
'

our discussion of Contention VIII-15(b).
E-115. We think that any appearance of great length LEA's list may

,QM have is created largely by the explicitness inherent in implemen:ing
,

1, procedures, and not by the length of time the tasks in the list would
,'

'

require. The seven tasks which the Emergency Director must perform
~ ~ . before he announces assembly and evacuation r.re simple tasks such as

'

notifications by telephone. See EP-305, Rev.1, at 2-4. The random-

2- monitoring of evacuees is random precisely so that monitoring will not,

f.cf . ' interfere with evacuation. Tr. 10,257-58 (Dubiel). Checking off a
ic; number on a list does not take long, and the checking would probably
[, begin when the first evacuees passed through an exit point. Finally,

. 4
'

though it might require precision drill work to move 2700 people
,

. through a single door in 30 minutes, a glance through EP-305, Rev.1
shows that there would be more than one exit in a site evacuation.,

E-Il6. In its approach to site evacuation, LEA has done little more,

M than say that the Applicant would have a lot to do in 30 minutes. But to
2: make a strong case, LEA would have had to show that, in light of thes ,

xJ goals of rapid evacuation, rapid deployment of onsite emergency work-
1 ers, and exact accounting of personnel, a significant part of what the Ap-#

'g plicant was planning to do was unnecessary, or ill-timed, or best re-.

,- placed. LEA having made no such case, we think it should be left to the
,4 A emergency preparedness exercises to determine whether the Applicant
60 can evacuate the site and account for all personnel in 30 minutes. See

! .Y[ ) Sears, ff. Tr. 9772, at 22.y;
| + *

:$ 17. LEA Contention VIH-16(c): Information on Radiation Risksfor.

_
Emergency Workersc

"A

1 E-Il7. Originally concerned with all emergency workers who might

f[..
j '. be on site at some point in an emergency, whether they be employees of

the Applicant or not, this contention is now concerned solely with work-
ers who are employees of offsite crganizations which would provide sup-

'

. port on site. LEA alleges four deficiencies in the information on radia-
f. y tion risks which is given to such workers. We find. no such deficiencies.
Te , E-Il8. The first deficiency LEA alleges is that workers from offsite
fUT organizations which would provide support on site are not given infor-. .

@U mation about the acute effects of high doses of radiation. It is true that
+f they are not. Tr.10,024 (Dubiel). The reason is simply that their tasks
Gi
e ?, t
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,

!
4

.

j on site will not expose them to high levels of radiation. Tr.10,048
.

' (Dubiel). Table 6-1 of the Plan sets out dose limits no emergency
worker would be allowed to exceed without specific authorization from

.

.,
_

the Emergency Director. Such authorization would be given only to
,

those who had the appropriate training. Tr.10,056 (Dubiel). But that*

.- ,. ,

' -
. particular training is available only to employees of the Applicant. Id.' '

.

5 _ . 1 ,7 Therefore, no employee of sn offsite support organization would be'

.J
.

1 ; ,q' given permission to exceed those limits. Id. We note that such workers' , ,-

are told a great deal about the risks posed by the radiation levels they.... .

s,7 .D would encounter, including the increased probability of injury, illness,'

..

V s- .
tj or death due to radiation, the latent effects, including genetic, of low' '

[.h^r.'.;t? d,;c ;; levels of radiation, and even the risks posed by doses which are below
y 'I ~ N regulatory levels. See Tr. 10,019-29 (Dubiel). Such information should

'*

be enough to enable these workers to make sober, informed decisions.>

..

E-Il9. The second deficiency LEA alleges is that although the Appli-*

s

id ' ; .
; cant's witness on this subject testified that the minimum training pro-

NJ ' .l gram for these workers required that the informatior in Regulatory
_

' ~ '
.

- 'j Guide 8.13 be presented them, the witness was so vague as to make it
impossible to determine just what information will be provided. To sup-

|' 'y'

,

port the allegation, LEA claims that the witness "could not testify'

i
~

'~
,a~

whether particular information actually in Reg. Guide 8.13 [was) specifi-
' .

..:

.
I ;,. cally presented." LEA PF 151 (citing Tr. 10,036 38 (Dubiel)).

i- E-120. LEA misconstrues the witness' response. The "particular in-
- - formation" LEA refers to was the information in Regulatory Guide 8.13

,

on the risks radiation poses to pregnant women. The Applicant's witness
. ~ 4 a .' %f,1.j

'

;.

could not say how detailed the coverage of that information might be*

.';"
%'y;; without knowing the compositidn of the group to which it was being

-.7>

'i n , , p , ., presented. Only if the group contained women, would the presentation
,

5p ,- % of the information on the risks for pregnant women be detailed. Tr.-

:t, gh t iy 9 10,037 (Dubiel). We do not find this response vague, but rather,
,

,

pedagogically sensible, since it shows that trainers will be emphasizing.E,- f -
' '

,

E.h
'

'i for each group what it most needs to know. The same pedagogy appears;
c - r] to be behind the emphasis in the training of these workers on the effects

<,

# - oflow level radiation..

'% ' E-121. The third defi:iency LEA alleges, and alleges as the most'

,,

" disturbing" (LEA PF 152), is that the U.S. EPA Protective Action
,

b['
, 'i ; Guides (PAGs) are not explained to these workers. LEA PF 152 (cittag

' pa
g% w w

j% . g . ; 10,041 (Dubiel)). Thus, LEA alleges, "the workers will not know when"

.

' permissible' doses are exceeded." Id.$g". M % ' S<

E 122. LEA's allegation is factually incorrect. What the testimony
m p.g : %~ g;','a* W . d LEA cites says is that the workers in question will not be informed,s, , .

%.: . . -. 1, about the PAGs specylcally. Tr.10,041 (Dubiel). They will, however, be,

.
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informed about them indirectly, for they will be informed about the
dose limits under which they would operate, and these limits, set out in

i Table 61 of App. Ex. 32 (Plan), are consistent with the PAGs. Evalua-.
.

l j tion Criterion K.1 of NUREG-0654 requires the Applicant to establish
.j such guidelines. Thus, the workers would have a standard by which to

. :i judge whether they had exceeded regulatory doses.
:i E 123. The last deficiency LEA alleges is that for such workers,'j there are no methods of determining whether the worker has compre-y>" d hended the training. LEA PF 153 (citing Tr.10,052 (Dubiel)).

- E-124. The cited testimony is in fact not so broad. The witness said
that there was no formal examination required of fire department

'

personnel. Id. The testimony de:s not preclude more infernmi ways
sensiole people teaching and studying about risks to their health may

~q have for assuring that what is being taught is being learned. We note
that the Evaluation Criteria in j 0 of NUREG-0654, ch. II, set out with-

! specificity means the Applicant is to use to assure that onsite personnel

| are properly trained (see Criterion 0.2) but the same criteria say nothing
similar about the training for the workers which are the object of this

: ;- contention. LEA has not tried to argue that those workers should be
trained to the depth onsite ones are. Nor do we see any basis for such a
viewpoint.

s.
't~ 't - J

?.t If. LEA Contention VIII-18: Training rif Offsite Support Personnel
1 .

E-125. Here LEA alleges that the deficiencies which Contention
Vill-16(c) alleges exist in the program for informiag offsite personnel
about radiation risks show that the Applicant has not met the require-
ment in Planning Standard (b)(15) in 10 C.F.R. i 50.47 that adequate
training be given those who may be callet on to assist in an emergency.
We 3.d not agree that there were de iciencies in the program, and there-8

' )f* fore rule against LEA on this last contention.,

4 i s

!, *

gi F. NEPA Severe Accident Risk Contentions: LEA Contentions
'.! a DES-1, 2, 3 and 4
1<' ~ I 1. Summar'y :,

,

F-1. LEA's four contentions considered in this section allege that
; the risks of severe accidents have not been considered properly under
' the National Environmental Policy Act (NEPA). The first contention.

discussed, DES-4, argues that the NRC Staffs Final Environmental>

' Statement (FES) (which superseded the draft statement (DES) to which
,

.A
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.

,

:

the contentions were originally directed) fails to adequately disclose or
consider certain nonfatal latent health effects, the interdiction (denial of
consumption or access) of cropland, milk and the population in such| 2

land areas, and the cost of medical treatment. Part B of this contention
,

"'

, . ,

3, ,' f,. alleges that the FES format obscures the estimated total impact of'

. . ~ > ^ S. g J severe accidents at Limerick. In general, the Boed finds that it would>

X r .
have been helpful to lay members of the public if the FES had contained

, . ,

.

', '. ' E , more complete disclosure and explicit consideration of the matters set
1 forth in LEA's Contention DES-4A. However, we also find that the con-,

- -

4
- i

' clusions of the FES as to total risk are unchanged by the explicit consid-''

.'* -

i ' '_ ' ~';! eration now provided by the evidence and decision in this case. The-

' er - a' -t . Board also finds that the FES did emphasize the dominant contributors
Q,H, ., c , , ' N'a]]j
.'

* to total sisk and did disclose the means by which a professioaal could es-
timate the other forms of risk (although in some cases this would have# ' ' ' - - ''

, ,.

i' required resort to extensive references). Therefore, no further relief is~ -
'

required on the merits of the contentions. We find part B of the conten-"'f N * e'

tion to be vague as litigated, and in any event we find the format of the~ < ,
, se

- FES adequate and proper given the state of the art of severe accident~

risk assessments.

[ | F-2. LEA Contentions DES-3, I and 2 are discussed in that order*

,

.y '< after DES 4. They involve allegations that certain assumptions made' '
o-

'

? about evacuation actions in the estimates of severe accident risks are not: ,

valid, i.e., that people will obey instructions to evacuate (DES-3), that'

,
people in certain areas beyond a 10-mile radius zone can be relocated4 *

. (DES-1), and that there will be only about a 2 hour delay from the time

:[- f -
of the accident before peoph begin to evacuate (DES-2). As to each of

,. ~ . ~
,

these, the Board finds that the actual assumptions made in the severeT>E ^ '

:; Q7,- accident analyses are not unreasonable. The Board also finds that, in any, . . .
25 event, notwithstanding the large uncertainties in the way actual

. .G:. "...

f/(.N : emergency actions would occur, sensitivity estimates of the effect of ren-
+ y., g['^'? ' W l' sonable changes in the evacuation assumptions show the lack of signifi-'

%. , / M cant effect of such changes on the risk estimates.
,

F-3. In a separate section siter the decision on LEA's severe acci-. J '. nn*-'

dent risk contentions, the Board explains why it rejects both LEA's and.R f ' ',3 the City of Philadelphia's conclusions of law as applied to the severeW~ Y .. -.
;.;i< %, .. , , ', O . accident risk contentions.

-
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; 2. LEA-DES-4
*

- .

- ,;

.t.. '
.c. F-4. This contention, as admitted, states:

'

. . ..

;i. ;e: ,

y. ,,

.

,-

' | <.". . j? . ,. ct W 5.4 A. The DES Supplement fails to adequately disclose or consider:
s . ;7. .

w '. . i; y ? o.3
. .. u

rf.. t. n.
' A.W,M 1. Total latent health effects due to both initial and chronic radiation-en w

t''r| g;j exposure, other than those resulting in fatalities, including genetic effects,

j ? ~<]J T " . 'f} c.4 ,f ' H'
nonfatal cancers, spontaneous abortions, and sterility (see, e.s.. BEIR I.III);

+ .**.X, . :9
.'

e -t

h. ,~ ,, E . . . C '. 2. The totalland area in which crops will be interdicted;
i .1 .< ,,4 ' .s *1. ,

-

', . O.. L.!, 3. The totalland area in which milk will be interdicted;, .

,.

< -i:
'

.] 4. The quantiilcation of the cost of medical treatment of health effects.'..
, < t,

+

.

o. - , g,Q 5. The population within the land areas to be interdicted..

,

, q
.

. . . V /j] B. By treating some environmental costs in a CCDF format and treating other' '

~

_' - fj quantifiable costs in a nonquantitative, subjective manner, the DES format ob-
'

- ,

, j scures the total impact of severe accidents at Limerick.
. <-

y[ ,'*. F-5. Both parts of this contention are directed to alleged deficien-
.'

E|. . , , , j cies in the Supplement to the Draft Environmental Statement (DES)'

A.a - i;i - prepared (as required by NEPA) by the StalT. This document, NUREG-- *s.';

Q ,, J f c |/ ;
.,

"'

0974, Supplement No.1, was issued in December 1983. The Final Envi-<

I

i c y ' N . S[/.O- ronmental Statement,' NUREG-0974, was issued by the Staff in Aprilw
1984. Staff Ex. 29. Both the Staff and Applicant presented testimony on

Pk a,
a 3 this contention, LEA did not.

,.-Y _;. j - F-6. LEA would have us find that the Staff's Final Environmental
Cff ' W j J; Statement (FES) does not comply with the National Environmental
W.Kk,( ^4Mj Policy Act of 1%9 (NEPA), with respect to the risk of severe accidents

E ,cg; '> 2.q/CgfQ;)'
.

.' at the Limerick facility, largely due to alleged numerous material non-:.
~ r, c ;- disclosures of environmental impacts, including health effects. LEA Pro-
-[ Mg posed Findings (PF) at 1 Uuly 26,1984). Moreover, LEA believes that'

:r
' - - - r.g g ' any disclosure defects in the FES cannot be curea by discussion of such

'

f, Ngy defects in this decision. In its view, publication of the decision is no sub--

N. ,;. NG stitute for the full circulation and comment requirements of NEPA and,.

H' - ' J$ % 40 C.F.R. Parts 1502 and 1503. Id. With respect to the alleged deficien-
3; M E'$ 5 |,';I. cies, we discuss them in the context of the individual contentions. With

M:!J ^ lmb - respect to the disclosure and public comment matter, we note the follow-

@Q M
f Q ing. Even though an FES may be inadequate in certain respects, ultimate

| & & &g g%.MMr M NEPA judgments with respect to any facility are to be made on the basis

Qk of the entire record before the adjudicatory tribunal. Philadelphia Electric
h%'4 J.dn, Co. (Limerick Generating Station, Units I and 2), ALAB-262,1 NRC
yh$ %$QF 163,197 n.54 (1975) (emphasis added). See also Public Service Electric
y;953 +pid and Gas Co. (Hope Creek Generating Station, Units 1 and 2),

\:Q f' @f; ' >&Qn }%
, :
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ALAB-518,9 NRC 14,39 (1979). Since findings of the licensing tribu-
nal are deemed to amend the FES, amendment and recirculation of the2

- g
'

: FES is not ipsofacto necessary where findings of a licensing board differ'

. j from those of the FES, particularly where the hearing will provide the.
. ,ee.

y public ventilation that recirculation of an amended FES would otherwise
'

-

- '
. ,

,ay provide. Limerick. ALAB-262, supra. I NRC at 197 n.54. Thus, modifi-- '

.;.-
,

cation of the FES by Staff testimony or the licensing board's decision-
.

w , ' ' . i[ _ F j. does not normally require recirculation of the FES, Niagara Mohawk'

d ( , .s - j Power Corp. (Nine Mile Point Nuclear Station, Unit 2), ALAB-264, I
..~ - >; NRC 347,371-72 (1975), unless the modifications are truly substantial.

~

'

%: -,j..;; Allied-GeneralNuclear Services (Barnwell Nuclear Fuel Plant Separations'

,. x . O, ~ :.i Facility), ALAB-296, 2 NRC 671, 680 (197,5). As we find below, the'
~

' @1 l basic conclusions of the FES are unchanged by our findings. The modifi-_
, ,.

' ~

-| cations to the FES made by the record and decision in this case create'

n

i no reason to recirculate the FES for further comments.,

# #' j F-7. Two Courts of Appeals have approved the Commission's rule
, ,

_
I that the FES is deemed modified by subsequent NRC (AEC) administra--

* - I tive adjudications. Citizensfor Safe Power v. NRC, 524 F.2d 1291,1294
n.5 (D.C. Cir.1975); Ecology Action v. AEC. 492 F.2d 998,1001-02 (2d' "

-
, . ,

~
- Cir.1974). See also Public Service Co. of New Hampshire (Seabrook Sta-

,

, ,' tion, Units I and 2), CL1-78-1,7 NRC 1,29 n.43 (1978). ,

w F-8. More recently, the NRC has adopted an amendment to 10'

C.F.R. Part 51, Licensing and Regulatory Policy and Procedures for En-',n .,,s
,

, ,

: *

vironmental Protection, which provides that"
'

. ,

.

* ] hen a hearing is held on the proposed action under the regulations in Subpart Gi, -

,# w

,, ,

of Part 2 of this Chapter or when the action can only be taken by the Commissioners
,

t . -

y f'. - ' acting as a collegial body, the initial decision of the presiding officer of the final deci-, fp ;, .;
* 1, ;, sion of the Atomic Safety and Licensing Appeal Board or the final decision of thea - ' - ,

, ^' [ # -? P Commissioners acting as a collegial body will constitute the record of decision.
,

( d., ' 4 1,7, - *7
7[ . 1; ~ L 10 C.F.R. l St.102(c).

i- F-9. A second general complaint of LEA is that the FES discusses
. (

_ , , e' y ~ ' l , ,' h]the environmental impact of severe accidents in terms of the risk of one-'

c *

.O _ 'f reactor operating for 1 year rather than two reactors operating for the5

lifetimes of the reactors. LEA could not conclude that the lay reader*
'

'

- ; ,
,1?Q Q .;,'..,^,3' would discern without instructions in the FES, that the total risk over

4 c.:f $j %.; .. the operating life of the entire facility could be obtained by multiplica-

+ MM @ gy tion. LEA PF at 2-3. We need not speculate on what the lay reader
tW might discern from the FES. The record is clear that the risk of both '

~ [W,,9,D.@d M[;[;?' >; y. units is essentially double the risk from one unit. Tr. 11,194-96

- 3:4 2 . . FM].$ ' (Achrrya). Contrary to LEA's conclusion, one StafT witness did not

2 d' reject this approach until corrected, but was somewhat ambiguous in. @ n
''

s;
__

" - 9 4 553,~.

. ~'-v.}}
, ,;.

,
. ,. , 9

| 3. - ; ye. - , ,_ ,

' '

.. <.. ,
-

. ,
~

j y '= f y
,

. [. :|. "a ;:-
-

'i' .*
.

q. -' -a + . _ a ..
+ -

. . - w.. Y . e,J.~
' ~m . ' ,

. , v , .m .-L, m
'

. * ,-h~
,

' *
* * - . /,.

mm- -
L$i,.

+

'f.
" 2 *

~,
~* -

,
,

. - ''q
- * * - - . ~_ , , _ , _ _ . _ , _ _ . . _ . , __ _ ___



, _ _ _ _ . ._. . _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ - _ _ - _ _ _ __

.

'

,

*

maintaining 11" position that the risks from the two reactors would not
be identical - t agreed that the accident frequencies at Limerick 1

- '' : ~

would be app S . ately equal to the frequencies at Unit 2, but explained3
.

1'
_ f that the accide 4 initiators would be different at the two units. Tr.'. '

U. . . 's,, _ ^ 3; 11,194-95 (Hulman). In any event, the importance of the units used for *
c

M'iM ; e| 7.90 expressing risk is in the consistency with which comparisons are made.
'

T Rd Tr.11,456 (Levine). Thus, to compare the risks'of the Limerick Station;g. .

N. M h!E # 7 M U over its lifetime, one should compare the risks of the reactor (s) when
.W ; ,m,i operating with the risi.s to which the public is otherwise exposed during

"

., ,f. ; . .. L ' | Vfd such reactor operation.'

Xu. 4" :; M W . , !piM
e v . m. p)c3. 3. [.u.. ~ , ". . f. . LatentHealth Egects (DES-4A-1)_ ,s

- nj p.10. The Staff asserts that the FES does disclose and consider total

a.

i , p.s'/..
" ' ', ' '

* f.X : , . . i ' y latent health effects in that it has assumed a dose-effect relationship for, ..
'

- ''. ys. 7 g projection of radiation-induced genetic effects; i.e., it has assumed 2.6 xw. -

, .

?A .0 . ^ ?._ lj 10-* genetic effects cases per person rem. Hulman and Acharya, fr. Tr.
. . ;&* " g?,.1 ' .'ycj 11,148, at 5. This value is equal to the sum of the geometric means ofW. Ci all forms of genetic effects and the risk of effects with complex etiology,

VQ . ', , ; "W' and is consistent with values given in the BEIR I (1972),i' WASH-
.?T 3 D;c O 1400,28 and BEIR III (1980)28 reports.14. at 5-6.

'

%7 F-II. Using the Staff estimate for the risk of total population expo.f. y :

N * i .d .sure from Limerick accidents and the risk estimator for genetic effects,
MT-. # f.@j one can obtain the estimated risk of genetic effects as .
~' ,: : : v4

. . ,.: ,

i3 , 1 J N:j 1000 person-rem / reactor-year x 2.6 x 10-* =
* !7.9 n. j, g, . 0.26 case of genetic effects / reactor-year

. , , .

w 7Q, S C .

. y; .,;f "R A complementary cumulative distribution function (CCDF) curve for-
U d .. i W 6 9 genetic effects can be obtained from the CCDF22 for total person-um

kj (Figure 5.4c of the FES) by multiplying the consequence magnindesMD ,2 *

%.h j (on the x-axis) by 2.6 x 10-8. Id. at 6.
"n *

3.nhg:a -; Q
4 ;g. . -

.. p- -2e s ,t'

M.e eh 4:;A .. , j d's 3' National Academy of sciencer./ National Research Council. "The EKects on Populations of Exposure.r

::55 .-i e: N, '.i +.8 to Low Levels of Ionizing Radiation," Committee on the Biological ENects of lonizing Radiations
Iff./ I.U-h. M ' (BEIR D. November 1972.
gthG. 1< 3 f 20 NUREO.75 014, " Reactor safety study - An Assessment of Accident Risks in U.s. Commercialfj:.%y i S| t p*,,vfa .jc'. Nuclear Power Plants." october 1975.

7 Q 4. %gD*6.Ta*vp 28 National Academy of sciencea/ National Research Council. "The ENects on Populations of Exposure r:m 1 if ,7;y : 1

2. NJ ;M to Low Levels of Ionizing Radiation." Committee on the Biological ENects ofIonizing Radiations1

g$,MNi M,JM ?!:f [{-.g22 In probabdistic risk assessments for nuclear plants. CCDF curves usually duplay in a log-los plot the
(BEIR IID July 1980.

'.M.' $ r'

, g* o| , j # Q ct
s

g+ j probability per reactor. year of exceeding a certain consequence versus the magnitude of that conse-
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F-12. The Staff did admit that the risks of certain consequences of
;,

'' accidents at Limerick were not explicitly listed or displayed in the FES...

.3 } These included genetic effects, spontaneous abortions, and sterility. Tr.,7 . . .

, .
11,200 01 (Acharya, Hulman). The Staff asserts, however, as follows:~^'i4

T N : '.x . _ ..: . 51 .The fact that genetic effects are not shown (explicitly) does not mean
1,;.f,7J~A.J. e d that the Staff did not allude to or make a statement that genetic effects

y, f 44 / /y Jy! could be a consequence from the reactor accidents, since it is stated that

~ Off 2 i . 4:j the genetic effect can be scaled from the population exposure and the
: 4.y W.(Q.j population exposure and the conversion factor are given. Tr.11,200
QN2; j ^,j Tj (Acharya). The (risk of) spontaneous abortions is not in the FES, but it

y'$.'f,~j .,]9;. :,d ..M 9 is stated in the FES that such effects can be scaled from the population

' cf W. * 6 exposure. Most of the health consequences that were considered impor-

s.Tk SMR "
.

tant are included. Tr.11,201 (Acharya). Some of the ones . . . not

| S ~.1 ' i l mentioned, such as spontaneous abortion or sterility, . . . (the Staff)?j? ' . . , . ' would have estimates for but t!iey were not considered as important as

1.(1
'' those discussed in the FES. The Staff noted that sterility would be|.- . .

[ temporary and that spontaneous abortions would occur among a large

2.D [ff[: ' number of normally occurring spontaneous abortions. Staff referenced
_.

fkW 7''r

fr Q. - documents, principally WASH-1400, were stated to indeed contain the
various other types of health consequences. Tr. 11,203-04 (Acharya).,A i;p?;f ;.,

-f The Staff believes there are so many different categories of consequencesi,T -

.y , y and so many different probabilities, it tried to strike a balance in the
$|', -

-
,

FES, providing as much information as it thought important to the.- W . '%

,g "; '7' assessment. It did not provide it all. Tr.11,205 (Hulman).

~~ N. 'M, F-13. The Staff also agreed that thd dose-effect relationship for'

;j f*GO > genetic effects (2.6 x 10-*) could be 4 to 5 times greater and still be con-'

' sistent with the range of values given in the BEIR I, WASH-1400, and
M.|. [,%p :

.~ ^ 'f ,
.

-

'* BEIR III reports. Tr. 11,212-13 (Acharya). Constructing a CCDF curve'

for genetic effects from the CCDF curve for total population exposure. .e.:. ' l j.P. '-

-

j..- M ' would not indicate that the curve might be 4 to 5 times too low, but the
statement of the range of uncertainty would say so. Tr.11,216'. " '

>t-
_'' (Acharya).[2 9 3

'

M/ F-14. With respect to the risk from genetic effects,0.26 case per
,

M @W '̂ % / . ,' . reactor-year, it is in fact (numerically) greater than any other health
i ' .!; %Q' u.. %. . effe:t analyzed (listed in Table 5.llh) in the FES. Tr. 11,211-12
f % :. * g ,,- (Acharya). With respect to nonfatal cancers, the Staff agreed that this

? e,{ w ,. risk also is (numerically) greater than any other health effect analyzed in

$tSc1 N # di' the FES and is the highest risk. Tr.11,248 (Hulman). The Staff agrees

$dM$N2p[|C that if a reader knew nothin'', more than what is explicit in the FES he
d.M,9MF ; . wouldn't know that there is a risk of benign thyroid nodules, but that,

.

MY1 X! S '' indirectly, the references to the FES provide that level of information.
'

j The Staff believes the informed reader of the FES should also consult
? '.M r." 5 sn v.n ,- [4. ..
. . y
, < ~ ,e .

M , ,1 'U
'.,
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the references. Tr.11,250 (Hulman). The StafT recognizes that the state
of the art for the precise quantification of the uncertainty (in its risk<

-.

., , ,
calculations) is not well developed. Tr. I1,286 (Acharya). The uncertain-

c ,a ty assessment is based on three components, probability, source term,, ,

.. .. ~ 17 and consequences. Tr.11,290 (Hulman). Thus, its risk estimate could' '

? ? ;i . ? 3 be too low by a factor of 40 or too high by a factor of 400. Tr.11,286.

s V '. '. ~l (Acharya).*

, y h 1,. d -] F-15. Spontaneous abortions in women exposed to radiation is a
, X 1; possible risk of severe accidents at Limerick, but this risk was not includ-, ' , , 1-

4 Q~ ' . ', g.
_ .; ed in the risk estimator for genetic effects. Tr.11,252 (Acharya,7',w -

-

Hulman). The Staff explained that the majority (whether 90% or just.,

:):f. , tP - ::| more than 50%) of spontaneous abortions would lead to loss of fetus
' 4?? - ' '' during the first trimester. Genetic effects in live births are included in
'l ' "

the Staff risk estimator for genetic effects in succeeding senerations.u
1 Spontaneous abortion is estimated as 58% of the total genetic effects. Tr.,

,.

> ' 11,253 (Acharya). The Staffs estimate per reactor-year of spontaneous
- '. abortions is 0.15, which is higher than any health effcet risk estimated in-:

f .I ' (Table 5.llh o0 the FES, but less than the estimated risk (0.26 per. _r: y

.
.

reactor-year) of genetic effects based on live births. Tr.11,258/,, *
,

y - 'l (Acharya).

.

F-16. With respect to tempor.m sterility for males, the Staff esti-*A1 f ' -

-r 4 'n . - # ,' mate is 0.16 per reactor-year (0.03 '- females), which also is higher
,'f o i ,j i than any health effect risk estimated in (Table 5.11h oD the FES. Tr.
(, i 11,261 (Branagan). The estimated risk from genetic effects is higher

'' " "

- .' - m' than this, however. Tr.11,761 (Acharya). No cases of permanent sterili-

4 ', ;j 1 f . ,. >] ty would be expected, becante doses necessary to induce permanent ste-
f.j

, ,' $:n sterility is less serious than other early radiation illnesses. Hulman at. i
T- . rility would be accompanied by lethal doses to other organs. Temporary

M-

y $(:
,

' [. 1 1 Acharya, ff. Tr.11,148, at 10.s

g, 7 g,w :i F-17. The risk with respect to benign thyroid modules is 15 times2

:~ it higher than that of thyroid cancer fatalities. (Tr.11,261 (Acharya).)''

:. , $- . 5 Thus, this risk (0.15 per reactor-year) also is higher than any other
' ' ,, M, . .i . / ' ;( ? listed in (Table 5.llh 00 the FES. Tr. I1,262 (Hulman).

,

s. W ' E - o F-18. Hypothyroidism - a decrease in activity of the thyroid - is a
p:.d possible consequence of irradiation. Medical treatment, administratione

, ,

g;,1[M ;f i 1,6;gjN ! M f* of thyroid hormones or removal of the thyroid, would not impair the ac-
tivity of a person in a measured way. Tr.11,262 (Branagan, Acharya).

h$'30'' F-19. In addition to the health effects considered in the FES and in%a gc>in97 Q:;;M/j: ?- addition to benign thyroid nodules and hypothyroidism, other forms of
M. S'M JMy.M.f health consequences not already accounted for in the FES or in this con-
]/g s '- % g ; p. ' tention could be the early fatality dose to the exposure of the embryo

'f. . , j ' ' ; and in utero exposures. The early fatality of such exposure could be,a r, .#

s .; . , -3 ,''-

i yy - ,
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.
within 5 to 10% of the early fatalities already rported. Also, there could~

be an early health effect due to excessive exposure of the thyroid organ,"' ~ '
"

*
' 2~

'a
y called thyroid ablation, in which case the thyroid could be destroyed.

. . f j , .m .. The number of such is very small compared to early fatality. Tr.11,263
, ,

(Acharya).
c.P p R ,6,';q.2c ; g . t..q . s ;; F-20. With respect to impairment of or defects in the development

.

PM& Q.W l li of children due to in utero exposure of embryos and fetuses - e.g., ,

Ny[iN ggj microcephaly, mental retardation, growth retardation, blindness, cleft
iem j', y :h ; palate, spina bifida - the Staff did not explicitly calculate their risks..

J% 4' ~ta The Staff believes, however, that the bases for its estimates of early inju-

j ries are more conservative than the WASH-1400 basis and therefore pro-*

.' .
,,.

41 vide a bounding calculation, including all other small impairment risks.4 -

[wc,9 2d Tr.11,264-72 (Acharya, Hulman, Branagan). The Staff did not think'-N J^,

~H that all of the health impacts that could be associated with reactor acci-7. : .
j dents were not important, but it did not feel that it was necessary to'

e.

I describe, in great detail, every single one of them in the FES. It thought-

t

d - that what it did was an adequate representation of and the more impor-' '

. ,

.
i tant types (of impacts). Tr.11,274 (Hulman). The Staff could have< ' s.

-
''

9 , , ' ..g D listed the health effects not considered explicitly in the FES, and stated
. ', J - W- that they were subsumed by the other effects that were analyzed in

''7 ri some detail. However, that wouhi not have changed any of the numbers''

w.p 7m; in the CCDFs or the table expressions of risk that are present in the
'

' T~^' FES. Tr.11,282 (Hulman). In its final judgment on whether the risks~

were low, the Staff did consider the health effects explicitly neglected" > s. Q -
,

and also did consider the fact that the risks from the neglected effects
, , 1i+ ; " , 'i were a small percentage of the kinds of risk that were descrikt. Tr.

n
*

5 W- % . .i 11,281 (Hulman). .

IF-21. For perspective, the Staff compared the calculated risk ofW h6 -
" r /35 f} J,

'

genetic effects resulting from severe accidents at Limerick to the natural
Y. "dj 33 incidence of genetic effects. The accident risk to the first generation of

$ ? - .ZM descendants of people irradiated was 0.05 genetic effects per rea:: tor-year*

. ). Q of operation. For a population of 8.1 million people, and a natural inci.
,

Q M >{ f@
|~

M' dence fraction of approximately 11%, approximately 880,000 genetic ef-
|

>? fects would occur in the first generation of descendants Tr.11,278i-

I 9 E ./| % . ,fi t (Branagan).
,F . 'Q . , , AZ , 'F-22. As stated earlier, the specific section of this contention that

! .4(1 It j $~ ' - we are discussing, DES-4A-1, is limited to the adequacy of the Staft's

Se FES with respect to disclosure and discussion of total nonfatal latent
,N:%

gfQQ
health effects resulting from severe accidents at Limerick. The Appli-

@N.?N.g0%dW@inyQ cant, however, also submitted testimony on this metter which we find
y; ,! " W. helpful in reaching our conclusion. Although the public impacts present-
g. < wm g d ed in the FES are somewhat higher than those presented in the Appli-
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ca:1t's Severe Accident Risk Assessment (SARA) report, the differences
are within the range of uncertainties of such analyses. Daebeler er al., ff.

, . ,

i', .1 x
,

Tr.11,114, at 1. See also Tr. 11,458-59 (Hulman, Levine). Thus, the
, ~ . ~ 1 .. . Applicant agrees that potential accident risks from Limerick are expected

,,

'e U to be a small fraction of the risks the general public incurs from other<

j M. i' . y sources. Daebeler et al., fr. Tr.11,114, at 1.
!

' "; F-23. The Applicant notes that, except for cancer fatalities, latent
[ '|' .

., .

"[ ~ f. " N ?~ ?,, abortions and temporary or permanent sterility)-are generally not includ-
health effects (including nonfatal concerns, genetic effects, spontaneous'

.
..

r^

w: . ;
-

ed in the numerical results of risk assessments, but that they can be es-

j'" *j,i . .j timated from available information. Tr. 11,329-31 (Levine). The Appli-
,,

X- -j cant's estimates of the public risk oflatent health effects may be summa-. , . . ,

U
.

,3. S / ,3 rized as follows:
.

-
=~

^
(. ; ' ] Latent cancer fatalities excluding thyroid cancers - 0.033 per

* -

gg,. y reactor-year.V
~; Thyroid cancer fatalities - 0.0064 per reactor-year.

ow y Total cancer fatalities - 0.04 per reactor-year.-

.
. - 1 i (Applicant estimates, for comparison, the expected number of

~

-
, j cancer fatalities per year from all causer in the population around

'

j Limerick out to 50 miles to be approximately 20,000 per year.)-
3

. , ,

'l Nonfatal latent cancers (including thyroid cancers) - 0.091 perl,* '

-

. A;f.! .% d reactor year.

f . . > - ] Genetic defects in the population surrounding Limerick - 0.13
_

_" ;I per year (compared to 6000 per year from other causes, in the7 .

c population out to 50 miles). Using the most recent genetic risk es--

E, ~ ' timator (i.e., dose conversion factor) of 45 per 150 million man-m
# .

~ #

|, , ,. o M . y ;; rem, the equilibrium da' mage (i.e., steady-state rate of occur-
, c 7 .. 94 ";d rence) was calculated to be 0.067 per reactor-year.

,

E 3:M ', : Spontaneous abortions are estimated to be on the order of 33

f.ggf n(y%@y.
y

% .eN 9.? . to 76% of total genetic effects for live births (i.e., less than 0.10
per year).

hd Sterility consequence effects are viewed as subordinate to more -[5 "! ,

-, y serious radiation effects, such as acute fatality or early radiationm. fi ? ' '

G 'b '.m#- Daebeler et al., ff. Tr.11,114, at 29-34.

; illnesses. In general, doses either produce temporary sterility, or

.$ . Y :[j ' iflarge enough, mortality.

MW. ;t ; 41, d
_ .

'$ ..

: F-24.- The Applicant, based on its calculations of estimated risks,

$$Nk@:M26..j d made some approximate comparisons of risks predicted for Limerick

$9f Mhohlw severe accidents and risks to the various population areas around Limer-

% d .45 5 G O . 5 ick from all other causes. The individual risks at 1 mile from the reactors

N hNk,ig,6.b4 ~ ' h
of early fatality from Limerick accidents is 10-8 of those that already I

y.: h|.i exist from other causes. At 10 miles it is 104. For cancer fatality risks
we -1 m-

}5%f|p e:OV q ,qpyn( , - N ssag-q:m. . . .-- . .1,m
'

,- *. ,,

,?
.,

te .-
, '

u 4

,

w ,
_

-..p. ,.
- --.

,

W 'jf. * * |( . , ~~ E9 m_ , y,;:p , , ,, .y ,,,,
"Y ??^ ?N} *.

,' % * g. *g

' .>
'

; p. ; ~ ' ' , h'?

tj - f[.

' ; - - .

.p"- ) /'' g. T | ; "]'
, ;; ,_y.. . + ,

''D'
- & - , ,

]
.

, - <

;...

' 7 = ! y , ,'. g- , ' ,, .' ' * + *
|'[f.~ .

n . ,, ' pa f ~.|, .m~ ~'' h|[ D . . ..'' ,

j %

- c .
. .3 % %, '' -.n

*k m . . .o|' ' s ' ~ v|. U. _ ,
'!

,

'.,%

- -. n .f r m ., m , -

f ,|,.. b *2,Y '

- - -gg , e % , 7 . . -



. _ _ _

,

i

i
/

'

i
1

within 50 miles of the reaMor, the ratio of those predicted from Limerick
,

(accidents) to those whicL cxist within 50 miles to the general popula-
tion from all (other) causes is 10-6. In the Applicant's view, the
(Limerick accident) risks are, in fact, vanishingly small compared to- '

i other risks, and are trivial. Further, Applicant believes that to take the i

-

j worst possible (value for a) parameter or condition in each of the various
choices and combining (these to) get a very, very (w 3rst) possible caseo

'

j as a measure of the disclosure of risk to the populadou would be an irra-
_

tional procedure. Applicant's witness believed thtt the chance of alli
these parameters, be they weather, be they reactoi accident scenarios,

'

' 4; whatever . . . all happening, in the very worst way, at the same time
7; . . . is an irrational combination. The probabilities of such things happen-'

-

f. ! 'ing are even smaller than the vanishingly small probabilities already
d discussed. Inclusion of factors that might affect these values by (up to) a
l factor of 2 or 3 is not going to change (the conclusions). Tr. 11,442-45

(Levine)..

F-25. With respect to such comparison, the Staff noted that it esti-
mates approximately 700 person-rems per year of operation of"the Lim-
crick reactor." It estimates the natural background radiation that the
population receives within 50 miles of the (Limerick) site as 800,000

| person-rem per year. The Staff concludes that the ratio 700 to 800,000
,

! (i.e., approximately 10-3) is small. The Staff agrees with the general con-
clusion of the Applicant. Tr. 11,450-52 (Acharya),'

F-26. We turn now to the merits of this specific contention, i.e.,
whether the FES has failed to disclose ter consider adequately the total'

latent health effects of severe accidents at Limerick.
F-27. The record is clear that not all latent health effects of severe

accidents at Limerick were explicitly disclosed in the FES. Among thosei

not' explicitly disclosed were those identified in the contention, i.e.,
genetic effects, nonfatal cancers, spontaneous abortions, and sterility,-

due to both initial and chronic radiation exposure, other than those re-
sulting in fatalities. The reasons the Staff did not include explicit disclo-

. sure of these and other latent health effects also are evident. First, the
Staff believed that such disclosure was implicit by citing authoritative
references which treat these matters in detail, e.g., BEIR I, BEIR III,
UNSCEAR, NUREG-75/014 (formerly WASH-1400). Second, the Staff
considered that for the purposes of the FES it was not necessary to dis-

.
close explicitly those latent health effects that it believed to be relatively .
unimportant in its best-estimate calculations of the risks of potential
reactor accidents at Limerick. This approach, i.e., characterizing reactor

, ,

accident health risks by reference to early fatalities, latent cancer fatali-
- ties and man rem, although not complete, appears not to be inconsistent

l
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with both industry practice and Commission policy. Tr. I1,329-30 (Le-
vine). We do believe an explicit discussion of all the health effects in.. .

, . , the DES and FES would better permit the public (as opposed to an in-
.

.

~ formed professional) to understand all factors considered in the risk
9

' . Mr e assessment. We find, however, that the nonfatal latent health effects
3 have been adequately disclosed and considered in this proceeding. This* *Q.7

,

. f, , " ~~"]- explicit consideration has not changed the basic conclusions of the FES.
,

F'N s ,

' ud Station.
; regarding the radiological risk associated with operation of the Limerick-

P ' j ,' f^
[*Q*. W , m

;[||?-] 'h - L1 b. Crop, Milk and Population Interdiction (DES-4A-2, 3 and 8)
a m c.e dm

_yc"d;):w ;s: %3 . , .' 4 F-28. The FES does include disclosure and consideration of land}f,y y'fi.3 } interdiction, but land areas for which crops alone, or milk alone would

%f 1 ' " - j be interdicted (i.e., consumption or access denied), and the population
' - l'% ~ j in such land areas, are not explicit. Staff Ex. 29 (FES), at p. 5-93, Fig.'

f'd.f S , ~_' jN1 5.4h, Table 5.11g. The Staff described its interdiction m3 del as consisting
'

.

y ~ 9:} of four successively increasing areas, based on successively decreasing,y<Y ]~ levels of radionuclide concentration. The first area (most highlyC,i '

y / ~ ]T ' contaminated)' would require interdiction for more than 30 years. The
"

~D,7j

'M - second area (which would include the first) would require decontamina-
,M[ tion. The third area (which would include the first two) would require
e/ W . crop impoundment. The fourth area (which would include the first
QN. . three) would require milk impoundment. Hulman and Acharya, fr. Tr.
[ s 11,148, at 12-13 and attached figure. Estimates of the risks of interdic-'

e

'o cc i G.,y tion of the various areas were calculated for the FES analysis using the
3 %: f 1. g CRAC (Calculation of Reactor Accident Consequences) computer pro-1

k[_;] Q 1Me gram. The CRAC Code was developed for the Reactor Safety Study,
u .3 ' 69 s. WASH-1400 (NUREG-75/014), and generates CCDFs taking into ac-Ig:M. .,; Ac'' y - count changing weather conditions and chronic pathways for radionu.

, ,

1 T (d
.

A clides. The results, in terms of square meters per reactor-year interdicted!m ; 7.rP e-

V:| d G (for the four different levels of contamination), are presented in Table 1
y~ y w . m. " # of the Staff's direct testimony. Id. at Table 1. The corresponding proba-
L/ v.O ' "E bility distributions (CCDFs) are defined by values listed in Tables 2 and

7 ,2 Y [ * . 3 of that testimony.[.8[M$, [N'.M .
F-29. ~ The Applicant notes that both the CRAC and CRAC 2

Id y,.|, hi;5Q ~j computer programs are capable of estimating the different areas affectedjf4 -
f.Qg by contamination, and are routinely used to estimate associated costs.

$?,%gT$j#h$3fMMd Daebeler et al., fr. Tr.11,114, at 35. The predicted frequency with which
W areas of various sizes would be contaminated above the levels set for -

Q.,].jy cQ'?g p]g crop interdiction was calculated by the Applicant using CRAC 2 and is -

d4 .h<f.- w shown in Applicant's Table 5. Id. at 61. Applicant states that the total
x.c w m;+
, .$ L | Tl y ? ,,, *i -Q} ,
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"i - la' nd area within which crops are interdicted is generally not explicitly
~

presented because the principal contributor to economic risk is the cost
.

of decontaminating land, and crop interdiction is expected to last (only)-

,

' '; 1 year. Id. at 38.+ >
..

F-30. The predicted frequency with which areas of various sizes/*a ' .

E' , , < , [] will be contaminated above the levels set for milk interdiction was cal-
'

. ypfp - culated by the Applicant using CRAC 2; the results are tabulated in Ap-'

;.2 4@ '. plicant's Table 6. Id. at 38, 63. The time for milk interdiction, i.e., loss

N?' in dairy output, is only 2 months. Staff Ex. 29 (FES), at p. 5-106. Appli->R Y
'!+ A ' cant finds that interdiction of milk products is not a dominant contribu-

c,. ; - tor to economic risks. Daebeler et al., ff. Tr.11,114, at 39,59.

* Qld F-31. The Applicant also calculated the frequency with which vari-,.,

16 4W''f ous numbers of people would need to be relocated for long periods of ;
' time. Relocation costs also are found to be a relatively small contributor'

-

~ 4[ to total economic risk. Id. at 39, 59, 63. .

F-32. Again, the Board fb.us that the FES did not explicitly disclosei' +- ,
,

-
and consider the total land area in which crops would be interdicted, the

G total land area in which milk would be interdicted, or the populations
.

within the land areas to be interdicted. Here again, both Staff and Appli-4:,g

't Y;. . i cant appear to have done the societal risk analyses (in this case the esti-
| [, .9 ' | mation economic impacts) according to general industry and Commis-
4.?;4 i sion practice, emphasizing the dominant, but not neglecting the lesser,

y KG contributions to risk (in some cases more conservatively than realistical-

_ f' ly). We again find that the FES would have been more helpful to the
pub"- (as opposed to the informed professional) had more complete dis-' *

%gf3 closure and explicit consideration been given to the interdiction ques-

fjg]M tion. We conclude, however, based on the information provided by the

j Staff and corroborated by the Applicant in this proceeding that the con-My%,g
- clusions of the FES with respect to interdiction are correct..Qj(g;y;y -

;w . . . c . .|"
, m,

m f1|*
c. Cost ofMedical Treatment (DES-4A-4)I '

2 F-33. The cost of medical treatment of health effects was not ex-.. .% *'

' TM ..
'

pres ed quantitatively in the FES. Richter, fr. Tr.11,148, at 6. The FES'

-

,,9 ,6 j- says only that the Staff has. considered the health care costs resulting
. yg E from hypothetical accidents in~ a generic model developed by Pacific

Oy$f:;, . Northwest Laboratory (Nieves,1982) and that, based on this generic ''

5 model, the Staff concluded that such costs may be a fraction of the off-M p.e M
ih T N$$,hff

- site costs evaluated (in the FES), but that the model is not sufficiently
constituted for application to a specific reactor site. Staff Ex. 29 (FES),

~

S if&M at p. 5-102.p - ,

m ;;; &
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' . F-34. Staff witness Brian J. Richter testified that he estimated the.

'

health care costs of thirty-seven different accident sequences, as defined"
'

~ in Table 5.lld of the FES, obtaining direct, indirect and total costs.
-

7 Richter, ff. Tr.11,148, at 2. Actually, Table 5.lld of the FES lists the~

-

._j 9 j mean probabilities of thirty-seven release categories. Staff Ex. 29, at p."-

Y 5-77. He then calculated the risk on a reactor-year basis by multiplying, N., N , , j.-)!| ' !. ; n'y - . the costs times the probabilities per reactor-year of accident sequences
n n,, h ".' '('

E. -/ (presumably he meant release categories) occurring. Richter, ff. Tr.
- 'O JN.q 11,148, at 2. His results are tabulated in Tables 1, 2 and 3 of his'

- N' i d'j testimony. Id., Attachments 1 2 and 3. Table 1 lists the three types of

'i ..] costs resulting from twenty release categories initiated by internal

7 g| ' . e/ -Q. ' $j_L causes, fires, and low-to-moderately-severe earthquakes. Table 2 lists
tj.c the three types of costs resulting from seventeen release categories ini-e

' , ' ;I - 'I tiated by severe earthquakes. Table 3 lists the totals for the three types
'

?! of costs per reactor-year. Direct costs are all costs associated with the. ,,

[ [ f treatment of the patient, e.g., physician fees, hospital charges, costs of
~ ', .,

.. 'i medicines. Indirect costs are the losses due to the reduced productivity
? ~' d caused by disability or premature death. Id. at 2. The costs were estimat--

% ~'s.' i* ed i: sing the Health Effects Costs Model (HECOM), using the health ef-.

bl 7 , ' , . fects data from CRAC calculations as input and using standard health
"

' ?)fp _ _ $ economics cost of disease estimation techniques, along with some key
'

E . y. , - assumptions in arriving at the cost estimates of acute radiation irduries
,

4M fsj g . : and fatalities and latent cancers. The major assumptions used in deriving

. '4 - y. ~ - " ':IE cost estimates using HECOM are described in the testimony. Id. at 3-4..

( "; J j , The data provided in the testimony were not included in the FES be-1
>

'J ( . . y ,f ~ _
cause they give a likely magnitude of cost rather than precise estimates.

. .la c. t ,e Direct and indirect cost factors are based on national data, not specific to
MU :, the area surrounding Limerick and several costs unique to the health
Mn$ 7 ^>(.h.I'

:: costs of nuclear power plant accidents are not included in HECOM. Id.

pyg @, 3 9/ : 6 '"'] dollars. The probabilities of the severe releases leading to such costs are
f, n at 4. Some of the estimated health costs are large, i.e., over 2 billion

,n ,' so low, however, that the risk per reactor-year of such costs, expressed'

' ,Mvb in dollars per year, is relatively insignificant. Id. at 5.''

v
- 3 F-35. The Applicant estimates the offsite economic risk of health.

q efNts at $1900 per reactor-year, compared to its estimate of $6000 per> <
'

'

reactor-yestr for the median economic risk due to other offsite eccnomic_ ~.s
3, .U ' d! risks from reactor operation. These estimates indicate that offsite
T5, 11{ economic risk is increased by approximately one-third if the cost of-

@Q'% . , . ?"
^

O health effects is considered. Daebeler et al., ff. Tr.11,114, at 40. This.

ytej $yi t ',;? /!# conclusion is supported by the results of a recent study at the Sandia Na-
'"? tional Laboratories that estimates the ratio of the cost of health effects

, Y ' Q:3' ,; 7 ,d. :
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to total offsite cost varies from 5% to 25%. App. Ex.149, at 12 and
i Table 11.

F-36. The Board notes that the estimates of health costs are
uncertain, at best. Assumptions of the cost of human life vary widely.
Predictions of applicable discount rates are arbitrary. Some costs, e.g.,%. - , i; screening of potentially exposed persons, transportatio'n, genetic effects,x. ,-
were not considered. National averages of costs rather than Limer-'

- '. . ,

- , 'j ick-specific costs were used. Tr. 114,000-08 (Richter).,

o7
, .GJ F-37. In sum,~ the Board finds that a more complete discussion in

,

'

I the FES of the quantification of the cost of medical treatment of health'

> . ,

,j effects may have been arguably helpful to the public (as opposed to the
s, .. e _J informed professional). The Board concludes, however, that the FES ad-

i_ ^' - equately considers the quantification of the cost of economic effects of
A . - severe accidents, since the addition of quantified costs of medical treat--

nient is both so uncertain and so low when the probabilities of occur-
~,

i rence are factored in. In any event, the record and decision in this pro-
- ceeding now adequately disclose such costs.'

.

.,
-

d. FES Format (DES-4B)
'

~M F-38. The FES, itself, provides some data in the complementary'

.

cumulative distribution function (CCDF) format and other data are ex-
r ' ' pressed as a risk, e.g., cost per reactor-year. Reactor accident conse-

,

' '
'

-quences are calculated using the CRAC computer program, which pro-'

vides the CCDFs as output. No similar computer program exists for cal-

i'
~

culating health care costs and regional economic costs of accidents.
These costs are expressed as average values and the risks are expressedD'< -

i T
'

on a per-reactor-year basis. using the CRAC-generated data as input.'

s ', While the FES did not express health care costs quantitatively Staff tes-
,

[y ~ - timony relating to LEA Contention DES-4A-6 explains the analysis that
_

was performed. Additional economic impacts that were quantified in the'
,

..
.

FES or the Staff testimony include health effects, regional industrial-

4,

impacts, decontamination and replacement power. Richter, ff. Tr.*v
, 'a' ?" 11,148, at 6.

F-39. The. Applicant asserts that while not all aspects of the analysis''
. ', of costs and risks are currently amenable' to a fully rigorous probabilistic

..

,j , 7 treatment, both the Staff and the Applicant have treated them using the
'

:; ,
~ ~

Y ' p' ' . v y ~ '-Q Applicant believes that we must look at the entire discussion, both its
current state-of-the-art in risk assessment to provide full disclosure. The

. , .;

N&| A -

quantitative and qualitative aspects, to understand the risks associated
,

;7 m );; %..

T .' , C ' R with the operation of Limerick. Daebeler et al., ff. Tr.11,114, at 41-42.'
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F-40. Since LEA provided no testimony or witness on this conten-,

tion, it is difficult to understand exactly what LEA means by the,
.

" format obscures the total impact of severe accidents at Limerick."
s

'

Judging from LEA's Proposed Findings 110-117, it would appear that,

*' "

the concern is not with stru':ture, but with content and manner of pre-
senting results. We agree with the Applicant that to understand the riskss ,

f4 's > associated with the operation of Limerick one must look at the entire,-

Q . . , ' # :.p. :s discunion, both its quantitative and qualitative aspects. As we have
.-7- ?- ' >J concluded with respect to part A of this contention, so we conclude with
'

A., ' , !''

respect to part B, that the FES and the record in this proceeding ade-
V ,- quately disclose and consider the risk of severe accidents at Limerick.

' '" ''

.
. >; ki To the extent that LEA believes that W.- FES consideration of total

'

W .9 impact of severe accidents at Limerick should aclude something in addi-
''

,

? *' d tion to what is already there, we find no basis for such a conclusion. We
,

.' 1 find this part of the contention, DES-4B, without merit.i , -

N . .]_

;.. "f 3. LEA-DES-3: People WillDecline to Emenese,

.

> < F-41. This contention states:
'

, -2 '% T| .:n
i- - 'j- The DES' severe accident consequence modeling fails to account for the probability,

that a portion of the populatio t will fail to take protective action despite planning'

,j 'a
''

4 and instructions, thus understating the actual consequences of a severe accident at
..M - Limerick.

'

~7 - .

,
... .

S F-42. LEA's basis for this contention was an EPA-sponsored studyc,-
of evacuations. Hans and Sell, " Evacuation Risks - An Evaluation,"-

c
',c - ,

. > ^ 'O EPA-520/6-74-002, U.S. Environmental Protection Agency (June
' i ' 4 .1 1974). LEA asserted in its basis that the Hans and Sell study showed
^3--

^

: w '

that a percentage of the population ranging from 6% to 50% would not
"M

~

-#*.
,

k" ** evacuate despite instructions to do so. Actually, as now apparently
7.'.I ' conceded in LEA's Findings (LEA PF 28, at 11),' the referenced study

*'
:., W. q stated that approximately 6% of the population refused to evacuate in
4

'' '

E i N.i
.

the cases studied. The 50% figure was taken from a separate report'

quoted by Hans and Sell studying the response to Hurricane Carla in
} 7'.x '.j 1%1. That report considered the evacuation behavior of people not only .

~ "'
.

'

,: 7 M.I in the Texas county in which the hurricane came ashore but l o anoth
.

as -
,,

<. 3 - , W ! (7 er Texas county, two cities located 100 railes to the northeast and a-
,

,, # 4 . county in Louisiana located 200 miles from where the storm came4

m,
, . c.y

.. . , ; . w <-

t P, j rV .; ashore. Daebeler et al., ff. Tr.11,114, at 24-25. We agree with the tes-
' D 72 }g.%g ~j.j/[,lf timony that the inclusion of people living great distances from the eye of

'

. - T: 1: .M., the hurricane, and the fact that a majority of people in the affected area
, _ . ; . _ - m:- g,,
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were not advised to evacuate, make the 50% nonevacuation figure inva-N
- lid as a guide for a postulated evacuation at Limerick. Id. at 25.

F-43. In sum, there is no basis to assums that with the requiredw-

,

emergency plan in place, including prompt notification systems and
, . .

; ,; 2 followups, that more than a small percentage of the population -'

'

..

,' perhaps, for all we know, about 5-6% - would initially fail to evacuate.
' , K., , / - ~ '

; 4 4' .
It requires, however, further speculation to assume that such persons

7 f ,'
J

- y would continue to refuse to do so in the face of followup evacuation ef-

- .; 5 ~1 . <
~

".J forts by authorities and the evident evacuation of the rest of the
.f ^ ' ,' .] population. See Hulmari and Acharya, ff. Tr. I1,148, at 5; Tr. I1,513-14

(Hulman). The evidence that only a very small percentage of the popula-Q. , , . . j
tion in the plume exposure Emergency Planning Zone (EPZ) would fail'y; ' , . 'j to evacuate was buttressed by the report of an evacuation that took place,'.y 3 ;
in 1982 in the vicinity of the Waterford Steam Electric Station in' '

.

Ti Louisiana, in that case, an area of approximately 60 square miles, with
the reactor situated fairly close to the center, was evacuated as a result'

.;
1 of a nonnuclear chemical plant accident. The emergency response took

- ;R
.

place in the context of the plannirw ' tat had been done for the nuclear
,

power plant. The nonevacuating fraction of the population was approxi-^--
4- ,

' , - inately 0.2%, or 50 people out of 16,000. Significantly, the authorities
' knew the names and addresses of all nonevacuating individuals shortly

_~ after the accident. Tr. 11,514-16 (Kaiser); Tr. I1,517 (Hulman).-4 . f ' -

..

F-44. The Board does not believe it is clear that persons who, in,,

y, .

*?!' ' the exercise of their individual liberty refuse to evacuate, even after fol-~

-

lowup efforts, should be considered tc part of the total societal risk of a; - "^
:,

W severe accident. Nevertheless, the record also discloses the effect on the-

| s: risk estimates if a small percentage of the population refuses to evacu-
.-

15 '1 ate. The Applicant's assumed base case protective actions, for its risk cal-

Q ,

,' culations in SARA, are those of evacuation of the entire population
within 10 miles of the Limerick plant, and normal activities for 12 hours~

-. .

.

after plume passage with subsequent relocation for people between 10'

- . g
and 25 rriles from the plant. It modified this computer run for this base

, -

i ' . s' case to assume that 6% of the population would not take those evacua-- 1, ] |, fQ(r ' .3 tion and relocation actions. Daebeler et al., ff. Tr.11,114, at 27.
F-45. The Applicant's sensitivity analysis assumed that the 6% non-9- . J~.'IN f~g ] .Jj participating fraction of the population was uniformly dispersed through-

' . rca J , P } .' out the area. Tr. 11,503-04 (Kaiser). The Board believes that this is

3-: . ce %
' probably conservative, since persons closer to the accident are more

?[~" : 2. i'[:Q ,/,$ likely to heed the advice of authorities to evacuate (or take other recom-

X J M ~1 A mended protective actions). The nonparticipating 6% were assumed toI

'. '9 ' remain outdoors for 24 hours after the declaration of an emergency, and'

; c , .' l, then to rapidly relocate. This assumption is the equivalent of exposuresJ %_+-

't
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A

that.would be accumulated in 2 to 3 days of normal activities following
plume passage. Daebeler et al., IT. Tr.11,114, at 27-28; Tr.11,504-06
(Kaiser). We find the sensitivity nalysis to reasonably bound the,

'*

speculative element of a nonparticipating percentage of the population.
*

7' ' ,

.. ', We find nn basis to accept LEA's unsupported view (LEA PF 32-34),NO .d that even a much smaller percentage of the population, let alone 6%,
"

a, -W would continue to fail to follow the advice of authorities to leave the
a, e. ," ' . , , ," n, area after 2 to 3 days.4

' ""

Q F-46. The results of Applicant's sensitivity analysis increased the
'

J .' ] predicted public risk of early fatalities by 49%. We agree with the tes-
'

'
y _ ;. ]- .timony of the Applicant and the view of the NRC Staff (Staff PF 36),

. ' ;,J ;I that this 49% increase is relatively small for calculations of this type.
. ' f, Other uncertainties in the assessment of severe accidents, such as uncer-C,w- 's .-

+

tainties in source terms, are much more significant. Daebeler et al., if-.,,,

-
'

Tr.11,114, at 28. The uncertainties in the results of a PRA are large. It' ,

' [ is stated in the FES. that the risk estimates could be "too low by a factor
-

' ,j' of 40 or too high by a factor of 400." Tr.11,286-90 (Acharya, Hulman)..

h ~

'
'j Typically, the area under the upper-estimate CCDFs in SARA are on I

<

; . g.. the order of a factor of 100 greater than the area under the lower-,

W<-~n y estimate CCDFs. Any comparison of the results of sensitivity studies, orJ- ST '

of other PRAs must be made with this large range of uncertainty in~

/;la T.,
- ' mind. If the uncertainty ranges of two estimates are large and overlap to,

; %[' ,, ?! a large extent, then the two results cannot be regarded as being signifi-
s

.
-;d '

cantly dilTerent. Thus, for instance, changes of a factor of 2 in estimatesQ |(, jY ^ '
-of public risk are insignificant in view of the large range of uncertainty.

% ' ; j :$ (: p , ./ QyM;f Daebeler er al., ff. Tr.11,114, at 9. See also 14. at 8, and Staff Ex. 29.

(FES), at 5-91 and 5108 to 5-115.

3Z.IMj T ~ NjpS F-47. There is no basis for LEA's assumption (LEA PF 38-39),
WgP/3 that persons would remain in " hot spots" for 7 days so as to receivesM C[M. '.Q high (200 rem) bone marrow ground doses, thereby increasing the 49% .

'
.

.

E , '. i]j increase calculated by the Applicant. Our findings above are to the con-
-

.

trary; again we believe the assumption of a 2- to 3-day period of failure,.
~

<Fr F Q for 6% of the population to take protective action to be more than rea-
; ym,u 6.M sonable - it is likely quite conservative.

r ,c d ' ' . M . F-48.
9 p g .*[ { W E N. M The NRC Staffs base case in the FES, as will be further dis-

cussed in our findings below on other NEPA severe accident conten-

' Qd|, * _ 'ly[ } tions, assumed a 100% evacuation of a 10-mile plume exposure pathway

%dj/E ,[M,h;
EMfgjg EP2, after an average delay time of 2 hours and an average evacuationW 4 speed of 2.5 miles per hour (mph). The Staff, consistent with our own

M N @T ' $' 8 $ }
view above, believes the vast majority of people would heed instructions

$7 /M to evacuate. Hulman and Acharya, fr. Tr.11,148, at 4. However, thety , 3 T .[[ FES (Staff Ex. 29), also presents an alternative analysis in Appendix M,,e, a
' -~ '

4 +
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.

using a postulated "Early Reloc" model of emergency response. The
Staff did not perform this alternative analysis in response to this conten-
tion. Therefore, LEA's criticism that the Staffs alternative analysis is
not a direct sensitivity analysis varying the factor of nonparticipation of

.

t + ,

. the population is superficially valid. See LEA PF 35-37. However, LEA
.

' ''. n :0 misses the point that, rather than studying the effects of small variations... ,

7 | .

around the average values of all '.he different evacuation parameters, the ~

.
! .F. O a ,

[ ' k,,;;,. .i., , ; i' ,
U.c. 3 ferent levels of effectiveness of offsite emergency response. Hulman and

"Early Reloc" model was used to reasonably bound the effect of dif-

$' Acharya, ff. Tr.11,148, at 4; Tr.11,519-20 (Acharya). Staff Ex. 29e ' ' O:j
' '

,

1. (FES), at p. 5-100.>'
,

.

,

Ij F-49. In the "Early Reloc" alternative Staff model, it was assumed
. . [S

'

'

7
, ~ 'i that all people in areas contaminated within the plume within a 10-mile

1 EPZ would not evacuate until 6 hours after passage of the plume.' '*

Beyond the 10-mile EPZ, just as in the Staffs base case, people were as-.

sumed to relocate 12 hours after plume passage if they are in highly con-'

.

.d taminated " hot spot" areas (projected 7-day ground dose of 200 rems to
-

,

I the bone marrow); if not, persons beyond the 10-mile EPZ were as-'

sumed to relocate after 7 days. Staff Ex. 29 (FES), at p. 5-80 and p.'
>

,

..[c . .M 5-82. Tr.11,511,11,534 (Acharya). Therefore, this model assumes that'

''M } ' ' ., . - all people in the 10-mile EPZ receive a ground dose for 6 hours in addi-
tion to the plume dose (and for larger periods for people outside the as-E (.*.' i., *e., sumed 10-mile EPZ). Tr.11,521 (Acharya). For this reason, even- - 1y '

- though a percentage of nonevacuating people was not one of the varied. . . q.j f e - ^] parameters, the results of the Staff's alternative analysis bounds the re-,~* ' -n ~ suits of the Applicant's sensitivity analysis, which we have already found
If , ',

to be reasonable. Tr. 11,529-34 (Hulman).
,

i f: y . u., <

; 7 t; 7 . , %'. y F-50. For the reasons stated, the FES adequately presents a range
.

'

.e.gjiQ m ffW of consequences in the event 6% of the population declines to participate

~'5.:i k:6.d ~ in an evacuation for the first 2 to 3 days after being advised to evacuate.;

c> 'EfN M ( This is further supported and made more explicit by the Applicant's

. . 'g ..w.L 6,J t . ., .
analysis and our findings in this proceeding.

_

p. ng

yy & M Af ::q 4. LEA-DES-1: Releestion ofPeople Beyond 10 Miles Implausible
.3 D#' 3.n- g,.

9 ua! F-51. DES-1 states:[ ? .C 7.
u 'u e3 p 1

O f : p :,; ~, ; - The DES * severe accident consequence modeling assumes the relocation of the'2g y '.
l'bh M; t e.g.f%,% ''
e or

public from contaminated areas beyond the 10-mile plume exposure EPZ. (DES,

. 6. v .tN ? . n .g. - Supp.1, pp. 5-21 to 5-22). Such an assumption in Limerick's case is implausible and

r[ - *[u7I.'Ny s - . without foundation in fact.

X'*
, . .

f a

# .,y .

a o" -* . ,
i * '') y[i ' ,$

g [ _ . | '4 561,:

.g g y>
s

' , ' ' "
.- . ..,.,sw y,-,-. v . - ~ ' ~

f*.-
* - Y* -

?* }
'

'y ~,, ,

+ - ...
>

- U(' - , m

,,.5 ',. . g ,
_ _

*-h * ._ | 9 , q ,

~' ' *
. ,- .s ,

4 bp

-------.m-..- -.,,-,.,in , , . - . -. . - . - .r,-



. _ _ , __. _ _

i

. .

1

4

_

-

.F-52. LEA asserts, as basis, that no planning exists or is presently
,

contemplated for such a " relocation." It notes that NRC planning guid-
. ance contemplates the possibility of adhoc response beyond the approxi.,

'j mate 10-mile plume exposure EPZ, but believes in the case of Limerick
'

_

.f such an ad hoc relocation beyond the 10-mile radius is impractical, par-
-

' '

; /, '

=_d- ticularly in the SE and SSE sectors (towards Philadelphia) in which the,

>
j year 2000 population between 10 and 25 miles will be 680,330 and; -

; ';''4.Wtj
"a ' 't 505,011, respectively, LEA states that no precedent exists for the ad hoc

-

: 9:
-. --

" relocation" of such numbers of people..

'
--

'

3 F-53. The Staff's severe accident modeling dces, in fact, assume
; . [. '. i' that those persons whose projected 7-day dose to the bone marrow

'

"

j would be more than 200 rems, would be relocated. Hulman and Acha-.

.
'

w d - rya, ff. Tr.11,525, at 4. Such potential evacuation is not considered in<-
-

i'

j isolation, however. Rather, the Staff, using the CRAC computer pro-L. , ' ; | gram, calculated the complementary cumulative distribution function
'

1 values for the number of people to be relocated under this criterion. Id.-
,

? f _ From this calculation it can be determined that for relocation from the
*

sc -

hot spots outside the 10-mile EPZ the probability that 5000 or more per-?
',W

, sons would be affected is approximately 10-5 per reactor-year, the proba-
2

bility that 50,000 or more persons would be affected is approximately,
,.

b :_| ' Q,_. 10-7 per reactor-year and the probability that 300,000 or more persons
f;Q . i"

'7
; would be alTected is approximately 10~ per reactor-year. Finally, the

p t .1 ..| probability that 500,000 or more persons would be affected is.approxi-,.

jg ' ;y , mately 2 x 10-n per reactor-year. These estimates include the probabili-4 6 --'~
y ties of accidents, the probabilities of the weather sequences and the prob-

.

tg, abilities of the wind blowing toward the various population sectors. Id. at;;w * y, 45,
U.L;[ 4. S ' ''

F-54. The basis for assuming that ad hoc relocation ofindividuals
'

f(NfN[ " N outside of the 10-mile EPZ is discussed in NUREG-0396, " Planning
'

'

7 g . f.. a. j ... Basis for the Development of State and Local Government Radiological.

-. Z Emergency Response Plans in Support of Light Water Nuclear Power
N f.
, f' N 'i '

Plants," App. Ex.139, which states on page 16 that for distances exceed-
. M ing 10 miles, " actions could be taken on an ad hoc basis using the sameQ .3 ' R' a considerations that went into the initial action determinations." Also,-

~ . . - .i NUREG-0654, " Criteria for Preparation of Emergency Response Plan
N }.[O O~7*~l and Preparedness in Support of Nuclear Power Plants," App. Ex.140,
b% . .y4- states on page 12 that " detailed planning within 10 miles would provide

'

Q ' % .f; ' j
.i b f1 $ C Q ~

a substantial base for expansion of response efforts in the event that this;

proved necessary." Daebeler et al., fr. Tr.11,114, at 10-11.
Nfg 3.u - F-55. The Applicant carried out a series of sensitivity studies tog '' Q-_:f ';#7 ,

,

"
. q~ l determine the effects of alternative modeling assumptions concerning

'

, ; shielding and relocation ofindividuals outside of the 10 mile EPZ. Id. at,

*' : . .x , .; ~ -,
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14-16. From these studies it is concluded that the results are insensitive
(within a factor of 2 or less) to a variety of assumptions. Id. at 14. The
risk of early fatality to individuals between 10 and 25 miles ranges from,

,

.,
,

4.5 x 10-5 to 9.3 x 10-5. Id., Table 1.<;
' F-56. . Evacuation of large numbers of people have in fact taken

,
.

.

place expeditiously. Baton Rouge, Louisiana, population 150,000, was~

;.,
, c.

j. JOf . f - almost totally evacuated in 2 hours after a dec6 ion was made to evacuate''

"y the city following an accident involving a chlorine barge. Wilkes Barre,
; 7.< |, .

d - Pennsylvania, population 75,000, was effectively evacuated to a level of' *:; 7' -

T 1, \ -
' 96% in I hour because of a flood warning. Downtown Portland, Oregon,

' f. 3 . * with a population of 100,000 was evacuated in I hour during a civil de--

fense test exercise. One of the largest recent public evacuations occurred
...

?.h . .d i :[ : N}Q< [ A r e ~ in Canada. Late in the evening of November 10, 1979, a freight train

iW'.' ' l. transporting both flammable and toxic materials derailed in downtown
Mississauga, Ontario,' Canada's ninth largest city. During the next 24;. .

.

hours,216,000 people were evacuated from homes and hospitals in a 50-
.

" ' square-mile area around the accident site. Id. at 16-17.
s

.1.
' F-57. The contention is therefore incorrect in its assertion that ~"

.

there is no precedent for the ad hoc relocation of large numbers of
I[ j,'. ; / ,X '

||Q ':, L.; people.

|3 g:/<7g :
,f. pL ,e ?.n.' . 5. LEA-DES-2*

.-- -
r.-;

g.~gc F-58. This contention states:.o
.

4q,.v _,

The DES' severe accident consequence modeling uses an assumption of a uniform1 , i } s .- ,n *
4-

; - _ f. d.. [. f .M & two hour evacuation delay time in its emerger.cy response model. (DES, Supp.1,

p *;4'f ' .i . . f;i J pp. 5 21 to 5-22). This assumption understates the likely delay time for a high popu-
.f n ' c;4 ' r s 3;-:1 !ation density site such as Limerick.This understatement of delay time results in an

.

Qg W:Q,,; < Q T,jt. i understatement of Limerick's risk, because accident sequence calculations are sensi-

M N 3.h y , tive to evacuation time delay assumptions. -

$, t .c y^
' F-59. The FES considers three types of response to severe accidents' 'iI

'

< C n. -w3 - at Limerick. Only the first type assumes evacuation. This response,

' pf JS .eE ' L identified as Evac Reloc (evacuation of the pit.'me exposure pathway
emergency planning zone (EPZ) followed, if necessary,- by relocation of .%;j jD, v d Person * oviside of this~ zone), assumes an evacuation distance of 10

'

7
897[ '

{ /;#.T~'M a #''' . miles, a elay time of 2 hours, an effective evacuation speed of 2.5 mph -

5%WF' / '.h'K ' , and a 15-mile path length for.each evacuee over which radiation expo-

W$MM $ sure is calculated. Staff Ex. 29 (FES), at p. 5-81. Risk calculations may,

F(IfkNM%;dhf in some cases, be sensitive to evacuation time estimates, which depend

W rDjM g M a not only on the assumed delay time, but on the evacuation speed and ef-
~

g-4# yX " , , fective downwind distance to be traversed. Hulman and Acharya, fr. Tr.

k'y$ g)Y 11,525, at 5-6,9. For some accidents there would be sufficient warning; :
'

''

.y p_ a , w::v ;-c. .
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time to allow the public to evacuate before the plume could reach them,
even if the evacuation time were relatively long. For others, the warning

(, time could be short and many persons in the (plume exposure pathway)
+

-
EPZ could not evacuate before being overtaken by the piume (even if
the evacuation time were relatively short). The FES considers a range ofi"

gg' f '
- risk assuming a 2-hour delay time before evacuation to no evacuation at

all. Id. at 6.,cy; , .-
y 'g - F-60. The Staff's basis for a 2-hour delay time does assume that

-

* ' '
there is a well established emergency response plan, periodic testing of.i

- , ,

a j, , .

,', tain the plan in readiness. Hulman and Acharya, fr. Tr.11,525, at 6.
the notification system and procedures, and exercises and drills to main-

i *

,
'

-7 - 7 '3 :Such assumptions are not unreasonable, given that these actions are re-
,] _ quired by the Commission's regulations.10 C.F.R. f 50.47, and Appen-

+
,

,

. - ' dix E to 10 C.F.R. Part 50. i,
,

, F-61. The 2 hour delay time is assumed to result from three time
increments; 15 minutes (from the reactor operator's warning) for the au-<

thorities to interpret the plant data and decide to promptly notify people-

; to evacuate,15 minutes to notify most of the people in the 10-mile EPZ
!'

,. to evacuate, and 90 minutes for people to prepare to evacuate and to get
i

4 i'. under way. Id. at 7. There would likely be variations in the delay time
aJ d around the 2 hours in either direction,' but the impact of these variationsw-

_ . f, . I j on risk estimates would not be expected to be substantial. Id. at 6.
' ' ^ ..# n> ; F-62. The 2-hour delay time assumed for Limerick is the same as' '

w,~.- i that assumed for the Indian Point site, which was based on' two evacua-. >

1. d5 tion time studies - one prepared for the Indian Point licensees and one
*

,T*
'

C
prepared for the Federal Emergency Management Agency (FEMA), by

f a: '
,

-: -
: different contractors. This delay time was characterized by the Indian
y Point Atomic Safety and Licensir.g Board (ASLB) as reasonable. Consoll-

- *
,, , ,,

- V.- - - datedEdison Co. o/New York (Indian Point, Unit No. 2), LBP 83-68,18
' '

$
-

~~ c, ~ .i NRC 811, 888. (1983). Because the population within the 10-mile EPZ

, - '. at Indian Point (0.25 million people projected in 1990) is larger than the
population within the 10-mile EPZ at Limerick (0.16 million people pro-

jy -}
*

T, 0
'

jected in 2000), the Staff considers the 2-hour delay time at Limerick as,

reasonable. Id. at 7-8. The evidence additionally indicated that this delay
-

h 1 ; , ,' time is appropriate even for moderately adverse site conditions such as
"

'9 "Oj light snow, ice, and moderately severe hurricanes and earthquakes. Id.,

' ' . Q.,.
' D at 6-7.:

,.y', j' .i - appropriate delay time would be in excess of 3 hours, based on the evac-
*H F-63. LEA, in its basis for this contention, concludes that a more

e. .eg
, .7

~4 ~ '
;6 9 g. s - j untion model developed at Sandia National Laboratories. App. Ex.138.'

-

._c3 This model, based on historical data on experience with unplanned or-

"

impromptu evacuation following transportation accidents, derived7 - > ' *

[,, h,'

n..i - J |+. : 570,
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values of I hour, 3 hours, and 5 hours for 15%, mean, and 85% likely
" i|- . delay times. Instead of 2.5 mph, however,10 mph or higher evacuation'

speeds were assumed. The Stati does not consider an evacuation speed
; ' ' "

.

- (. ' .

of 10 mph appropriate for Limerick, however, based on its estimate of,K. ~,. -

- required travel time to evacuate the 10-mile EPZ. Id. at 9.JJ ?.E 'i~'
:

hih s:- ', ' {I F-64. Based on the 2 hour delay time and 2.5-mph evacuation

Qf, wf.d.- Fj speed,~ compared to the Sandia model using a 3-hour mean likely delay'

hh:::t4,1NO, . , 1: ,i ,/-
time and a 10-mph evacuation speed, the Stati believes that it should be

.

inferred that the Staffs evacuation parameters have not resulted in un-
,

.. . [ N'[ '*G derstatement of Limerick risks. Id. at 10.

jgM- ,i F-65. To examine the effects oichanges in delay times and evacua-
.

-

-] tion speeds on the final risk results, the Applicant performed sensitivity
.,

Mg.. .-

analyses using various mo tels and various values for the delay time and .

~ yif M ',,

j evacuation speed parameters. These studies used the CRAC 2 (.omputer33 > + *

code and the radioactivity release source terms developed by the Appli-j
cant in its Severe Accident Risk Assessment (SARA) study. The SARA1__

~

'

evacuation model incorporates the results of the Sandia study (on delayJ: 3

:- .

times) explicitly with delay times weighted as follows: I hour - 30%,~

* *

3 hours - 40%, and 5 hours - 30%. The Applicant found that the FES~*v~ .

risk estimates do not differ greatly from those in the Sandia model, even~
*'n/WM -a

' though the delay times and evacuation speeds are different in the two@ OY # ~ models. Daebeler et al., ff. Tr. I1,114, at 22-23,58. Applicant's sensitivi-. ?E>
MM ' ' ty studies included variation of evacuation clear times from 4 to 13'

x

L" ' ) hours and delay times of 1, 3 and 5 hours combined with a 2.5-mph'

fX T ' l evacuation speed. All of the results were within a factor of 3 of the

QEG ",' result for the FES Evac-Reloc Model. The Applicant concludes that the

8N Y Staff use of a 2-hour time in the FES does not lead to a significant under-
.

statement of Limerick's risk. Daebeler et al., ff. Tr.11,114, at 23.,qvg.] .i a

,FM.iO,f N, * F-66. LE.A implies that a longer delay time for Limerick would be
gnc - incurred because of its higher than-average population density. To the -

< g3p, . i i; ._

contrary, the Hans and Sell report, upon which the Sandia Generic
J. - f .

"

7- f Study is based, contains examples of evacuation from areas with popula-
tion densities greatly exceeding the 700 persons per square mile located

,
e

'

within 10 miles of Limerick. Daebeler et al., ff. Tr.11,114, at 21.
, .. _

'

, .7 ',. ~
F-67. Based on the record in this proceeding we I'md no basis for# -

j g' 9 : f 9 the assertion that the assumption of a 2-hour delay time for evacuation
'of the 10-mile EPZ at Limerick understates the likely delay time. It isV ,; Qd ' 7., clear that some people will evacuate earlier and some later, but the use

y,.
L:My of 2 hours versus, say,3 or mose hours is reasonable for the purposes of

~

pe?.u 7& % <
9;MM;r .19?-; estimating risk provided the evacuation speed assumed also is reasona-

, d]3 j + * -'] ble. The assumption in the FES of a 2.5 mph, rather than a 10-mph,
evacuation speed compensates, even though not completely, for the| [M,:. ' J- , 'a f.:'

g ,; o ;. M
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shorter delay time. Tr.11,556 (Kaiser). Based on the uncertainties of ;

p9stulating actual evacuation conditions, and the sensitivity analyses de- '

scribed above, we find that the FES assumption of a 2-hour delay time,
together with the assumption of a 2.5-mph evacuation speed, does not
result in any significant understatement of Limerick's risk, if indeed. *

. , - there is any understatement. Consequently, this contention is without
{ ~

merit.;

s ..

-

..

w ~ ' . 6. Conclusions ofLaw as Applied to LEA and City Severe
1 Accident Contentions.

1 a. LEA's Proposed Conclusions ofLaw.. :
9.-

.I F-68. LEA has summarized its position as to the defects in the FES
! in its proposed Conclusions of Law. Proposed Findings (July 26,1984).

'
,

It first cites Baltimore Gas and Electric Co. v. Natural Resources Defense
.' Council, 76 L. Ed. 2d 437,446-47,452 (1983), to the effect that:

;

[ The National Environmental Policy Act (NEPA) places upon an agens.y the obli-+ '

gation to consider every significant aspect of the environmentalimpact of a proposed
action . . and requires an EIS to disclose the significant health, socioeconomic and

-
-

cumulative consequences of the environmental impact of a proposed action.
t

F-69. It then quotes from the NRC Statement ofInterim Policy on:; '

Nuclear Power Plant Accident Considerations under the National Envi-
,~ . ronmenta' Policy Act,45 Fed. Reg. 40,101 (June 13,1980), as follows:

-

En ironmental Impact Statements shall include a reasoned consideration of the
environmental risks (impacts) attributable to accidents at the particular facility,,

! ""
. . . within the scope of each such statement. In the analysis and discussion of such

;~ -
'

risks, approximately equal attention shall be given to the probability of occurrence*p of releases and to the probability of occurrence of the environmental consequences'~
of those releases.

'

-{ . ..~ 'j The environmental consequences of releases whose probability of occurrence has,

; y been estimated shall also be discussed in probabilistic terms. Such consequences,

.., q shall be characterized in terms of potential radiological expo *ures to individua!',, to';Q '{ population groups, and where applicable, to biota. HeaM: nd safety risks that mayJ. " " ' ;I be associated with exposures to people shall be discussed in a manner that fairly re-"

L. .
J' ^- ~

flects the current state of knowledge regarding such risks.
;r ~ *,

[ "' A h
~

; F-70. Finally, LEA concludes that the FES fails to comply with
' '

10 E ] these mandates for eight reasons. We have already discussed the fact
*~

C[ . . . ij that compliance with NEPA need not be restricted to the content of thec.
t? FES alone. Rather, our findings and conclusions, based on the entire* -

^ '
'

'. record before us, are deemed to amend the FES.,

-1'
,

t
.

[,

.f
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F-71. Generally, with respect to Baltimore Gas and Electric, we note
that the key word is "significant." As all parties agree, the estimates of
environmental, including health, effects resulting from low probability,

,

high-consequence accidents are attended by large uncertainties. Where-
. g, such estimates are clearly small, as they are here, compared to the risks

. .

to which the environment and the population are otherwise exposed,,1
~

'v
' ''f second-order effects cannot reasonably be considered significant. Fur-

.

"';'
hJ' [! ther, whatever significance such second-order risks may have, they may

,

' -j reasonably be considered as enveloped by the uncertainty in the esti-
-.

'

av,;

' <fi mates of the dominant risks. Similarly, the precision of the estimates of'^" *

3 't. '?" the dominant risks is not important where the risks are clearly small -
taking into account the uncertainty of the estimate - compared to the

.

| j. i ' 9'hi y
3. c. s. m;;; . " risks otherwise extant.

F-72. With respect to the first paragraph quoted from the Statement~~' '

*'; y'

,%~- of Interim Policy, the Board certainly agrees that the FES and this deci-

# - ,- -
]' sion should give equal attention to the probability of occurrence of

'
.

'_.l releases and to the probability of the environmental consequences of
-

'

' ' - ,

1- f' l those releases. This, we believe the Staff, the Applicant and we have

. f. done. With respect to the second paragraph, we believe Staff and Appli-A*
.

S "'; cant testirnony and our own familiarity with the subject supports the con-

f. .
~ clusion that the health and safety risks that may be associated with expo-

_ )* sures to people have been discussed in the FES and on the record of this
'

~' ,1 proceeding in a manner that fairly reflects the current state of knowledge

i regarding such risks.,'
. , ,* ''

*

F-73. Notwithstanding the above, we have found in a number ofin-'? .

stances that the FES might have led to easier comprehension by the
'

~ ^ ^
1 - J

4[ public (as opposed to the informed professional) had there been explicit'%; .~

discussion in the FES itself of the rationale for including some matters#

i. }?'f- _ ; %, and excluding others. Perhaps this was a consequence of using state-
~ ><

O :

i i~ "c : _ -
of-the-art knowledge and methodology.'

; ' '' f F-74. Based on the above, and the record before us, we find~ ~ ^ '

(a) Certain health effects which may be caused by a severe accident
C. Q , J ( ~ at Limerick and their associated probabilities, including genetic

,?_
~'

:'

effects, nonfatal cancers, child developmental impairment.. ,

jD6 ,@ 7 9 caused by in-utero radiation exposure, spontaneous abortions,
o,

,1

^ ' M J - [' '|I sterility, benign thyroid nodules, and hypothyroidism, haveG -

been adequately disclosed.

. 1 A [ [' [ ? (b) The total land area in which crops and milk will be interdicted
hep [hhSAdd%'fgh ']yTFQ
% , ]

and the probabilities associated with such interdiction, have
f been adequately considered and disclosed.

).> M -5 N (c) The population in the areas to be interdicted, and the probabili-Yg? [ F N.y ;
M' %.C. ties associated with such population interdiction due to severe

f.,D,; ~: f,i - Ym ,
n, $33y p-

,

v., . . ~

< 0,- .

./
'
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o, n ,
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accidents at Limerick, have been adequately considered and
' '

disclosed.

(d) The economic cost of medical treatment of all health effects of,

"

,, ,

,.e severe accidents at Limerick, and the probabilities associated,

' , ,.
_' disclosed.

with such costs, have been adequately considered and.-

" ' - ;g
' ''

. . . , '
c' d

(e) The assumption used for population relocation beyond the;

-[t ,: 'i plume exposure EPZ in the calculation of health effects is not,

'nf in 1 inappropriate.-"

;, (O The evacuation delay time used in the emergency response
' * '

,

' 4
. . J model for calculating health effects is not inappropriate.
, . . . Y. a (g) The probability that a portion of the population will fail to takeX,

.[
; ' * ' ' i ][a protective action has been adequately taken into account, thus,

' '~

the risk of health effects of severe accidents has not been un-n, ~ _ j derstated..' _f

3 (h) The total risk of a two unit facility over 30 years of operation is
|. ] adequately disclosed by disclosing the risk per reactor-year of a-

.

'

' il single unit and the fact that the risk from two units is approxi-
- ;4 mately twice that of one unit..

,Lv '

. ,

- f b. City's Proposed Conclusions ofLaw._ ,.

+: , u'
z '' s | '

F-75. The City does not propose specific conclusions oflaw with re-' ,' .

's- ,' spect to its three admitted contentions. We have carefully considered
'

.

t

' c, '

Q each contention and have denied them for the reasons discussed in sec-,

. ,d tions of this decision following this one. The City, however, concludes
,

*

: 4 ~ ,g
P -

,

' '

that further NEPA assessment in terms of weighing environmental costs'

; q' Mg versus benefits of the project is warranted for Unit No. 2, and a stay by
" * < the Nuclear Regulatory Commission of any determination of licensing<

, ,

' 1 S. of Unit No. 2, in terms of the acceptability of environmental impacts, is.x,

! '3 f 1 .4 , , appropriate. City PF at.19-21 (July 26,1984). We oiscuss the City's.c _
' l -

, ~j basis, as set out in its proposed conclusions oflaw.~

~_- ., <; , '4
; ;U,~' _ .C.dj 1. The National Environmental Policy Act of 1970 ("NEPA") directed federal

'

*- . - '_ ' ''~,! ofHeials "to use all practicable means, consistent with other essential considerations
L ., ' ' [ ;, m ]~ of national policy," to protect the environment. 42 U.S.C.A. { 4331. Consistent with,.

[ y 1.,; , f .:1 yb: *; that mandate, the Nuclear Regulatory Commission, prior to issuance of an operating

% [ ' f' ,y , ~|d
license for both Limerick units, must fully disclose the environmental impacts of

m M ,A' gh & 4 the units' operation and must factor into its licensing decision consideration of
Q:4:;w JA ' i NEPA's mandate.

Q 2 *[s . ,:?]:.54:n[nf ypn .

F-76. We have found that the FES and the record in this proceeding..p.f'' "; jdff,},,'M. - c; ', } fully disclose the environmental impacts of the operation of both units
''
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and we have taken NEPA's mandate into consideration in reaching our'

conclusions. The City, by its cross-examination, has not controverted
.,

.

.
the evidence of the Staff and the Applicant in this regard.

,

-

,

# '

2. The informative uses of the environmentalimpact study are to provide infor-
i g' ' ''

.. -

: ,

mation to the general public and public officials at all levels of government,40
.

C.F.R. i 1500.l(b), and to provide the basis for an informed decision on the part of* ' - ''
-t. .2 .

' -, fp.,;, .,- .
the NRC. Sierra C&b F. [rothlke. 345 F. Supp. 440,444 (W.D. Wis.1972), aB'd. 486'

~ *
..

F.2d 946 (7th Cir.1973). On this count the study must be reasonably thorough and"( ,,

* 14 must take a **hard look" at the environmental consequences. Kleppe v. Sierra Chb. J,
' 427 U.S. 39u,410, n.21 (1976).

, [: .;
. s ".; , _ j
.. ;'. ' , - Q F-77. Similarly, we find that the FES and the record in this proceed-

? O@7 <3,c-Jl ing provide information to the general public and public officials at all
.

]
levels of government, and, together, are reasonably thorough and doF-

~ '
,;

g (take a "hard look" at the environmental consequences of severe acci-'. ,1

.

dents at Limerick. Neither has the City, by its cross-examination, con-''
troverted the evidence of the Staff and the Applicant in this regard. 2

+
,i

.

< - . .j
<

-
1 3. NEPA does not mandate informational requirements only, however. N':PA'

injects environmental considerations into the decision making process itself. PVer-y-
berger v. Catholic Action of#awall. 454 U.S.139,143 (1981). An essential element of, .y. Y ? ' .

decision making is whether alternatives should be considered in light of any benefits* ''
, " ,'

of the action in relation to the measured environmentalimpacts of the action. 42*

~" ' ' U.S.C.A. ! 4332(2)(c)(iii).

g. . .' - - ._

F-78. The Commission, in its Statement of Consideration accom-
! . . ,:f . x.

panying the change in 10 C.F.R. Part 51, relating to Need for Power and'1
- :.|1'

"

''; : Y p Q . .
Alternative Energy Issues in Operating Licensing Proceedings (47 Fed.

L QQ ? i ::.7 Reg.12,940 (1982)) stated that it is not necessary, absent a showing of
.

special circumstances, to consider the issues of need for power and alter-
.

* '

]f N'. j

. .;/.

JJ V'$P7"[3* native energy sources at the operating license stage of a licensing. .g '

i proceeding. (See also 10 C.F.R. 5 Sl.53(c)). The City has not made a
s:Y. showing of special circumstances in this proceeding and therefore the k''

j { b.
. ' " ' . . ' issue is not a proper subject for review by this Board. Further, the City

- ' now raises essentially the'same issue that was the subject of its Conten- 'l.

f 7*~6 . -
. , 5,'

tion City 17. That contention was opposed by the Staff and the Applicant? .
;

and was rejected by the Board. (Memorandum and Order Confirmingd.$r/P *

MI@d ,,1 .
Rulings and Schedules Made at Special Prehearing Conference on

M[ ?D Q. NEPA Severe Accident Contentions (April 20,1984) (unpublished),

48/bl 2Q|X
slip op. at 4).

Q$iWW. t 4. In keeping with the National Environmental Policy Act,40 C.F.R.1502.22(b)offpg , MF..# and the Commission's Environmental Protection Regulations,49 Fed. Res. 9352,ff?.$:' - . . .

s #c. : $f , c.-
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I i 9357 (March 12,1984), the Board has considered a full range of both the probabili-.

*
i ties of various accident scenarios and their associated consequences. Given'the de-

s

\( 'velopmental status of these types of analyses and their high degree of uncertainty, a
'

reasoned approach is to review and consider this range, including the calculated &
8

certainty range. We have considered on this record a reawnable range of dose con- e
version factors, exposure levels (protective action eff,ctiveness), bad weather, and '

the probability calculation uncertainty range. A'' hough upper bound results were
not pcrtrayed here in every instance, we have compensated for that lacking by*

giving greater weight to the uncertainty range, especially the upper bounds.

F-79. It is inherent, perforce, that estimates of YUry low probability,.
severe consequence accident risk, for which there is no direct experi ,
ence, will have large uncertainty, It is correct that we have consideredA

the uncertainty range, but we find there is no basis for giving greater
;* ; weight especially to the upper bounds. Rather, we maintain tlut in con-

:
.,

L si&: ration of risk it is not only proper, but mandatory, to con $ der the
-

3 |. cothbination of probability with the magnitude of tne consequence. /\ _

,y , (-

,

Based on our consu)ieration dl this record in 159 above describ-d framework LJ ,[ 5.
4 .

and what has been therchy disclosed in terms of 'he environmental impacts oft '

potential severe accidents and the uncertainty in measuring both the prr.babilities
and consequences associated therewith, we conclude tN t further NEPA assssment '

*

in te/ms of weighing environmental costs versus benefits of the project is wshanted3

i q, fot Unit No. 2. A stay by our Commission of any determination oflicensing of tinit
i

No. 2, in terms of the acceptabi: sty of environmental impacts, is appropriate for the
following additional,rosons-

' '

'

(s) The pending availability, for NRC review, of the Pennsylvania Pun $ tait?
Commission's investigation results will precisely focus on and develop'ther,

"
econornic issues associated with Unit No. 2's potential operation.'

, (b) Unit No. 2 is 11v paiany completed, wit' ia.se.sice"no; scheduled until"

i ..I'
the 1990s. o . .y of .sc n?ing now vill not : sve the ionstruction scheduling" t

[ intpct assumed it sus t stay f.sr a nealy c,,mpleidd plant.
' -

(c) There have been vast! ,anged circumstances since 1973 when this issue .
,

) ~ i
*

? ,

was last examinad bf Commission in an adjudicatory context. These:,. ' '

N M - changes Nil a.T h ,the wonomics of the plant's operation. Also the partialk ,
i

ftature of(Cn''rbyon completion will affect ti.e economic analysis whe.tp ii i s

coinpering Unit h 2 to alternatives, in contrast to comparing the econog . !,

( ics of a completed pont to the economics of alternatives.
;4 . , .

,

d The lack of ptNio.as consideratit i at . .e consa xtion .sta/e f '<

conservation'1 Jcogeneration, alternatives also > compels '
.

!
~

etc. a, *
3

!
reconsideration. Conservation, socd t:tanagement, cogeneration, and rate W.
structures to promote efficient use of production are now an essential
component of the Nation's energy policy. National Energy Act of 1978..

They are no longer viewed as " remote and speculative" possibilities.
-

,

In conclusion, before doubling the potential for the public's exposure to these envi-.
f ['

. ronmental impacts in such a high density population area, NEPA requires us, as
;

* - y,
' ,1
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federal ofncials charged with protecting the environment, to stay a decision on Unit
No. 2 until the Pennsylvania Public Utility has completed its investigation.

F-80. City's reasons to stay a decision on Unit No. 2 simply will not.

' wash. First, the fact that there are uncertainties in estimating (of course
-

they cannot be " measured'') both the probabilities and consequences of''

) f( ], potential severe accidents in no way supports the conclusion that further
....

,

NEPA assessments are required. The record is complete and adequate'
'

.- with respect to environmental costs. The benefits (a reconsideration of
,

,

U ~N :+' ,'
,

.

need for power and alternative energy sources) are not a proper subject- -'

for litigation before this Board. No special circumstances have been
,

,

.. , q *hown or are apparent to call into question at this late date the environ-:.

,'] j y. .

.7 f(, w l' rnental judgments reached many years ago, at the construction permit
,

J | : .u ' q, stage, on the benefits of the proposed action. This is not affected by

.-
economic considerations of:23

'' !

(a) the pending availability of the Pennsylvania Public Utility Com-i

J l mission's investigation results of economic issues,

I (b) a change in construction scheduling impact,9*

' (c) possible changes in the economics of the plant's operation.-
.,

F-81. Finally, we do not accept the conclusion that the public's' ~-

- exposure to the environmental impacts of severe impacts has been
doubled. Philadelphia Electric's application has been and is for operating
licenses (or two units at Limerick. The fact that risk estimates have been'

< /

,

expressed in terms of reactor-years of operation certainly has not ob- '

scured the fact that risk will attend operation of both units.
F-82. City's proposed Conclusions of Law are rejected, for the rea-

, ,
,

- ~( , ~ sons given above.-

-.c,,.
1

'. 7. City.H: Evacuation Speed, Backups and Bad Weather|'." n:~:
- a .g

.; F-83. This contention, as admitted, alleges three reasons why the'
r -

FES does not accurately reflect either the median or upper estimates of'

- ,' ' the radiological effects which would result from an accident at Limerick
,

because several key input assumptions associated with human activity'- o
- after a severe accident are not realistic: (a) incorrect assumption of

cvacuation speed, (b) failure to correctly consider backup.of evacuees at'.-
Philadelphia's outskirts, and (c) failure to adequately consider bad

,

C J> .
.

6
^

weather scenarios. We discuss them in turn.
_

,

'i'g ,. - %/ ,

** + -ys

" '' 23 See Censumers Power Co. (Midland Plant. Units 1 and 2). ALAB-458, 7 NRC 155,16163 (1978)-
,

(economic cost of the proposed action is only material under NEPA when there are environmentally su-v' --

f perior alternauves).
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a. Evacuation Speed

,
' l

The base case average evacuation time (spece of 2.5 mph is based on a 1980a.
t

study which is now inaccurate. Chy. as past of this section of the contention. tefers, [ C, to the Statement of issues of the Commonweshh of Pent.sylvania with Respect to
*

*

' , . .]] Offsite Emergency Planning. January 30.1984.

. O g f)

- .. ] F-84. In its Statement the Commonwealth asserted that the Appli-.

- J ]L cant must prepare an updated evacuation time estimate study for the
. ,. Limerick plume exposure pathway EPZ; the evacuation time study the

S d Applicant has submitted to the NRC for approval is outdated and based
.

'

])
j on inaccurate information. Deficiencies in the study include, but are not

'
necessarily limited to, reliance on out-of date and inconsistent censusy

_ ,!! data, use ofincorrect evacuation routes, use of a concept of" maximum,

1 evacuation time" that does not accurately reflect the size of the plume'N

EPZ, and failure to account for the notification system to be installed by,;

i 1 the Applicant.
4 F-85. The Sta8T did derive the mean effective radial speed of 2.5

"'i mph using an Applicant's consuliant 1980 report estimate of 4 hours

~ Q travel time to clear the 10-mile EPZ. This was not the only basis for this
h rate of travel. The Staff, in its risk analysis for the Indian Point site, de-

'7)
rived an effective evacuation speed of 1.5 mph on the basis of a mean es-, ,

'

timate of 6.7 hours of travel time to clear the 10-mile EPZ. This was
- based on two evacuation time studies made for Indian Point, as
% reviewed in NUREG/CR-1856, "An Analysis of Evacuation Time Est'-

mates Around 52 Nuclear Power Plant Sites," Vol.1, May 1981. This,

,M speed, equivalent to a slow walk, was considered reasonable by thes

,p Indian Point Licensing Board. Hulman and Acharya, ff. Tr.11,525, at.

12; Indian Point, LBP-83-68, supra,18 NRC at 888. Because the popula -
' '

M tion within the Limerick 10-mile EPZ (0.16 million projected for the,.

year 2000) is considerably less than the population within the Indian>

Point 10-mile EPZ (0.25 million projected for the year 1990) the Staff
"I judged the effective evacuation speed of 2.5 mph for Limerick to be con-

- .| sistent with the 1.5 mph for Indian Point. The Staff recognized there

] could be other factors, such as terrain differences, differences in capaci-e,

,,f; ties of road networks, etc., which could influence the effective evacua-
g tion speeds. Hulman and Acharya, ff. Tr. I1,525, at 12.+

.M F-86. The Staff did not presuppose great accuracy in the 2.5-mph, ,

"G6 speed estimate or in other parameters used in the risk analysis. It asserts

@@N}@ithat a reasonable bounding of risk estimates due to minor perturbations
/;y/g in evacuation model parameters is provided by the use of the "Early,.

MEf - Reloc" mode of emergency response discussed in an alternative risk'4

'MM analysis of Appendix M of the FES. Finally, the Staff notes that the risks
f|4 4-

%y.
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~ of early fatality are dominated by Limerick reactor accidents initiated byU. . -
,

severe earthquakes for which evacuation is unlikely, and only the " LateM:.c . -

,

Reloc" mode of emergency response would apply. Hulman and Acha-*'
.

_ , , .

Sa .~: rya, fr. Tr.11,525, at 10-13.
dl,?si- j . d F-87. . To examine the effects of changes in delay times and evacua-

Q ".4 - f.'?'d tion speeds on the final risk results, the Applicant performed sensitivity
. TC ': - O .' #.1 . analyses using various models and various values for the delay time and
; |, q p, q - 5 7 ~ < aj evacuation speed parameters. The results of these calculations were sum-

,
. , . ..n , ~g . . . , matized as estimates of the public risk of early fatality, from which ity ' q: , L was concluded that the predictions of public risk do not differ significant-''A

' 'Ys O f3 ly when the evacuation speed is varied from 2.5 to 10 mph. Daebeler et
'

c,. a
'

. ~
% ' 'c ' 4 ?x'' ; al., ff. Tr.11,114, at 22-23, and Table 2.
nQ F-88. The Board finds that the value of 2.5 mph for the average-

-

][ . evacuation time may, indeed, not be accurate. We note, however, that' '

,-
' ; 't comparison of the FES results with the results of an extreme case of a-

' ,'
'

' 3 hour delay time and a 1-mph effective evacuation speed would change
% the estimate of the predicted public risk of early fatality from 3.5 x 10-5wx - .

Y - .v a 1 to 9.9 x 10-5, a factor of less than 3, which is insignificant compared to

. W H'+. the uncertainty of the estimate itself. Id., Table 2. See also our Findings
;NN above on DES-2.This part of the contention (City 14a) is without merit.' '

m +

,,.w .

fNI,,''-[. b. Evacuee Backups at the Outskirts ofPhiladelphia
e .,. - ..

#, t
..

b. Not included in the base case is the known phenomenon that as evacuees ap-*

r ~ s.. [iq proach the City outskirts, their speeds would reduce, backups would occur and con-
m_... .

~ sequences due to trapped evacuees would increase.
. .

'' W :: j~ . .,
. .' n L-

}
. s>

F-89. Philadelphia, at is nearest ' outskirts, is approximately 21A "c - .q.
miles from the Limerick reactors. The Staff does not disagree with the"~ '1 i . - . . .
City assertion, but concludes that there would be no appreciable changesZ [ g ,s

in the results of the risk calculations, taking>the backup phenomenondQ.p .1 - - N
Q5 '. w ;. ;w.M into account, for the following reasons. First, an accident would have to

#M.D. occur, of low probability, that would release a large amount of radioac-L
,

tivity to result in high radiological doses substantially beyond theY M :. % 32
4. .f. #,4 . E, Y. 5 - ' 'M.~610-mile EPZ. Second, the wind blows toward Philadelphia only 27% of^

! 6:/ :.
.

the time. Third, given the above, the atmospheric diffusion conditions
- .

' - c

//f -
'

would have to be poor to allow sufficient concentrations of radioactivity

@p. .
7 T .j E| '

to remain in the plume. Fourth,'evacuec.a would be advised that after.4 ; d, ?.:

@k[j h h 4 % Q - crossing the 10-mile EPZ boundary they should travel in a crosswind
direction. Fifth, in an actual situation, contrary to the CRAC Codehg#h@b * assumptions, the plume direction would be variable, and the evacuees'

Mul[@Wi,,'.*,ayS. .
9,4

directions of motion would be variable. Sixth, the Staff made additional
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- ' 7,, calculations assumine, that all the evacuees in the plume exposure path-
'| .."x way within the 10-mile EPZ and in the SE and SSE sectors (toward Phil-.,

. i"' .i , adelphia) would wind up in those sectors between 20-25 miles before
9,7 ' . . M the plume arrived and remain there during plume passage. The resultsi '.

,ef'Q S" Q',3 of the latter calculations alow the comparison of the estimated societal
;.B .

f; d: d... . to the City contention. These comparisons show no increase in early$$y.. %| .. .
'

risks originally calculated for the FES with those calculated in response
(:

JfiyEg;;j fatalities (assuming supportive medical treatment), a 5% increase inV e,

IO' 4'W0 early injuries, a 4% increase in latent cancer fatalities (excluding
C ' Y ,' $ j thyroid), a 5% increase in latent thyroid cancer fatalities, and a 4% in-

' crease in total perms-rems, for the calculations based on the sutedp _ ,

.. ,. " 7t assumptions. Hul M and Acharya, fT. Tr.11,525, at 13-17 and Tables- -

9: . .N >~ u ': 4 2,3 and 4.
- O

_
,,! F-90. Given the magnitude of the uncertainties inherent in the risk<

analysis calculus, and the conservatisms of the CRAC model cited
, . 3 above, such low percentage changes in the public risk caused by a

1 backup phenomenon have no significance. This part of the contention,
_,

. ''4 (City 14b) has no merit.' -

, .,w

,['%

-
. ~:. . , .. ,

u:, O c. Bad WeatherScenarios

' S'
, ki.. '

<. - , . ~

"
.-

e. The DES does not separately portray the health consequences under bad
.

,j ,1.4 , ,?i weather scenarios. Many weather scenarios, including theoretically bad weather
|; { ,, / ~ .]l conditions, are averaged together.

,

: m. 'n.-
-

-

-
-

' /j ;' ~.
" j. . " 'j F-91. The FES does not, in fact, provide a separate showing of the
6.%W . effects of bad weather scenarios on risks. The CCDFs in the FES impli-c

'

ly''k |$yd citly portray the effects of bad weather, however, because these higher
' ~ " 1.3 7; b .? consequence situations (assuming large releases) have much lower prob-:

' ~ ~ M ,- Y] .d ' abilities than the better weather situations and show up in the tail ends-

a. e

f M. of the CCDFs. The weather conditions, themselves, are not averaged.
s :.. r

J' >

C;% Rather, the consequence magnitudes associated with the ninety-onef
'

ny

.'3 # weather sequences are averaged to obtain the conditional mean value of
X',,C 2: the consequences. The Staff recognized, however, that bad weather sce-9,fyij narios might have an impact on evacuation. To provide a bounding cal-x 4

.;c .3Cj culation on the impacts of bad weather, the Staff provided, in Appendix
d-[.k m - %,f0} M of the FES, an analysis of an alternative response mode, "Early
MM ig fis $ Reloc," as an alternative calculation of public risk. Comparison of (a)

~

Q .#[ ,N % hh the total sccietal risks within 50 miles of Limerick per reactor year for

y .;
-; :MfdD'a the case of Early Reloc for accident causes other than severe earthquakes<

g ,. Q g j and Late Reloc for accidents caused by severe earthquakes (Table M.la)
Iwn > f.; with (b) the case of Evac Reloc for accident causes other than severe, c _ n ~ . q ,; y

( e w A. n . . , . .
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!

earthquakes and Late Reloc for accidents caused by severe earthquakes
, -: (Table L.la), shows an increase in early fatalities with supportive medi.

cat treatment of 20%, an increase in early fatalities with minimal medical'

treatment of 25% and no change in early injuries, latent cancer fatalitiesX ,' -

, . ';..y., excluding thyroid, latent thyroid cancer fatalities, or total person-rems.'

Hulman and Acharya, ff. Tr. I1,525, at 17-20.- ' , ~ ' -

; ; e.c;. i F-92. While it is true that the FES does not separately portray the

'L- health consequences under bad weather scenarios, the worst (weather), , . .

,' 1 : ' , ,' 4 cases are included in the calculations of the CCDFs (Tr.11,672
.

- (Kaiser)) and the bounded changes in public risk due to such conditions.

can be inferred from the results of the analyses presented. Moreover,
.

such changes, while not a result of not considering bad weather, per se,* '

. . , .- j but a result of assumed changes in emergency response, are found not
,.'{ to be significant compared to the uncertainties inherent in the risk'

4 analysis.
! F-93. This part of the contention (City-14e) has no merit.

I
) 8. City-13: Dose-Distance Calculationsfor Philadelphia

'

F-94. The essence of this contention is that the FES does not expli-'

-

W ~ citly provide curves of calculated radiation dose resulting from postulated

(f|c
severe accidents at Limerick, as a function of distance, specifically for
distances including the City of Philadelphia (City). City asserts that the

,'' absence of this explicit data mr.kes it impossible for the Commission to
accurately ascertain the likelihood of the public receiving doses in excessa

,
~ of Protective Action Guide (PAG) levels, or in excess of some other'

.7..
unacceptable level of societal risk. In particular, City believes that the
high-density population around the (Limerick) site should be taken into

' account and the probabilities of the occurrence of release and of occur-
'

_. .

rence of environmental consequences should be presented separately, to
. ,

be separately understood and evaluated.
,

;

! F-95. The Staff, in fact, did not separate out doses to individuals or
| population groups for presentation in the FES, since these were consid-

q ered as only intermediate parameters in the assessment of the impacts ofi

severe accidents at Limerick. What the Staff did present in the FES were,

. !
curves of the risk of individual dose versus distance, the individual riskI

,

(, i of early fatality versus distance, the individual risk of early injury versus

l distance, and the individual risk of latent cancer fatality versus distance.'& '
,

qQ,y- Staff Ex. 29, Figs. 5.4i,5.4j,5.4k and 5.41.

'6 F-96. The Staff also presented in the FES the results of its calcula-
"' @J",u .;N(S tion of the probability distributions of the number of persons who would, ',

|
j"; receive doses to the whole body, thyroid and bone marrow in excess of*

yJ
~ nm

A 1 $gg; c
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''

25, 300 and 200 rems, respectively. StafT Ex. 29, Figs. 5.4b, L-1, L-2,

-
*

. L-3 and Table 5.1Ig. Included in the results were the people of Philadel-'

* ,' phia who might be so affected. Calculation of the individual dose versus
' '

'; distance for each release category considered would have resulted in a.

,_

' .. . . ; - : substantial increase in the bulk of the FES without providing any addi-
$ / g.,;f ; ''. ff)] tional perspective regarding the important health and economic impacts

1; 'b (resulting from severe accidents at Limerick). Acharya, ff. Tr.11,525, at
'

:
.

4,.%; . .E : .2'N _ 22.
? - p 1. F-97. In response to the contention, however, the Staff made calcu-% ,

"

wi' ej lations of the conditional (i.e., assuming the occurrence of the low-
~ .

, -
.

' S U ., [ M .. d probability severe accident) downwind individual whole body dose from

; 4 3y.p ,. [''g[f- '- f t. L.|y early exposure versus distance (using CRAC) for the release category 11-

I ' ~

, . X. T/WW, one of the worst consequence categories analyzed, whose proba-
' ' ~ . . bility of occurrence is calculated to be 2 x 10-6 per reactor-year. Given,

' d the occurrence of this release, the mean values of downwind individual.

.C.}i[ , ] wbole body dose from early exposure (inhalation dose integrated to 50s
.

-

>- -
- years) in the Philadelphia area would be:-

,,

%, . .. . . , ~.
.- . n. ;.:.r . , -. , ,e w eg, "- W thin 20-25 miles: 27 rems.

f;* M C, Within 25-30 miles: 16 rems.
L, , -'- @:)..L.~ ''.{ The mean values of population exposures would be:;

,

y. ,t' N..
Within 20-30 miles in :he SE sector: 18 million person rems.

'

>
. . . ,u :

~/ M-

,'_.;.~J - <- Within 20-30 miles in the ESE sector: 13 million person-rems..~.
. _ - -

,,
- m

- .
6 - e : '- The mean values oflatent cancer fatality would be:

...- . ,

. v~,

1 Q. 9 . ; Within 20-30 miles in the SE direction: 1100.
. g W. , { , Within 20-30 miles in the ESE direction: 800.

,

. q
' '

All of the above calculations assume the wind blowing toward the SE'';g , s

< M ,,. ' X.c q~ and ESE directions, which occurs 11 and 16% of the time, respectively.
. 1 1 Based on the above, the probability of a Il-T/WW type of release impact-

, @Y'u . # -', '~
- '

'i'
F . ing people in the SE sector is 2 x 10-7 per reactor year and is 3 x 10-7
| y. Je; per reactor-year for people in the ESE sector. The conditional person--

%% ; er,,
, ME , [j. rem estimates are higher and the conditional latent cancer fatalities are

$%pfD(Q N
2 .i lower than those presented by the City in its contention. Hulman and

' Acharya, fr. Tr.11,525, at 23-24. '

| M|5 eg.? ' . qj F-98. The Applicant asserts that it is not necessary to prepare dose-
$gf 6 ~. - "d distance curves to disclose environmental risk, since suel curves do not
" . i ',~ ,' .;.- ? i .' 7j consider the effect of the doses on the population. To respond to the(r. ,

" "
s .q- s

t,.- s' ; ($ , ', ,;.
_

i: O
.

- 582
'

. y( ' ,j~~ m-

, ,

j-
. . ,

}!;
.

. . ; - . +w ,, u =-, p..e . \
''- rK*

.
~ 2 _ ,.

f e| , * .~ , ,-- j. m .
- * ' "

' "4 -:(- '' '"
_

g g ,

:. : . > . ~, ,

'
'_ .-u

, , g
, , . s

-*"" %
, 1 y ej ,

e . - e . ., . -
, ,, ,

*
g

r y % b *| A

-. % , , ' _ y ._ ,_ ,_



. _ . _ .. . _ _ _ . _ _ . . .
,

.

.
.

. contention, the Apolicant nevertheless developed dose-distance curves
for the two sectors (SE and ESE) which encompass Philadelphia. These

1
- are presented as Fig. 2, for whole body dose, and Fig. 3, for thyroid
dose, of the Applicant's testimony. Daebeler et al., If. Tr. I1,114, at 45.

F-99. The results of preliminary dose-distance consequence calcula-
tions by the City for the II-T/WW release with the wind blowing toward
the SE sector indicated that the chance of citizens of Philadelphia receiv-'

i

- ins a whole-body dose of 5 rems at the City boundary (21 miles down-
wind from Limerick) would be 70%; the chance of a 30-rem dose wo'21d
be 40%. At the eastern boundary of the City the chance of receivir.g a
whole-body dose of 5 rems would be 55%; the chance of a 30 rem dose
would be 15%. In 50% of such releases, given the wind dire-tion toward

.

Philadelphia, the total exposure within the SE sector in the 20-30 mile
,

;g
range could reach 10.5 million person-rems. This, according to the
City's Contention 13, could result in as many as 8400 latent induced can-

,

cers including 4200 latent cancer fatalities.
F-100. While the Applicant did not check the City's results by inde-

pendent CRAC 2 calculations, it does not find them unreasonable. It
does not believe that presenting the results in this way gives useful
insight, however. For more helpful perspective it, like the Staff, factored

} in the probability of release category ll-T/WW and the probability of the
wind blowing towards Philadelphia to calculate the predicted frequency'

,

with which various dose levels are exceeded, as follows:
~

.
Predicted frequency with whleh dose

Dese Distance levelis exceeded per reactor-year

' 5 rem 21 miles - one chance in 2% million
;-

-1
30 rem 21 miles one chance in 5 million

5 rem . 30 miles one chance in 3 million
j,

30 rem 30 miles one chance in 12 million

f

These doses would not lead to clinically detectable early effects. Dacbeler

i et al, ff. Tr.11,114, at 46-47.*

- - F-101. The Applicant also calculates a much smaller number 6f
latent cancer fatalities. City's conversion of 10.5 million person-rem to-

4200 such fatalities implies a dose-response relationship of approximately
400 fatalities per million man rem. Id. at 48. The predicted number of

;
latent cancer fatalities is uncertain in the range 10 to 500 cases per mil-
lion man-rem, with a probable value of 150. Staff Ex. 29 (FES), at p.'
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. 5-67. CRAC 2 uses 168 cases per million man-rem, modified by the cen-
tral estimate, which, generally speaking, reduces the predicted effective-

~

s
, . ness of the' dose by a factor of 5 for individual doses under 30 rem. App.
'

{ Ex.152, at 10-25. Thus, the 10.5 million person-rem would lead to ap-.
. c

#
, %/. proximately 400 fatalities. These woul ; be spread out over approximately

w7, '' " d i 30 years, at a rate of approximately thirteen per year. This compares,

Dt,, ' !.. 1 with a death rate due to cancer from all causes of approximately 3000
C.{f 1- l'-' ( .1 - = per year for a city of the size of Philadelphia. Furthermore, the 400:

~p;''1 latent fatalities must be associated with their frequency of occurrence,2C N:
; . - x 10-6 (probability of source term) times 0.27 (wind direction) times<5

f,i $ _;. ,

e'f 0.5 (accounts for the less favorable diffusion conditions) equals 3 x
!ypp . , . - 10-7, i.e., approximately 1 chance in 3 million. Applicant believes the:Q. 3.[7 predicted societal and individual risks within the City of Philadelphia:

%| & cf . %g (from severe accidents at Limerick) are very small indeed. Daebeler et
M.J '

i al., fr. Tr.11,114, at 48-49.<

; { s|
, | F-102. Considerable cross-examination of the Applicant by the City

um . i related to the concept of " risk aversion." Specifically, the City asked
th . [. ~. l whether the Applicant agreed that not all people weigh the consequences

'$.. ~. i, i of accidents equally; that is, they do not give the same weight to an acci-
C'~ <| dent involving 10,000 deaths versus I death, assuming the same fre-,

;t - - quency. Applicant thought that people would weigh those things difTer-
,S ,' . . . . S. , ently. It added t:lat,

,

V 4R. ' % g/
'

t', (5 f '" . [oln the other hand, if the frequencies were very low, and here in connection with
3 - the kmd oflarge consequences that are considered in probabilistic risk assessments.

" " ' ' ~ ::(h
' .? (PRAs) the frequencies are so low as to be almost beneath comprehension of the

*
' :

f M-

-

,'N i'.g d , ''
average person, when you start talking about probabilities of one in a million or one

'M' in a billion per year, it's very hard to conceive of what the consequence means, cer.
_ii tainly independent of the absolute probability or even with the absolute probability,

g .;, g:. - ]. , , e -
,+

- it's sometimes difficult to conceive ofit.,

a
% ,, y ,'. , s ~j Tr.11,787-88 (Levine). Asked whether it would be important to disclose

1. -{ ij those probabilities, separated from, but . not isolated ' from the,

, .. @# . . tj consequences, Applicant answered, "I don't think you can view them
-

- ., p , y' " separately. I think you have to view probabilities and consequences
- ,J :"--

. 1,'' . 7 3 jointly, whether it's with an 'and' or with a ' times'." Tr. 11,789-90
f ; ; : 6.,,5 , Levine). Applicant agreed that cutainly anyone who is rational would(

gi _ , p r W5j view that, at the same frequency, the larger consequence is a more seri-e

% 12 j.E . 5 hy, 'd ous event than the smaller consequence. Tr.11,794 (Levine). See our7

yQyp. WJ.hM discussion of risk aversion, at the end of this section.ng v , ohj.r-Q n2 E9 M,S igg.gj F-103. To the extent that the adequacy of the FES might depend
3;gWf? M.M/ ;j upon explicit disclosure of dose-distance relationships, particularly but
gy ; f* ' ' ; i not exclusively, for the population of Philadelphia, both the Applicant
.:.,' ,c. - -

& <;|
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and the Staff have either provided such information in the record of this
proceeding, or described how such information can be derived from the

' information available either in the FES or the record. In any event, we
do not agree that such explicit data are necessary for the purpose of as-

.-
- sessing the environmental impact of severe accidents at Limerick. That

,

.,3
impact necessarily involves the total population surrounding Limerick,; .-, .g

'' - including that of Philadelphia. Average measures of environmental risks
. ;

'

;. are obtainer )y combining the frequency (likelihood of occurrence) of
,

g.? ,' } x , :W accidents and their impacts (consequences).2* Such averages are used as
H- ,

,

an aid to the comparison of radiological risks associated with the azident
,

,J .;
7. -; releases with risk associated with normal operational releases and with

, .

other forms of risk to which the public is exposed. A common way to.M'-

'' ? Pd combine the risk factors is simply to multiply the probabilities by the
.

?- I 2, consequences (as done by both the Applicant and the StafD. The re->

y sultant risk is then expressed as a measure of consequences per unit
time. Such a quantification of risk does not mean that there is universal
agreement that peaples' attitudes about risks, or what constitutes an ac--

,

- ceptable risk, can or should be governed solely by such a measure. It
can be a contributing factor to a risk judgment, although not necessarily
a decisive factor. Staff Ex. 29 (FES), at p. 5-98.

F-104. As an example of the kind of risk comparison made in the
.

'
.

,

FES, it is noted that the largest risk in the entire region surrounding'

.- _ ~, Limerick is associated with latent cancer fatalities (excluding thyroid

-(,
.

persons) and is estimated to be 7 x 10-2 per reactor-year. Using the^

ol American Cancer Society value for background cancer mortality rate in
' .3 ; the U.S., and the year 2000 population estimate within 50 miles of

; -

,
,

Limerick, it is estimated that there would be 10,000 background cancerx- -

4
h fatalities in that year. FES at p. 5-99. Even if the FES estimate were low

A
''

by a factor of 40 (Tr.11,286 (Acharya)), and the latent cancer fatality
rate were 2.8 per reactor-year, this would be only 2.8 x 10-* (2.8/-

-

,

7 10,000) times the background rate. From comparisons like this, in the

'. FES, it is concluded that the risk associated with severe accidents at

( Limerick is small compared to like risks to which the public is otherwise. y

.,

,-( exposed. Staff Ex. 29 (FES), at pp. 5-98 to 5-99.4- '

~ ~ i F-105. For the reasons discussed above, we find this contention'

|-[
' f .

(City-13) without merit.
L- : , .{> Lt

, y Y.. }y , : y
i" *s TcT

Q .,3.T, M . b
'

,

--

' ,-
3

.Q w R. 24 This is in accord with the Commission's " statement of Interim Policy" on severe acculent risk- ; I' - p? f ' # ~,
*

' analysis. 45 Fed. Reg. 40,101. 40.103. col. I Uune 13.1980L It requires that the NEPA analysis of the
.' * * ' ; ; risks of severe accidents give equal attent on "to the probabihty of occurrence of release and to the

.

' - ' . . '
probabihty of occurrence of the environmental consequences of those releases."
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a. Rhk Antsion,

,

.F-106. In its findings and recommendations in the Indian Point
,

/ 9: proceeding, the majority of the Board recommended to the Commission;

-

. that in assessing societal risk the Commission consider not only expected
' '

| risks, defined as the arithmetical product of probability and'
.

,

;>J ~l consequences, but also the absolute value of the consequences. Indian-

,

.f , .s ..J Point, LIIP-83-68, supra,18 NRC at 891. It stated that "[bly focusing on
'y. expected risk values only, we may overlook other important social and..,

J .S , ,s- 3 ethical considerations." Id. at 892. The m:.jority then gave examples of
^

one accident (sequence) with a probability of 1.5 x 10-5 or causing two..
7J, - ; fatalities (per reactor-year) and another accident (sequence) with a.."

q ;, y.7 ..j[
. . ,:m probability of 2 x 10- of causing 100,000 f.:talid:s, for (presumably), ,

Unit 1, and one accident (sequence) with a probability of 4 x 10-6 of.
,

' -

causing two fatalities and another accident (sequence) with a probability
'. ^j of 10- of causing 100,000 fatalities, for Uni 2. The risks are 3 x 10-5t.

'

*
'

and 2 x 10-3 fatalities per reactor-ye.-- for Unit I and 0.8 x 'O 5 ands.

10-2 fatalities per reactor-year for Unit 2. The ..os of the risks fcr high, .'
- .i - consequence to low consequence are 0.7 x 102 and 1.2 x 102, respecave.

U' - ~
;, ly, for Units I and 2. On this basis the majority suggests that lower risk.,

j should be demanded as the potential consequences increase, analcgously.
,

. ,

W '3 to insurance companies limiting their liability for very large accidents.m

$ 4:.1 Further, it specifically suggests that the Commission should nac ignore-

1 the potential consequences of severe-consequence accidents by always,,

E : multiplying those consequences by low-probability values._

'. ! F-107. Judge Gleason, in his dissent, r:ferred to the Commission di-
,

,
. ,e|.' rection that any testimony on accident consequences for Indian Point

? | T ' Q , g , M'
must include a discussion of the probability of the accidents leading to; .- y ,

,

'

the proposed consequences. (See Consolidated Edison Co. of New York.

,;* K cf:Je oM (Indian Point, Unit 2), CL1-82-15,16 NRC 27,36-37 (1982)3
;; | Ci F-108.- We observe the following: First, the Indian Point Hearing

'

f f @[FN W:
,.

F1 D was a very special discretionary proceeding, in which the Commission
j i provided specific guidance on the admission of contentions and the+

m .- ' " e formulation of issues for hearing. Indian Point. CLI 8215, supra. We do,

, ' ' not find this guidance binding on us in consideration of severe accidents
- '

h under NEPA in this proceeding. Rather, under NEPA and the guidance
,

E} [[ ( '
jf h . .', j provided in the Commission's Sta:: ment ofInterim Policy on Nuclear

.J R J c :' 4 4 9 zM Power Plant Accident Considerations Under the National Environmental
MN, g.,) Myi ' Policy Act of 1969 (45 Fed. Reg. 40,101 (June 13,1980)), we find,
k. .kh5J.(M) ;

. currence of releases and to the probability of occurrence of the environ-
first, we must pay approximately equal attention to the probability of oc.

r gg ;.eweg
. 4D;g.q:n.9 mental consequences of those releases. Id. at 40,103, col.1. Second,.3a m,u gy ,.9

. <

,%q q.a%d'w ' |
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while there may be some emotional appeal to attaching greater signifi -
cance to the risks of high consequence, it is no less rational to argue that
event probabilities of 10-8 per reactor-year are so small they may be ig-

t nored.
F-109. In any event, we believe the proper approach is to, character-

. .

ize the risk of potential accidents at Limerick as meaningfully as possible
,

'

7 ;, ;

,,Y Q'., , .

'

r and to compare this predicted risk to the actual risk (based on extrapola-
,

' ' tion of actual experience) to which members of the public are otherwise
,.

3 M; | exposed. Thus, we are led to the value judgment of whether .or not a"'

e , . O, ; societal gain resulting from the proposed action is acceptable knowing"

'
*- - the magnitude of the incremental increase in risk attendant to that'

,
~

' action.- ' <
.

* |
,._M ,]J -;

'

-

^

:| 9. City-15: Contamination of City's Water Supplies-

.

t
I . a. Introduction andSummary

J F-Il0. As admitted, this contention states that:

i ~ The DES does not adequately analyze the contamination that could occur to*

nearby liquid pathways. and the City's water supplies sourecs therefrom. as a result
.,

of precipitation after a release. A reasoned decision as to environmental impacts
,

I' - j }- '<.
' "

'| - cannot be made without a site-specific analysis of such a scenario.'
.,

, n.
The DES addresses at great lensrh releases to groundwater (DES at p. 5-34 et*

t -

( ' * - j[;f
' ' set), but gives only a cursory and conclusory discussion of contamination of open

; - - -

j'' water (DES at 5 33). This issue is of crucial concern here as the two major water...
j -

bodies at and near the facility are the City's only water supplies. The City also has

,'

open reservoirs within its boundaries which could be contaminated through' +'a$ :s.

], , , ~ ~ precipitation. For an issue of such great importance, insufficient consideration has% '

been given here. The mandate of NEPA to take a hard look at environmental conse-' :c,.;; " 4 - ,

. v: quences has been ignored.'

.

, ; , m. q ,

,

4
. >.i s..

' .g u - 4. -d .F-111. Evidentiary hearings on this contention were held in Philadel-
.

*' ; ' phia, Pennsylvania on June 19-20, 1984. Both the Applicant and the
. . ] ' Staff provided qualified witnesses and written testimony. The City of

,

(-

Philadelphia (City) cross-examined the witnesses, but provided no wit-

, 9 j{i;,c . 'g:, idiT [%.} nesses ofits own.
..

'

F-ll2. City's contention refers to the cursory and conclusory discus-f .c .] sion of contamination of open water in the Staff's Draft Environmental
*

-

f.W 77 ~' , ~ g

. ,g ? Statement (DES). We note that the Final Environmental StatementQ fU ..
W .Y'% . d.A d (FES) expands the discussion of this subject somewhat, but, in fact,-

8h -
does not provide a site-specific analysis of the environmental impacts of

WW' ^:hh[:(fc <contamination of open water for Limerick. Staff Ex. 29, at pp. 5-92 to
M.y' 5-93. Both the Applicant and the Staff provide such analyses in theirr. . ) P1

'..

.
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testimony. Bartram et al., IT. Tr.12,007; Acharya, ff. Tr.12,141; Wescott.

and Fliegel, fr. Tr.12,141; and Lehr, fr. Tr.12,141. It is the results of
these analyses that we examine to determine the adequacy of disclosure

,
-

'

and the contribution to risk from this source, in the context of NEPA
!

f( , . ;
. F-ll3. While the FES discussion of the risk from potential contami- |

q . requirements.'

'. .
,

> - M ~ti 4-
-

nation of the Philadelphia drinking water supply resulting from a severe l

^A -

' '.; accident at Limerick largely dismisses this risk as being of small impor--,u;

'd ^ ' - A.: ? tance compared to the risk from radioactive fallout on land (FES at p.
'

, ' 7; _ _ - - - (- 5-?3), no site-specific analysis was reported in the FES. In response to
;i the contentior both the Staff and the Applicant presented the results of4. - ,

, / ~ g' ~ y,4 such analyses in testimony. Both parties used probabilistic risk assess-
| . O. ' .3 <: 1 ment methodology to estimate the probabilities and quantities of release

-

+

z i;.. ' 4.1 ;q, #~ O.-% of fission products to the environment. Both parties also used versions
; - + fi of the same computer code to calculate the dispersion and deposition of. , .

s N g. ? ' e ' y radioactivity on the ground and open bodies of water below the traveling
U radioactive plume. The amount of deposition in the Delaware andn. -

;.~
~ t'N. S .' ? Schuylkill watersheds was then determined. The concentrations of

d Sr-90, principally, in Philadelphia's water supply system were then cal-
*, .' -.1 culated as a function of time. These concentrations (and also those forc.

"
.

7.j . y other nuclides of possible significance, i.e., Cs-137, Cs-134, I-131,
*

* - '

7;.' ,-J9- I-133) were then compared to (a) Federal and State guidelines for con-
5-s. sumption of contaminated drinking water, and (b) the health effects re-,.

; - ~, . sulting from the airborne pathway for dispersion and deposition of_

. radiocuclides. Both the Staff and the Applicant conclude that the riskt-

~

from the liquid pathway is small compared to the airborne pathway. We;
. a

[ l concur.
~ ' '',I.

> s,

''1 F-il4. In addition, the record shows that there are a number of
''

"fy potential' countermeasures that could be undertaken to reduce the riskW i
,

A /m. 7. ._ U
. from such a severe accident. These include interdiction and use of alter-

1 T* j nate sources and modification of water treatment processes to remove'

. ' .
'

I radioactivity.
'

, ~ r ,.;

: t, _ .; - , . .;,,
- -

. . . ' . .,. ' . . . .-.;3 b. Source ofPotentialContamination:7
.:

; 1 l'T H F-Il5. Both the Staff and Applicant used probabilistic risk assess-,

< i; bd ment methodology to estimate the probabilith 2 and quantities of release
''

:

? #~ 4 i G of fission products to the environment as a .it of severe accidents at

NM.Nkhhh Limerick. For a detailed analysis of liquid pathway contamination, one
MJTu ' / 29ggg would use all of the release categories developed in the probabilistic risk

~[N TMJ&C -Wj
assessment. Acharya, ff. Tr.12,141, at 3. The Staff, however, chose a

p'!! /WF. y much simpler and reasonably bounding type of analysis, by selecting;

'g '

Og ^ '*:E 4, only one release category. This category, II-T/WW, whose specifications
,

#

.

e-' % / ,, '
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are listed in the FES Table 5.11C, StafT Ex. 30, and is described in Ap-
pendix H of the FES, at H-13, was selected because the quantities of

,

. - radionuclides in the atmospheric release associated with i: are among

9 the highest of all release categories considered in the FES. The probabili-
~

ty of this release was artificially assigned as the sum of the probabilities;M. . .' ,'
-

@.' >s of all release categories, i.e.,9 x 10-5 per reactor-year. Acharya, ff. Tr."'
*

, ,

c c i + " '-], 12,141, at 3-4; Tr.12,147-48,12,245-46 (Acharya). This accident se-
;

9;;c.W ; C, f ;',j quence was selected because it provided the largest combination of prob.

. " ,~ ' ' 1 M .,
~ but would have a lower probability or, would be of higher probability,

ik- abilities and consequences. Other accidents might give more deposition,
.

? -

i ' "]
"

'6 % 'y. but would result in less deposition. Tr. 12,163-64 (Fliegel).a

; - W- " ~% G2 F-116. The Applicant used all of the accident sequences developed
E "i"" in its Severe Accident Risk Assessment (" SARA") to define the radi-' , ' ' ' ' #

| onctive source terms. Bartram et al., ff.12,007, at 4-5.
^

' ~

c. Transport ofRadioactivity'

- c F-ll7. Both the Staff and the Applicant used versions of the CRAC
computer code to calculate the dispersion and deposition of radioactivity.~ . ,.

$ , ,jjj : ' following an atmcspheric release from Limerick. The Staff used CRAC,
which has the capability of calculating concentrations of radionuclidesii. 9-Zq f,

deposited on the ground and open water bodies below the traveling radi-. ' . ' , mm ;.g
osctive plume, in terms of curies per square meter (Ci/m2) of thea- ( '; . *

,

~{ ground surface, due to the effects of dry and wet deposition processes.N
,

,
-

c.' Acharya, ff. Tr.12,141, at 4-5. Using actual site meteorological data and|: q
F, MN 11 ninety-one different accident start times uniformly distributed through-
' X j i_;; - out a 1-year period, the ground deposition of various radionuclides was
2./ ' " i i.; calculated as a function of distance and direction from the 5,lant site. Six-
'/ W, d 7 i teen equal sectors and thirty-four spatial intervals extending up to 500'

miles from the site were used. Id. at 5. The sampling scheme and trete-?'; ' -
,

' '

| ., _ i orological data used are the same as used in the Limerick FES for proua-

,N , a /
. bilistic analysis of severe accidents. Id. at 6. Using the CRAC output and~

?-#, -
4

i: the location of the watersheds relative to the site, the amount of deposi-
,

9. & , P tion on the watersheds for various wind directions and meteorologic dis-.,

p. G cf M9 ' ,d persion conditions was determined. Wescott and F'!egel, ff. Tr.12,141,
3 ,. ; ( ' . '' ] at 5. The amount of area covered by free water was not considered

.
specifically, because it is a very small percentage of the area of the- ''

. E[o. g, ff. . %f-- watershed. Tr.12,147 (Fliegel).f
Aa e ,

F-118. The model used for washoff of radionuclides into the Schuyl-~

.'| 1J' N' % kill and Delaware rivers consists of three terms. One term describes the
W *! initial washoff (within a month or two after deposition) as a fraction of- .

the total radionuclide deposited. Another 'erm describes the annual
-

', ,'
*

-

,
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' washoff (primarily due to erosion) as a constant fraction of the total
! radionuclide inventory available for transport during the year. A third

term accounts for radionuclide losses such as from radioactive decay..

- The model is limited to determining radionuclide transport over a-
*

.A period of years. The total washoff, however, is relatively unaffected by' '

.i / , changes in the initial washoff coefficient. Id. at 7..,

N; I . ~ ' ' ' '
j't

F-119. Because of the slow rates of washoff, determined most rc'A-
bly for the New York City water supply for nuclear weapons fallout, and,W .

t correlation to the Schuylkill and Delaware River watersheds, only theM
'

.- .

long-lived isotopes of Strontium-90 and Cesium-137 would contribute
, n. ,e , .;

, , i ,. .D |j significantly to population dose from drinking water. Based on the
yC.p ',y , amount of Cesium-137 released, the appropriate washoff coefficients

'M i ~ , '1 and dose conversion factors, Cesium-137 v'ould contribute less than
,

#,,> . _ j 10% to the total dose. Consequently, only Strontium-90 dose estimates
'N ' wN were made. Calculations were made assuming no treatment or interdic-. .

... . .

[>lh' tion of the Philadelphia water supply. Id. at 9-10."2 '
,

1 F-120. The Schuylkill watershed has an area of almost 1900 square:, ,

miles at Philadelphia and an average flow of approximately 3000 ft /sec.2
.,

1 . ,

The Delaware watershed has an area of almost 7781 square miles at Phil-*' -

._'' ' adelphia and an average flow estimated to be more than 12,000 ft /sec.; . 3

< Wescott and Fliegel, fr. Tr.12,141, at 3. The long axis of the Schuylkill
.:.. ,

- - Basin runs in a northwest to southeast direction with the farthest point
' of the watershed approximately 50 miles northwest of the Limerick site.f -,

' The long axis of the Delaware Basin runs in a north northeast to south-_ ' - <

i;. southwest direction with the farthest point in the watershed about 160
3

' *

;J,,

IL ' !.n miles north-northeast of the site. Because of the difference in orientation,A: ;

C. of the watersheds, a wind direction that could cause a high deposition on
f,;Q , ,, '

"
L ,

4 i .. . ~ g '. d', one watershed generally would preclude a high deposition on the other.
Id. at 4.2n .

" M'f,G// * f/( F-121. Each calculated deposition has a probability of occurrence as-
_

" - 1 sociated with it. By ranking the deposition by magnitude, the Staff deter-'" -
~ - .

s. 6 . W 4 - i mined the probability of nonexceedance for a given deposition and con-
'

.

~ h:.s
i structed curves of cumulative probability distributions for deposition of

Sr-90 on the Schuylkill and Delaware watersheds. Id. at 5-6 and Attach-We -
,

p#' J ment 1. From these curves the Staff determined that there is a 99%

]Ihh,[W$|s- chance that less than 160,000 Ci of Fr-90 would be deposited in the%'
~

f U,,| Schuylkill watershed and less than 140,000 Ci in the Delaware water-

$ n % %' C . W i
Q shed. Id. at f.w

fuz r W, .- F-122. The Applicant used CRAC 2 to calculate the amount of radi-

" ,h. s%h;.M %Y osctive material deposited in the Schuylkill and Delaware watersheds for
;- .m pc y 9 each combination of fission product source term, weather sequence and

-

{f %, [ U .. d. wind direction. Like the Staff, the Applicant found that Strontium and

7 gy'
4:n[;g' y,g/ ,]g '' 7

- +

y.[;w - 590
''
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_

N~".<
a .-_ ,

,g , ,
*

*' e >= , e . re_-.*f',- es * -' -

'[ _| * i '
|| s

~

~ * ''c +

,./ : . p d'' ' '

.

,

v. - -
. . <,.o .,,

=* .6. ,,
,

-

s %

7



-

.
- - - - - - -

*

.

.

Cesium dominated the long-term contamination of ingestion pathways,,

because of their potentially large release quantities, relatively long half-
,

lives, and recognized radiotoxicity. In consideration of population doses
>

' arising from drinking of contaminated water in the short term (e.g.,1
month), other radionuclides, such as Iodine-133 and -131 were includ-

..

! ed. Bartram et al., ff. Tr.12,007, at 3-4. The results, expressed as Ci/m2,"* '
.

: [ ' '. . } together with information on the plume width as a function of distance- -

," Q M. ,? downwind, are used in the computer code LIQPATH to calculate the
d total amount of Strontium and Cesium deposited in the two watersheds,f '~''''

9: - Y including that deposited directly in the rivers. Id. at 5. LIQPATH also
'

, ' , 'j predicts the subsequent temporal variation of the concentration of each; , -

,

: radionuclide. Physical phenomena modeled include radioactive decay,
,

,,,?~ runoff, erosion, groundwater transport, sediment scavenging, and possi-'' *

ble removal of radionuclides by water treatment systems. Id. at 5-6.
;

. .

,n

. i d. PotentialConsequences

' | 0) STAFF ANALYSIS* '

,

-.g.
' . ; 0- F-123. To estimate the potential consequences of a II-T/WW ratease*

!

to the Philadelphia water supply and potential health effects, the Staff9:'' ; .2r
m3 y

~ made a number of calculations, assumptions and observations. First,4

,, - '

*F,5 ' they constructed curves of the concentration of Sr-90 in the Schuylkill

'8'-r ~ aj~ and Delaware rivers for the first year after the release as a function of
V ' nonexceedance probability. Wescott and Fliegel, fr. Tr.12,141, at 10

,~

and Attachment 3. From these curves, and the maximum permissibleL,w,.
', c QM7 - " concentration (MPC) of Sr-90 permitted to be discharged to unrestricted
WX$ , ', ': e',". areas,300 picoeuries per liter (pCi/1) (10 C.F.R. Part 20, Appendix B,
>/ W S; m Table II), it is determined that the Schuylkill River is likely to be highly

,

jp%' '-% E f contaminated. There is only a 2% chance that the Delaware would be~

- + above the MPC, a 38% chance of no Sr 90 and a 50% chance ofless than

2,c / , - 15 pCi/l of Sr-90. Thus, it is highly probable that the Delaware would*

, '' ' ?f5,. .
. .

remain a safe drinking water source after the release. Id. at 10-11. With
,,',,il.3 . '' ] respect to the Schuylkill, the Staff constructed curves of the cumulative

,

jf < probability distribution of time after the release for the Schuylkill River""

-' - to reach the MPC and 1/3 MPC. Id. at 11 and Attachment 4. FromJ|.) 4 ' '
'&~ .1 these curves it was determined that there is a 50% probability that the

,

l Sr-90 concentration would be reduced to the MPC in I to 2 months. For
'

%M [t
"M$j;i the most severe cases, it could take as long as 20 years to reach MPC

; M r.ds..'g ?
-

M and 53 years to reach 1/3 MPC. Id. at 11.
,5Kyy.p:y.O!<:.' p.124. The radiation dose to the population using the Philadelphia"

,

; drinking water system would depend upon the concentration limit for*
,

- .;-
- 1> , y_

_ke

'
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"
. Sr-90 chosen for permitting consumption. For illustration, the Staff cal-

. . ,

culated the annualilose to people ingesting water at MPC,1/3 MPC and
' '' '

'

at 8 pCi/1. The results were as follows:
L - :

'4 _
j MPC 1/3 MPC 8 pCl/l*

,

N 4., [ Person-rems (whole body) 1.6 x 105 6.4 x 104 5 x 10)c. ,

,;n . ' ? .: :t Person-rem:, (bone) 7.2 x 105 . 2.4 x 105 1.9 x 104m ,

! .- . .< > ;

'?i F-125. Similarly, the Staff calculated the long-term residual doses to/ ffq r ..

< ~ , -- 1 people from ingesting water after it nas receded to the same concentra-
',s j- ' ] tions, as follows:- -

. ,.

1 .' . } (|
e .

MPC 1/3 M PC 8 pCl/l
..

.i Person-rems (whole body) 5.4 x 10+ 1.8 x 106 1.4 x 105f .

*j Person-rems (bone) 2.2 x 107 7.2 x 10' 6 x 105?
.

., s
;- Regulatory Guide 1.109, " Calculation of Annual Doses to Man from

'

j . Routine Releases of Reactor Effluents for the Purpose of Evaluating4
,. ,, ,,

Q.T,<g '
" ' ' ' '

* ; cj . Compliance with 10 C.F.R. Part 50, Appendix I," Rev.1, October 1977,
was used in making these calculations. Id. at 11-14.,

2 ; y 3.
;4

F-126. Deposition of radionuclides on open water bodies could!
J .':4 - result in immediate contamination, but the total amount of radioactivity

$ entering the water supply in this manner would be very small compared;q
i~ '. to that entering the water supply as washoff from the upstream water-

- ,' l sheds. Since Philadelphia is located such that a heavy deposition on the,

".

"f l reservoirs within the City is not likely to coincide with high concentra-w e.
O '' trow * ine benuyiill! or Delaware Rivers, the replacement of contami-,

k'; V.',
'

i ' '
<

. nated reservoir water with relatively clean water prior to residential.

'<M?cd - f.;~ .
distribution would be expected. /d. at 15.

.
F-127. With respect to consequences for time periods less than 1- - *

year, the Staff did a worst-case analysis for only the Scheylkill River,.
"

,

'

since its flow is lower than the Delaware and concentrations of Sr 90 ';
,

would therefore be higher. The. deposition of 162,000 Ci of Sr 90 was
;'
'

assumed, although there is a probability of less than 1% that all of this |-

,
s

: ~ -'
- would be deposited whhin the basin (5here is a 50% probability that less !

s i ..
'

.b than half of this quantity would - deposited in the basin). The Staff.-

'.T d also considered a number of an..tional cases. First it considered situa-. , ~ ;<
. . ,

'

,&^s,d
'

tions with average Schuylkill River flow and 2% Sr-90 runoff. This.ws

@ < a - runoff is consistent with measured data as a result of fallout from at-
27 -

M . mospheric weapons testing. Runoff was considered to occur in time peri-- -

j ods of a day, a week and a month. The resulting concentraticas ranged.>

, e+_ , . .,

.f . ;
*

-

m .
' ,,

592
.,

} , 2 9>; ,

~
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i- - from less than 15,000 pCi/l for runofT in a month to about 440,000 pCi/l
1

,

for runoff in a day. Id. at 15-18. For time periods less than a day, the-

entire Schuylkill drainage system would not have time to transmit flow
,

and contaminants downstream to the point of interest. The high-runoffg y ,,

scenario would flush a relatively large fraction of the radionuclides fromL'f'
' y the river system during a short period of time when, almost certainly,

y , Q ],j, , ^s
i drinking water would not be withdrawn from the river. Since a smaller';f g ) (

] '. j c,' @, , i ' y 1
y percentage of radionuclides would remain - after high runoff - the

total long-term population dose would be reduced. Id. at 18-20.

[' C , , ~ ^ ''' ;.

tM ' . ' . .
F-128. The Staff conservatively estimated the risk of population

exposure from contaminated Philadelphia drinking water by multiplying..' ~ 4I ' S
,

, , ( 'jg the probability of all release categories (9 x 10-5 per reactor-year) times
'

'
- . "
'. * * v .1 the consequences of residual population exposures for all time followings

>$ x ~, - R|' the reduction of Sr-90 concentrations to 8 pCi/l (it being assumed that

'~ '

no consumption of water above this level would be permitted). Radiation.- -

, , ,

doses associated with drinking water for a year at this contamination >
4

- ,

level would not result in early health effects. The risk of latent cancer> - -

+ i' fatalities over all time was estimated to be eight cases, excluding bone^

.

cancer, or at a rate of about 7 x 10-* per reactor-year. The risk of bonerk . y
'

, . <|'>
m

.n

~

i ' A "fj
. cancer fatalities was estimated to be four cases, or at a rate of about 5 xL - 1. ' . ,

10-* per reactor-year. This total rate of 1.2 x 10-3 latent cancer fatalities

^ C per reactor-year was considered small compared to the estimate of 9 x i- ^

C 10-2 latent cancer fatalities per reactor-year resulting from the air and
.

, .,

's ground pathway results derived from Fig. 5.4l of the FES. Acharya, ff.~
-

' ^ -* Tr.12,141, at 13-14.
?a: i n

=

5 [, f I @ d ,''4*
'

' ' '
. (2) APPLICANT ANALYSISP'
i;, ..

.

M F-129. The Applicant's analysis of the consequences of contamina-
.<

" 5' '

ff.' y x ._ fa. tion of the Philadelphia water supply considered ti e potential health ef-
_

Qj #i'] fects by developing a complementary cumulative distribution function

'Xf
.

for whole-body dose resulting from contamination of the drinking water

I .Y , ']
-

.
,

supply by Cesium-134, Cesium-137, Strontium-89, Strontium-90 and 10-

.

dine 131. The bases for its analyses included the following: Doses tod, ,y s,

1 M;m. the population resulting from water used outside the body were not con-+

- ,
._

.t * q sidered since they would make a very small contribution to total expo-
I; .f"N O sure; time dependent calculations of the concentrations of Cesium and
by @hj,.o Strontium nuclides in the river water were used; the population was as-

p % p fRg;#. sumed to consume the river water for 50 years; population doses were

m, %. '; WMX calculated using the methods of NRC Regulatory Guide 1.109, as imple-1

y.q mc:-iMMM mented in the LADTAP computer code (App. Ex.16'1; App. Ex.168),

1;W.k/ J : Jyg with one exception; more recent dose conversion factc:s recommended
.a. ; - , ,.

** ),e r
' i $934

1-. .. ,
a- :., w

I., 5 . "
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by the ICRP were used, to be consistent with the analysis ofingestion
pathways used in Applicant's SARA. Bartram er al., fr. Tr.12,007, at

'

11-12., ,

,' - F-130. Specific calculations were made for both the Schuylkill and,,

|: Delaware Rivers, since the proportions of radionuclides would differ and,

M. because the Schuylkill would likely be more heavily contaminated than>

4_ _
~

(j; y y; P the Delaware. It was assumed that, in an emergency,93% of the City's-~

' | ; population would be served by the Delaware and 7% by the Schuylkill.
_fj f According to the City,- the Baxter plant, which takes water from the

,
'

,y- .
Delaware, could supply all of the City's needs except for the Roxbor-

af A_, 4 ough High Service District, which constitutes approximately 7% of the
,

b. : ,-c g
_

. needs. Id. at 12.
' ' ' . M F-131. The calculations made on the basis of Strontium and Cesium'

QY ,- - contamination lead to the estimates of chronic or long-term contribu-
.

, , 3 tions to population dose. To take into account more short-lived radionu-
^ 'j clides, such as radioiodine, a simplified, bounding calculation was made..,

"'L$< J i For each source term, weather sequence and wind dinection, the isotopes,

~.' i* I'
'

of lodine deposited on the watersheds were assumed to pass into the
n 1, . h' ~ i. rivers immediately, at a rate approximately 50 times that for Strontium,

c h ~"' - i (2% of the Strontium is expected to pass directly into the rivers). The re-

? |Lic.' .T.'Q.'," 4 population dose. Id. at 13. A further contribution to the total CCDF for
T sutting increment in population dose was included in the CCDF for'

, . ,

.

<c _- population dose us calculated for the potential contamination of the+ .

bW City's raw and finished water basins (reservoirs) even though in>

.
- 'e practice. much of this water could be disposed of. Id. at 13-14.

pc" ? j l'- F-132. The area under the overall CCDF curve provides an estimate
'

ff ' .[ of radiation risk from drinking water contamination of 0.67 person rem*

.

~ *[r c , i.e per reactor-year. The three contributors are 0.49,0.16 and 0.02 person-

y( ~ [Mf ' ' g,/"
., ; . rem per reactor year from iodice deposited on the watershed, Strontium

W] I and Cesium deposited on the watershed and direct deposition into the
* 9 ( ,,1 a d system, respectively. This contribution to radiation risk,0.67 person-rem .

.,o
. ! per reactor-year, may be compared to the radiation risk,70 person-rem

[f , ' cd ' ' , 'ik.i per reactor-year, estimated by the Applicant in its SARA for the airborne

:4R ' j" j pathway. Whereas airborne pathway analyses routinely assume protective
'', y ,;

,9 - ,
^. x actions such as interdiction of milk and crops and decontamination of

77 4 , ,.(j land, the Applicant did not consider some possible countermeasures
gMs $ ; hih! with respect to the drinking ' vater pathway (discussed below) in the
d;A " MJ.V,Ol above comparison. Id. at 14-15.

hhh 91hib F 133. To assess the significance of the person-rem per reactor-year
hyn $f W,p;i estimates,-it would be possible (as the Staff did), on the basis of thesepWq eis 'T results, to estimate early and late health effects. Also (as both the Staff

MN C. '_ _ ' ,$ l and Applicant did), one may compare the estimated concentrations of
w.. .

., _

3b

I h.e * > h ,t $94, , ,
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nuclides with Federal and State guidelines for consumption of contami-
nated drinting water. The applicable guides (regulation, in the case of
10 C.F.R. Part 20) are listed in Table 1, below.

.

::
. ,';

.
.

-
~- u-

'%. TABLE 1- -
*

Protective Action Guides for Drinking Water Concentrations (pCl/l)
. . c,,,,.- ,, ~,,

,y. *

|. ' '2
s . * . ' D Sr-98 Cs-137 Cs-134 I 131 I-133

s - x,, i-

',$1. f > ||.

vr,f , : ,, ; 10 C.F.R. Part 20, 3 x 102 2 x 104 9 x 102 3 x 102 1 x 102,

...:-.j Appendix B,: A g, .

R;0 J Table 11

.- < p ~ ,,',,|f
'/- n 1 ,

> ;;,- 9
,

'j PEMA25 - uncon. 9.6 x 10 2.4 x 102 2.4 x 105 3.6 x 10 1.2 x 102' '' <

,' trolled discharges

]]* ' | t-,

to surface water and,

'i in circumstances~^'
>

- r

/ . ~U ' I where the water supply
is influenced by' ~ ~ ''

contaminated runoff-

, .
,

,

', j and fallout --

,. , , . . .

exposure time not

,
.. . .} . . A to exceed 1 year'

_ . ~ .. , - .,
.

-c' PEMA - acute 8 x 102 2 x 105 2 x 107 3 x 102 1 x 104
crisis conditions-'

4 3
where co otheryy a. s

'~

' . ' water supply is#,'3< j; ".

'c. " available -*

[.
-

; . . ,7 ' ~ . ' '[~-f.,'y . Ud' ..
exposure time not'

c to exceed 30 days

[Q&ffS : i
,

Y' ' i Bartram et al., ff. Tr.12,007, Table 1.
. . -

lj F-134. The Commonwealth of Pennsylvania Emergency Manage-'
'

-

I ment Agency (PEMA) Protective Action Guides (PAGs) are based on4 ' ' ' ,'
.I the U.S. Environmental Protection Agency (EPA) National Interim

,

'*

.. ; Drinking Water Regulations, EPA-570/9-76-003, Appendix B. The
-

|9: - .

Y7- .f: '.q NRC regulation,10 C.F.R. Part 20, Appendix B, Table II, applies to the
.

' ,.

M N;V : Q ..'
'''l
,

maximum permissible concentrations in ef11uents to unrestricted areas.ii?.M
'

10 C.F.R. f 20.106(a). The PEMA PAG for uncontrolled discharges tod'? i ' L,f -

$3.h.M|7 " surface water, and in circumstances .vhere the water supply is influenced
p2 .

* 7 a f }y;';; ej .- .
j Q ,,

1. % ..
,. . * - n .~

'AC' 2$ ennsylvania Emersency Management Agency.* # '

Peq
*.' *

[ , , . .

, r.,e. f = - y.

'4 - , .f#
>s
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by contaminated runoff and fallout, the U.S. EPA Appendix B concen-
trations multiplied by 12 will apply - assuming that the exposure time

'

will not exceed 1 year. The associated dose commito ent to any organ is
~

- S0 millirem. Bartram er al., ff. Tr.12,007, at 16. For the acute crisis
'

3 conditions, where no other water supply is available and the duration is.

'
. .

3- 1 ; less than 30 days, the average concentration may reach 1000 times the
- J- ,' l U.S. EPA Appendix B concentrations. The associated dose commitment*

.
9, r

_ to any organ is 330 millirem. Id. at 16-17.''

h > F-135. The probability that the PAGs would be exceeded may bew
~

determined by use of the Applic.'nt's CCDF curves. For example, con-.
.

d; , F sidering Sr-90 as the principal contributor to the long-term accumulation
j of radiation dose and the PAG for circumstances in which the water's 7. .,,

- supply is influenced by contaminated runoff and fallout, i.e.,96 pCi/l
averaged over 12 months, the probability of exceedance in the Schuylkill,

~

[' f is 1 in 300,000 per reactor year. Id. at 17 and Fig. 4(a). The correspond-
' , c. - ing probability for the Delaware is 1 in 7 million per reactor-year. Id. at;

'

.j .17 and Fig. S(a). Similarly, it may be determined, for the same circum-
'

.y'/ stances, that the probability of exceeding the radiocesium PAG is less'
,.

P. U i , w'. . than I chance in a billion per reactor-year. Id. at 18.,

V, } , $ ~ ~ .1 F-136. For the short term, the 1-month PAG for Sr-90, 8 x 108.;

JQ. ! pCi/1, would apply. Considering Sr 90 alone, de probability of exceed-,

9 f,,s 3 ance is approximately 1 in 3 milliott per reac:or-year in the Schuylkill
'

,

3..y; .my ,1 - and less than 1 in I billion per reactor-year in the Delaware. For the
N Q short term, however, other radionuclides, such as I-131 cannot be ne-'

y
~'

.J .. glected. Using the simplified, bounding calculation for Iodine deposition
N 4.,'3jc.c; " N described above, the probability of exceedance would be approximately
M, d[:f;L. g,M.j 1 in 100,000 per reactor-year in the Schuylkill and approximately 1 in

W. 7 g .g M O a- 150,000 per reactor-year in the Delaware. Id. at 19.
W ? Tc[ (j F-137. None of the above estimates take into account the possibility

W/D -G M of countermeasures, except for the assumption that the use of the Dela-
7+ ,f .[ ware River was maximized to supply the water needs of the City of

, 7'm | 'y Philadelphia.- " ,y
m . . -

y ~ ' y" e ,

: '

.. ; 'l pW
- e. PotentialCountermeasures*

ss F-138. Following potential contamination of the Philadelphia water? .

shk. ,~, . M;XO j supply, a number of potential countermeasures could be undertaken to
/E ~ *I'Mdv 3 y reduce the risks presented by such an accident. Such countermeasures,
@.k , . c$MM . . depending on the nature and level of contamination, location and tim--
W TC ing, could include interdiction (e.g., by bypassing a reservoir and using
U ' k . ' ' R [7 % .'

, * "'
alternative sources), modification of water treatment processes (e.g.,

*?. * " , . use of activated charcoal to reduce iodine content, use of a lime soda
': - ,f , ,
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softening process to remove strontium). Bartram et al., IT. Tr.12,007, at
21-25; Lehr, IT. Tr.12,141, at 13. In this decision we do not discuss
possible countermeasures from the point of view of offsite emergency
planning, or in the detail necessary for that subject. That matter is a sub-, ,- -
ject for future hearings. Our discussion here is simply to provide some

-

.

. !( e perspective on the potential to reduce the risk from contaminated drink-, ~ . '.
.. - ' ' N. J ' , ; ing water in the event of a low probability, severe accident at Limerick.

.

Whether the potential is realized could depend on emergency prepared-
,

-' ' ;,
4; f"' ness measures.

- . .

;O 1* F 139. Approximately half of the City's water requirement is sup-
-

_ / 1: plied by the Delaware River and half by the Schuylkill River. All water

hN withdrawn by the City from the Delaware is treated at the Samuel S.y; ,3.

;21 " J V. * ! ' Baxter Plant. Water withdrawn from the Schuylkill is treated either at
''' W. '' ; N .y , ' ' the Queen Lane Plant or the Belmont Plant. The Queen Lane Plant is

located on the east side of the Schuylkill and the Belmont Plant is located( .

; y "-' - ". / on :he west side of the river. All withdrawal locations are within the city-

c ..
limits. Lehr, ff. Tr.12,141, at 3. The City Weter Department distributed

5 - @i an average of approximately 345 million gal / day to 1.69 million people
,

'
- - and to industry within the City Limits in 1982. An additional 11 million'

.J^ gal / day were distributed for use in lower Bucks County. Id. at 3-4. The
,

total filtered water storage capacity of the system was approximately 1.1
,

'

3
billion gallons in 1982. Plant retention capacity of untreated and in-' '

- e -

process water in 1982 was 86 million gallons at the Belmont Plant,201
.. .

.

million gallons at Queen Lane Plant and 216 million gallons at the-

.,
' ' Baxter Plant, for a total of 503 million gallons. Id. at 4.

", 'f-

The Baxter Plant normally provides water to the area of theF-140.,..

City east of Broad Street (and east of the Schuylkill). The Queen Lanev N , n. . <

. m E ', ' ' ' / Plant normally serves the area west of Broad Street and east of the
' % "f j , , N| Schuylkill. The Belmont Plant serves the area of the City west of the

'I, Q" @. *, - c, , Schuylkill. Flexibility exists in the system such that the entire City area,,

except for an area west of the Schuylkill known as the "Belmont Highf, ~5 -

Service District," may be served by the Baxter Plant (Delaware River'g- _
. 9

3 ,; J-. water), provided it is fully available, based on average daily demand.
P The demand of the Belmont High Service District is about 12 million

V , f.A. ., l'
gal / day (i.e., approximately 3% of total daily demand). Id. at 4-5.'

X 0 / -=;C F 141. To a4just the valve line ups from the normal situation to use
.,

*

[ the full capacity of the Baxter Plant could be done in 24 hours. Tr.. " . . "'*J .s ss

.O'Mf46 '@ 12,113 (Guarino). The water system has covered filtered water storage.

D //1 facilities with approximately 2 days supply of water (at normal usage
' N g M'$fc p MJM.* . rate). Bartram et al., ff. Tr.12,007, at 22. The City has the authority to

limit the use of water in its system and in an emergency situation shouldNiMid,[N; be able to cut water consumption by more than 50% and would have the

,

''
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~
ability to make sure that the industries that use a tremendous amount of

. water would be shut down. Tr. 12,113-13 (Guarino).
. F-142. Trucking of drinking water is an option for an alternate

source (e.g., to the Belmont High Service District). Assuming a need.
'

.

. '2
for approximately a gallon per day per person for 100,000 people would,

c, require approximately fifty truckloads, which is not a large number. Tr.,
.~

a- 12,126-27 (Schmidt).

:5 Jf (. .^:] -F-143. . The decontamination factor provided by current drinkingaj' ..m.i.,3<q water treatment processes can be anticipated to be no more than 2 (i.e.,
- - ?c 50% removal) for total radioactivity, and less than that for dissolved,

' - ^ d Strontium, Cesium and Iodine. The addition of activated carbon prior to,

|j flocculation would give a decontamination factor for iodine of from 4 to.. .,
'

> ~ 1' [ 5. Adding a layer of activated carbon to the surfaces of the sand filters
- ~

5''
would provide an additional factor of 2, for a total decontamination

'

~I factor of from 8 to 10. Bartram et al., fr. Tr.12,007, at 23-24. Decontami-~.

E
~

j nation factors for Strontium of from 5 to 10 can be obtained by co-.

. precipitation with dosages of soda ash (sodium carbonate). Additional. ,

1. . I decontamination could be achieved by repeating the process, albeit
?( ,'; ' -''

; ,

' .! reducing the throughput, in the absence of construction of a major plant
addition. Id. at 24-25. See also Lehr, ff. Tr.12.141, at 8-13.

.
- .: . .

O'' ",,y
i ?. , j .f ]~ ;.3 ' f Conclusion

, .

, o ,

~ ' c. ' F-144. We do not conclude that specific countermeasures would or
'

. ,

;?% 3 could be implemented, nor what quantitative reductions in risk could be
*

'm F '! achieved. We do conclude that a number of alternatives to consumption
. .

G '

J' of contaminated drinking water could be considered should the City of* ,

'

Philadelphia water supply become contaminated. These alternatives in-*c -, , , . y

Q e (' - (P.. clude water rationing, use of stored or bottled water, construction of-

'ny ~-
' ' ~

,

-

temporary or permanent pipelines from the points of use to a safe and
adequate supply, dilution by a known safe water supply, delivery of safea . ,s

~ VM , ' ,t water by auxiliary means (e.g., tank truck) or use of special decontami-
q3 '. ~. l nation equipment or procedures. Lehr, ff. Tr.12,141, at 13.
$ b'' [t ~ .! F-145. We do conclude that the record before us, which supplements, j the FES, does adequately consider and analyze the contamination thata e g y .|,

' h could occur to nearby liquid pathways and the City's water supply
,,

. , f' ; n, ;
<' ; sources therefrom, as a result of precipitation after a release (from a.

' .
1 severe accident at Limerick). This includes consideration of the City's' M ' (2 . m

'.7 6: ,a f,

j only two water supplies (the Delaware and the Schuylkill) and the open
*

y W. J-C 't9 a reservoirs within the City boundaries.
W M.Z P j F 146. For the reasons given above, this contention requires no fur-y( ther relief.

'

.
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III. CONCLUSIONS OF LAW
'

.

In reaching this decision, the Board has considered all the evidence
submitted by the parties and the entire record of this proceeding. That'

._#
record consists of the Commission % Notice of Hearing, the pleadings

.,' ., filed by the parties, the transcripts of the hearing, and the exhibits re-
. . , ..

''[[, '

'' 'i ceived into evidence. All issues, arguments, or proposed findings pre-
f s .,; _* .

4 .. , . "|
sented by the parties, but not addressed in this decision, have been

, . f. [Y . -:,c

.
found to be without merit or unnecessary to this decision. Based upon

.

i .- .
the foregoing Findings which are supported by reliable, probative, and~ ' '

.. . . ..

substantial evidence as required by the Administrative Procedure Actg. . ;

| . ' , ' 'J 3 ~ and the Commission's Rules of Practice, and upon consideration of the

* [4 entire evidentiary record in this proceeding, the Board, with respect to*'i- 7 c . ,,
,2 ' : ' the issues in controversy before.us,

CONCLUDES that the Applicant, Philadelphia Electric Company, has
,,

'

s

'I fully met its burden of proof on each of the contentions decided in this.

P.I.D. As to these issues, there is reasonable assurance that the Limerick
Generating Station, Units 1 and 2, can be operated without endangering

,
~~ "

i, -
- the health and safety of the public, and further that all requirements ap-

3h plicable to these issues under the National Environmental Policy Act
have been met.? -

,x
,

.e-
-

a .= .

, . IV. ORDERv . ] y. _S
,

L , *

WHEREFORE, in accordance with the Atomic Energy Act of 1954,
-

-

6 as amended, and the rules of the Commission, and based on the forego.>
, ,

^ - ' ' ~ ins Findings of Fact and Conclusions of Law, IT IS ORDERED THAT:

? %.. y 1 The Director of Nuclear Reactor Regulation is authorized, upon_

~ , . f '' ' , ~ D making the findings on all applicable matters specified in 10 C.F.R.
%

,,eV - (j f 50.57(a), as to each respective reactor unit, to issue to the Applicant,
Philadelphia Electric Company, a license or licenses to authorize low' ' ^

.

: ! q ', ' > power testing (up to 5% of rated power of each unit) of the Limerick
4- - y Generating Station, Units 1 and 2.-

o.
- Pursuant to 10 C.F.R. ! 2.760 of the Commission's Rules of Practice,

this Partial Initial Decision shall become effective immediately. It will'"
, "w

j .; constitute the final decision of the Commission forty five (45) days. J.a 2 - .

S'. M .;." from the date of issuance, unless an appeal is taken in accordance with
.

E [ $ D J e M ct 10 C.F.R. $ 2.762 or the Commission directs otherwis1. See also 10
b. C.F.R.{{ 2.764,2.785 and 2.786.

.$';g.&r.4b%
' [.4 QJ egh Any party may take an appeal from this decision by filing a Notice of

'i| O /' m . Appeal within ten (10) days after service cf this Partial Initial Decision.

*'y ,jf Each appellant must file a brief supporting its position on appeal within'

. , .

spy-
,

'm . ?, ; i?;t
d,, 599< . * .
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.

thirty (30) days after fil:ng its Notice of Appeal (forty (40) days if the
Staff is the appellant). Within thirty (30) days after the period has ex-
pired for the filing and service of the briefs of all appellants (forty (40)
days in the case of the StafD, a party who is not an appellant may file a
briefin support of or in opposition to the appeal of'any other party. A re-
sponding party shall file a single, responsive brief only regardless of the.

- >

number of appellants' briefs filed. (See 10 C.F.R. f 2.762).~
,

IT IS SO ORDERED..
.

-
,

,.
, ,

._,
.
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,

' '-
-

ADMINISTRATIVE JUDGE
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. Dr. Richard F. Cole
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i
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-j Dr. Peter A. Morris
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In the Matter of Docket No. 50 155-OLA*

' (AULBP No. 79-432-11 LA)

.

CONSUMERS POWER COMPANY
(Big Rock Point Plant) August 29,1984

: -

In this Initial Decision, the Licensing Board authorizes the Licensee
to add three more spent fuel racks to its spent fuel pool, expanding its

, ,

capacity from 193 spent fuel assemblies to 441 assemblies upon the con-
dition that the plant will not be operated should the heat load from the

4 fuel and the tempersture of the nearby lake prevent the Licensee froma.-
assuring that the makeup line to its pool will be able to keep the bulk
pool temperature below 150*F. The Board also requires that there be a

. ,,
"- ' ' ' N

'

j' human factors analysis of the meter for the noble gas stack monitor and
-

that Licensee advise emergency planning authorities to consider practica-

! ble means of improving emergency evacuation at time of a major event
i at the Castle Farms site.

.i -

! TECHNICAL ISSUES DISCUSSED
'

!

f N, ' - ,
1 Spent Fuel Pool Inside Containment (Makeup Water Line)y.,

Te.nperature Analysis of Spent Fuel Pool'
s.- ,

.,
Zircaloy/ Steam Reaction in Spent Fuel Pool*

,,.
,

. ..

i,

1

601

.

s

b



.

Concrete Integrity in Spent Fuel Pool
Radiation Exposure from Spent Fuel-

,

Aircrash Risks.

y,, Seismic Stability of Gantry Crane.,

Emergency Planning, Size of EPZ. , ,
,.

!"''.. Radiation Monitoring
*

' ~ . ,

y Emergency Planning, Summer / Winter Conditions.' c'
-

,

'

Emergency Planning, Children and Pregnant Women.F._:
.E,

-.- , ,

b M. ~' ., .. ,

,

.
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li.3V '. ., . -| INITIAL DECISION.-

j af.gy. , . ,l ' (On All Remaining Issues)
,

.u ;-y ,=;

c.
-I The Big Rock Point Plant, which may expand its spent fuel pool sfor-* *' '

A | age capacity as the result of this decision, was constructed and licensed
' *

. j to operate under regulations that were less stringent than those now in'

~ effect. This change in regulatory requirements caused the parties to in-
^ quire in depth into issues that would not be relevant were a morey

. . , . modern plant to seek to enlarge its spent fuel pool.
. '

~

In granting the license amendment, subject to a few appropriate
',

conditions, the Board is grateful to the intervenors for their volunteer
, ,

.' . .* ,
efforts, which improved the safety of the plant by- (1) contributing to-

a more thoughtful offsite emergency plan for the plant, (2) assisting Ap-
plicant and Staff to decide to install a reliable makeup line that will pre-

^ vent the heating up of the pool should there be a TMI-2-type accident,'m..

Xi (3) requiring a seismic analysis of the gantry crane, which was conse.. c .
, _ , .

' ' quently modified to reduce the risk that the crane may fallinto the poolO ,
7.. -

.
:

s , ., s during a seismic event, and (4) emphasizing to military authorities thea. ;
1. ,

' , _ J./7s need to avoid overflights of the plant in order to reduce the risk ofJ - <>

' -

's aircrash.. ,

4 d,. ]''

a[ .[ Procedural History'

-

;. L1: .. .

[ This proceeding began on July 23,1979 with publication of a notice i6G _ ,. ' ? s '?
,

V . . '. '. 4 the federalRegister (44 Fed. Reg. 43,126) of the NRC Staft's proposal
r ; %,.." . - ; ., .mq -

[ $ . .psc 2W.'J - ! p '-T

s r%Q.;,;p' ;w;s,,.y;|,f j
',-tw. - .e,

;pH %y _7 - Q. 'P,I[.+ i .'[' f; f' yj ; The spent fuel pool at the Big Rock Point Plant is located insde the containment building so that ang3
accident that prevents access to containment would prevent ma:ntenance pe sonnet from attending to aI, - ,- ,

i

. ;,7 ' malfunctioning spent fuel pool circulating pump..' , , ,

u.
-Ms, .!..

.

-
"

.
-

6 o . _gn

3 ,. , ; m
..

, . . . - :t
L i. . s.

),. s

4e b

1
~

^' : .~* * *
. _ ,,.

.. .

+ * ~

p ga -

e " 4 ,

y
;z'

'

. ,



. _ _ _

I
!

!
|

.

to issue an amendment to the operating license for the Big Rock Point
Plant. The proposed amendment would permit the owner of Big Rock

,
, Point, Consumers Power Company (" Licensee"), to expand the capacity
1 of the Plant's spent fuel pool, which is presently licensed to store 193'a ;

,i ,; [ spent fuel assemblies. The Licensee would be able to store 441 assem-
3 . J. - ~ g . j .- i blies under the proposed action. The additional capacity would be accom-

. ,
,

', ; J, .z. . m. ? Plished by adding three more spent fuel racks to the pool.
' -f.-: y

~ The July 23,1979 notice provided an opportunity for interested mem-
([,,[ m,J{,M.

,

bers of the public to request a hearing. Three petitions to intervene were
O ~.,: - ' 1 received. After the completion of the procedural steps required by NRC

}-d regulations, a special prehearing conference was held on December 5,

p ' y$ -:'M,j
;

1979. Upon consideration of the legal arguments presented at the pre-,4 ; :

.- hearing conference, the presiding Atomic Safety and Licensing Board]Q* , . .

'$ (" Licensing Board") issued an order on January 17,1980 (LBP-80-4,11- '
"

P
'

-

q NRC 117), which accepted two and rejected one of the petitions.'

..,
,

n .| N ~w Ms. Christa Maria, Ms. Joar.ne Bier and Mr. Jim Mills ("Christa Ma-
'.

s.y 9 ria") were admitted as a single-party Intervenor. Mr. John O'Neill'

s .

J;' J ("O'Neill") was admitted as a separate party. Several contentions of"

, -
both parties were admitted as issues in controversy, except that some

,

contentions, e.g., Christa-Maria Contention 9 concerning emergency
planning was admitted for discovery purposes only. The intervention pe-

~ '
-

tition of Mr. John A. Leithauser was denied for his failure, despite'

;

E- ample opportunity provided by the Licensing Board, to perfect the peti-'y~
tion as required by NRC regulations. LBP-80 4, supra.'

Thereafter, the proceeding legged because NRC Staff engineering'~

; .

resources had other priorities, resulting from the accident at Three Mile
'

' '

.,

" "' ' - - Island. For this reason the technical review of Licensee's application to,
'

; expand the Big Rock spent fuel pool was held in abeyance during most
. , _ ,'' ,

~

1 of 1980. The NRC Staff ultimately issued its Safety Evaluation Report'

and EnvironmentalImpact Appraisal on May 15,1981. Both documents'9 '' *
.

7 supported the proposed expansion action.
The delay in the proceeding afforded the parties ample opportunity for!

''- > >

..
discovery. The answers to interrogatories and documents furnished byF e"

..

Licensee and the NRC Staff to the Intervenors occupy more than 10C.
'

,

| ( '| feet of shelf space. Additionally, the Intervenors answered interrogato-
,

I ries posed by the Licensee and NRC Staff.'"

On October 5.1981, the Licensee and the NRC Staff filed motions for
,

*
. . . -

,[. Q ''- .

summary disposition on all but two of the Intervenors' contentions. Re-*

plies in opposition to the motions were filed by Christa-Maria and by[!; .s-

,.

r y ,* - - O'Neill. The Licensing Board ruled on February 19,1982, and granted*
4

[.y f. <' ; the motions in part and denied them in part. LBP 82 8,15 NRC 299
j (1982).|; u

,. w "
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The Licensing Board's February 19 Order reformulated some of th'e
'

contentions and admitted genuine issues of fact that emerged from the- e,-
~ .I summary disposition filings. The contentions and issues set forth for liti-x

. : , , - 1 gation were as follows:
', 1.

<- ..
.

y w| Christa-Maria Contention 8 and O'Neill Contention III.E-2,, - 2
.

......u,..s C ~ c. a "Ihe occurrence of an accident similar to TMI-2 which would prevent ingress to

.

..

. _' '. ' -] ; ,
, .

'

'% the cr atainment building for an extended period of time would render it impossible' -- -

. ; 5'i[ t "; y to ni ntain the expanded spent fuel pool in a safe condition and would result in a
"'

,f-- '_ _ S I'
signif. "itly greater risk to the public health and safety than would be the case if the<

{cg|gt. y'j,'"- increase storage were not allowed.
a,*: a.

-

g.. q.

c K3 '- 3 Vj This con. 'lidated contention was limited by the Licensing Board's..s

Y Y [ ', N February 19 Order to the following genuine issues of fact (15 NRC at
e-

'

312):.3 .;.

; / | 4, 7 J ,
%

"~
-:' (1) How reliable is the remotely activated makeup water system which will be-

N added to the spen * fuel pool? How reliable does it need to be? How many gallons,

.c per minute willit be able to make up?
-- . - , '

a,

. (2) How reliable are the spent fuel pool water level monitors which applicant is
,x,, . planning to install? Is applicant required to install and maintain these monitors?-

' %' (3) Are motor-operated valves MO-7064 and 7068 necessary to control contain-
'' '! M - . #

ment pressurization? Are they qualified for high temperature and high humidity?.
's .*

,[ / (4) Will Zircaloy react with steam in a fuel pool which is boiling because its cool-
.."3,. 1, ing system has failed? Will the reaction become self-sustaining?

' ' ,vVt- (5) is the concrete in the fuel pool strong enough to resist a temperature of" ( ~

247'F and point loading from the storage racks?

i I) J,J 2. Christa Maria Contention 2:,

8, + : ,

e ,

A ~ ,q . f.; ; Q.m , 7 The increase in fuel stored in the Big Rock pool will result in an increase in the
''-

_ amount of radiation released to the environment at the south wall of the storage
ii%.?c 3 'c~ ~;- pool where there is less shielding, according to the licensee's Description and Safety
K|Q J q-

,
Analysis. This increment in the level of radiation released to the environment en-

, "h . ' hances the risks to the health and safety of the public in the vicinity of the plant..,
,.

.a
,

,

t-
- ' O'Neill Contention II.A:, 7 .. ,

' q The routine releases of radioactivity during the installation of new racks, the load-,

ti ," ' ,. ; } ing of those racks, and storage of fuel in the racks will exceed the exposure of*

, ,i 2+
-T't -

' '
workers, as will the releases of radioactivity through the south wall of the pool
exceed the limits imposed by Appendix I to 10 C.F.R Part 50 on exposure to the

[ , $, g , .
general public."

-g;.x 4y . .+
p ;> These contentions were limited by the Licensing Board's February 19

,

Q<' '

-7 Order to the following genuine issues of fact (15 NRC at 32122):

. .f ; ,
_

q
q,

. p --o.
.
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,

- | }e

n , .

.

*
.

y ;4,

.j
'

(1) What caused the discrepancy between staff and applicant statements about<
,

.: %* .. . '. the relevant dimensions of the south wall of the spent fuel pool and what effect, if
. .N :S 7 -

* c .d any, has this discrepen:y had on radiation calculations?

h, C . &.|9 7 ]' (2) What is the combined radiation from the pool and filter sock tank?..f .

..
#

-(3) What point on the south wall was used as a reference point for calculating

f .{-
,

. dose estimates? .
T @c;b,$'c$ 'U ]|N p''a r - .7 . (4) What is the reason that applicant stated that it used " mass absorption coeffi-''

MS$j |. N i,9, cients in radiation estimates when it apparently used linear absorption coefficients?''

- h h pp dDQ (5) What was the location and reference level to which staff applied the inverse'

u .Fl square rule to calculate offsite doses?

y g_h'MO:.-4:fa[ 5;,.jf'd (6) What hiring, training and supervision methods and what health physics safe-
i

i,

Q*% . ,,;] . . , , ' ' . 1 guards will be used during the installation of the new fuel rack?'

A ,'' p ;3 ~ | .g ( j
(7) What has applicant done to correct alleged health physics deficiencies identi-

M fled by the Institute of Nuclear Power Operations in its August 1981 report?f ' ^~
,

_ W c [ Q /;j.sf. , ) - (8) To what extent will the radwaste demineralizer be employed on a continuing
,

] -4;f. } ' _ j] ^ basis to attenuate radiation from the spent fuel pool?

u-3 ,' , .

J 3. O'Neill Contention II.D:,' .. ); -
.

- -m .

The licensee has not adequately provided for the protection of the public again.;t- - ;M

a ,, ' the increased release of radioactivity from the expanded fuel pool as a result of the
,

breach of containment due to the crash of a B-52 bomber."
j, i s,

.;n 3 .

e n,

7.p < f ' ' , * Summary disposition was denied with respect to this contention; the
. _ i Board listed eleven areas of genuine dispute es reasons for the denial.'

' ,.,..;,

U d . w- c M d, (15 NRC at 327-29.)
n. . . ~

1.r., ; ' ,' 4. O'Neill Contention II.C:
,t

-- , +.st .. , .
:. .

V $< A , - Licensee's plan, which provides for makeup water to replace water being lost'

^ *J^9 from the pool at rates of up to 200 gallons per minute, is deficient because it does,-

-Y . Q,/
f ,; M @ , $ V;7- ;i.

not consider ttc impact of the lost water on health and safety or the environment.
, . . ~ :t

|:'y ; O y :f , " 3 The Board found that this contention did not raise any genuine issues of

QQ . bW
fact and granted a motion for summary disposition of the contention as -'71

1-
~7 6. f ; w ~

worded. But the' Board identified genuine issues of fact raised by infor-
;i - C mation obtained by Intervenors in the course of discovery. Consequently'

a > diSq]. . ,

it admitted under II.C the following reworded contention (15 NRC at

.

i

f.. K.w| 33g).-

3. ., - r -( ,3 9 <g
,

Iw b | S.L
^

sp nt fuel transfer cask or of the overhead crane?
- Is the spent fuel pool safe from a rug,ture which might be caused by a drop of a1

. " [. , , yiX4M G f *,, '
^ Q. h

~ + -
i

| Q Q. nim Q M 'The 1,oard explained this decision as follows:

5 60h Q;)
: M E ; / M ')'D 5:Oj The genuine issues of fact under this contention are whether the overhead crane

Qy - ;p/ ';p!-pb used for handling fuel assemblies and casks is seismically safe, whethrt the thread.

W _ ": 'A -M .ing on the fire water system is seismically safe, and whether it is necessary for the
'

.% i r " , , N .4 safety of the enlarged spent fuel pool that 200 gallons per minute of malreup water

%,^*.} n ', j. , . . , '3 (- ' .% .}
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,

be available to protect the pool from the consequences of a drop of a spent fuel
transfer cask.

' '

(15 NRC at 332.)
-

' ,

. 5. O'Neill Contention II.E-3:
'

. Ji
4 The application has not adequately analyzed the possibility of criticality occurring,- < - - " +E- .,.t in the fuel pool because of the increased density of storage without a gross dirtortion,.

};} 3 E q g of the racks.
J- w: O.

~S.3 J ., <1 Summary disposition of this contention was denied because of questions
#

t>" . .
.

'

about th adequacy of the analyses performed by Consumers Power and
, j. .' ' . - . .? - 4 j the NRC Staff. LBP-82-7,15 NRC 290 (1982). Further questions were, . .

w.7 : 9 1: 'Yi raised subsequently because of an affidavit filed by an Intervenor.
'! vi. 'Q LBP-82 8, supra,15 NRC at 332 33. *

.

'' ' j 6. Summary disposition was granted with respect to Christa-Maria
4 - 1 Contention 3 and O'Neill Contention I.B-3 subject to the submission by

'

. |, 1 Licensee of a clarifying affidavit (15 NRC at 326). The affidavit of Mr.
F T' d A. John Birkle was filed in response to this directive.
a'r . .

<
'

i 7. Motions for Summary Disposition were not filed with respect to
O O'Neill Contentions II.E-4 and II.G(a), which state respectively:^ ;b *

'

U(''i' '
., ,-

In the event of an accident which results in a substantial release of radioactivity* >.-

.d from the expanded ft.el pool, the containment bui' ding does not provide adequate
'

q. . .
1, shielding to protect the public health and safety.

,

'[ ,- Q Administrative controls proposed 10 prevent a cask drop over rle pool are-[ , ',
inadequate. These are mentioned on pages 4-9 of the application. Amninistrative,

,

. J '
,,tj controls have proved inadequate in the past in preventing incidents and are fre-

.O quently violated at the plant.
- ; f> . +

y.,

, .

- .j
* - q -9 8. Christa Maria Contention 1 involved the adequacy of the NRC

*

y . ..

'A
-

- d Staffs Environmental Impact Appraisal and its consideration of alterna-
~Y' f' l tives to the expansion of the Big Rock Point spent fuel pool.>

J.y 9. Christa Maria Contention 9, as admitted by the Licensing Board,
'

.,' : , ,,
. '; raised several subcontentions concerning emergency planning. (See-

gli ( ,

. Xc! Evidentiary hearings were held during June 1982 with the expectation
;, LBP-82-32,15 NRC 874 (1982).)

'

'. . d-
N that litigation of all issues would be completed and the hearing record'O,.', ^ <

<-k ( U;i closed. However, a continuing disagreement between the NRC Staff and,

l . M<.De$.dy the Licensee over the adequacy of Licensee's structural analysis of the
.6 i nq. '. T;F4 concrete pool culminated with the withdrawal by the Licensee ofits pre-

"ME hi: M',: f - ]' filed testimony on this issue, a genuine issue of fact under O'Neill Con-
'

'

Di%;e3p>c T r .j tention III.E-2. Licensee could provide no estimate at the time as to
b : , '% when new testimony on this issue would be submitted for the record.

J.

'= ,)-
' c. ', , ,

, ,
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This ciretanstance together with the realization that the time set aside'
.

for the June 1982 hearings was insufficient to litigate all of the issues re-
sulted in the record being closed with respect to only a few of the issues.

' ~ Thereafter the Licensing Board issued a number of partial initial deci--
,

1- sions. Thus, some of the issues litigated in June 1982 have been decid-
I ed, while others are pending decision and one is subject to a remand

# order.--

I
'

The record on two of the five genuine issues of fact under Christa-,,
~

Maria Contention 8 and O'Neill Contention Ill.E-2 was cload in June'

>I
. 1982. These two issues, concerning the reliability of the spent fuel pool

*
.

water level monitors and motor-operated valves MO-7064 and MO-du,
7068, and the remaining three issues - makeup line reliability,n . , ,

n, zircaloy/ steam reaction and concrete integrity - are decided below.
,

; The record on the cask drop issue under O'Neill Contention II.C w.2s.

closed in June 1982. This issue and the remaining issue concerning the
seismic stability of the overhead crane located inside containment are
decided below.

'
t

A partial initial decision was issued on O'Neill Contention II.E-3. (See
LBP-82-97,16 NRC 1439 (1982).) This decision was adverse to the ,

Licensee and an appeal was taken to the Atomic Safety and Licensing
Appeal Board, which reversed and remanded our decision. (ALAB-725,
17 NRC 562 (1983).) The Appeal Board directed us to consider the ade-

: i quacy of a makeup line to the fuel pool for the purpose of keeping the
| spent fuel pool full and thus avoiding criticality.
;

; Partial initial decisions favorable to the Licensee were issued on
O'Neill Contention II.G(a) and Ms. Christa Maria's environmental

i- contentions. (See LBP-82-77,16 NRC 1096 (1982), and LBP-82 78,16
3

j NRC 1107 (1982).)
1 The Licensing Board's two partial initial decisions on Christa-Maria
I Contention 9, concerning emergency planning, required the submissionL ,

'I of further evidence by the Licensee. Our decision of September 14,"
-

1982 held that Licensee had failed to sustain the burden of proof with re-
spect to subcontention 9(2) concerning the training of public officials, t5

9(4) concerning assistance to persons without vehicles, and 9(5) con-+

cerning a current list of invalids. Subcontention 9(7) was dismissed. In
3

.
.

due cours the Licensee ~provided substantial additional evidence which,^ '-

after receipt of the views of the NRC Staff and the Intervenors, was care-. ,

} fully examined by the Board. The foregoing subcontentions were dis-,

! .i missed by our Supplementary Initial Decision, LBP 83-44,18 NRC 201
(1983).'

-

,

i Finally, the Board's August 6,1982 Initial Decision concerning the*
-

,

emergency p;anning pamphlet (subcontentions 9(2) and 9(3)) required

611*
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*

.

:

Licensee to provide additional evidence on the manner and method for
notify:ng transients in the Big Rock Point plume exposure pathway
emergency planning zone of the existence of the Big Rock emergency

- plan and its protective measures. LBP-82-60,16 NRC 540 (1982). This
,

information was submitted under affidavit by the Licensee on September
,j 2,1983. This matter is decided below.c. .

.; - Subsequent to the June 1982 hearings, the Licensee and the NRC
Staff engaged in a lengthy dialogue concerning the issues involving the' N

j . ,

, .: integrity of the concrete pool and the seismic stability of the overhead'

N: 5

E,g 1 crane. These mitters were ultimately concluded to the Staff's satisfaction'

>

. .

by early Fall 1983. These issues and all other outstanding issues were'

- < - O litigated during a hearing beginning on October 25 and ending on"
,

November 4,1983. The parties submitted findings of fact and conclu-.i' '.. a ' .

- i sions of law as required by the Commission's regulations. Our decision
follows.-

,
t'

! I. CHRISTA-MARIA CONTENTION 8 AND O'NEILL
1 CONTENTION III.E-2 - RELIABILITY OF MAKEUP*

WATER SYSTEM
4, --j,

( A. Background- - - '

; i Christa Maria Contention 8 and O'Neill Contention Ill.E-2 postulate
the occurrence of an accident, similar to the TMI-2 accident, which,, ,

- ' would prevent entry to containment for an extended period. The Licen-
'

see's and NRC Sta.Ts motions for summary disposition of this conten-
' .a < ~ tion were granted in part. However, five genuine issues of fact were seta<

. . , , - h for trial. We deal with two of those issues in this opinion. Our decision
,

lj on these issues is determinative of the merits of the contention.M- < w's

' ~| .. .' . M , .. . . The primary issue concerns the reliability of Licensee's remotely ac--

[' ' O
- 9.! tivated makeup water system, which was designed and installed as ae

.

.A . ~ (' ( |
~

b- '

; means of providing makeup water to the spent fuel pool without the
.

need of entering the Big Rock Point Containment in the event of a,-
' TMI-2-type accident. A second issue is whether a zirca'oy/ steam reac., .

" ~

J .. , tion might occur as a result of a loss of pool cooling. (Memorandum and-

' .s'
j ' ] Order, February 19,1982 (LBP 82 8, supra).)p .i .

|; - 1 These genuine issues of fact were originally litigated in June 1982.y 7., ,
,d However, by letter of September 9,1982, Licensee informed the Board: ie

. y;.1 []y 1 ', A. and the parties that it intended to alter the design of the makeup pipe to
", n ..' , . :.! N provide more makeup water, thereby keeping the pool structure cooler

.

''
' ji: and making it possible to demonstrate the adequacy of the concrete by a;-

,
,

,

.' structural analysis. The reliability and zircaloy/ steam reaction issues
. .-.,

..

,

j
612

m

a

i

T I

s

%,

*

6

e

_ _ _ _ _ _ _ _ _ _ _ _ __



-

~
,

,-

~

f

i
e

" '

! -

...

.

4

- 3

were therefore taken up again itr October 1983, during the hearings in-'

e

| Petoskey, Michigan._- .
.

.

. . .. - ,

. I- .1;f -
, i

B. Applicable Law
a -

,

$ @w m.. *,,G i The remotely actuated makeup line is an engineered safety feature
1

which was installed at Big Rock Point to ensure the adequacy of fuel
3 , ' W.'. p 4f f .; g[ storage and to protect the health and safety of the public during postulat-; Q' 7..qy 4 y?
..'./~ >;n pfg ed accident conditions.10 C.F.R. Part 50, Appendix A, General Design

i ' M,D ;b , n;- ] Criteria 61 and 62. The makeup line system, if demonstrated to be relia-

p %fW ble, would shtisfy this objective by maintaining an average bulk pool
l' N[N.;.Q:M6;-y? ^j temperature at or below 150*F, thereby ensuring, as explained below,

| 3 " c. S- .g!Oj the integrity of the concrete pool structure. In addition, the 150*F tem-J f
perature limitation would maintain the normal inventory of water in the- 2 4-

'

U pool 2 thereby providing adequate cooling for the spent fuel and avoiding' C

/
'

.! a containment repressurization scenario or an unanalyzed criticality ands .

V zircaloy/ steam reaction scenario.
! ' ,- .

,,

'~
Although it was promulgated after the Big Rock Point Plant was con-

structed and licensed to operate, we consider the reliability standard of
| n _

.,

Appendix A to 10 C.F.R. Part 50 as a useful guide against which thek''-e% e
reliability of the makeup line may be assessed. We are, of course, refer-{-

'

-
s w

ring to the " single failure" criterion set forth in the se tion of Appendix'X.(~; a *. .-

d''J,' A entitled " Definitions and Explanations."
F

- ". A single failure is an occurrence which results in the loss of the caps--

j.
,, _ .

bility of a component to perform its intended safety function. (10 C.F.R.
;;

w. rgj % Part 50, Appendix A.) Fluid systems, such as the one designed to mak.ei

: ' .".4 ,;p |7 r
.

up water to the Big Rock Point spent fuel pool, are cor,sidered to be de-
.

c .

' . .

_.;. signed against single failure if neither a single failure of any active

! . 7. E i -
S' component (assuming passive components function properly) nor at .W

~ '%D single failure of a passive component (assuming active components func. -

tion properly) results in the inability of the system to perform its safety'''' J
'

|'D.,- functions. Ud., Appendix A.) An active component is one that depends
i on moving parts for its proper operation, e.g., a pump, whereas a passive, Mi'.# I!

.

' S[ | i ,j component is one that functions without moving parts, e.g., a pipe.'

. j Specific criteria for design against passive failures.in fluid systems arei- ... t,, .,

under development, and Appendix A does not provide specific insight
Opf C ;_) Q:, , on the treatment of such fr.ilures for design purposes. Nonetheless, and
bl.Y h!y (Ek f as provided in Anpendix A, sound engineering practice dictates that

2 ..

- di3
@$$ @h t%9N' mechanisms for passive failures be considered in the design of passiveM " 7 s;. " components in fluid systems. (Appendix A, n.2.) Consequently the:- 0$;.,;f.;f f; 'f ~.gC !
j ./d "* ' i Y,j . I 2 See Cnterion el($).
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f;;"

,' ~'n criterion" and sound 'ngineering practice to determine whether, as re-
reliability of the makeup line will be evaluated against the " single failure

- -
_

'e , quired by 10 C.F.R. j 30.57(a)(3)(i), operation with the expanded spent.

1' fuel pool capacity as p oposed by the Licensee can be conducted without

;}j;-/ ( .? ,',., ; ' M
,

'
,,

endangering the health and safety of the public.

'.~ _ .M. acO,8..e .

.k,N. . M.. ., y ],. C. Discussion:
m . . ,

- 4.1 c p . . 4 At the hearing, Licensee and Staff presented tl'e testimony of several

,, Q . M I, %;f ,' h witnesses. Mr. David P. Blanchard, an engineer who helped to design
*

W.t. ,' :. . 1, <l the makeup water system, testified for Licensee regarding its reliability
'

.

(N,] ..m d and its capacity to deliver a sufficient minimum flow rate to the spent#

'p ;;j fuel pool under a variety of accident conditions. (Finding A-2.)
''

'

.
' '

; Staff presented four witnesses. Fred Clemenson, a principal system
! analyst, and Richard L. Emch, Jr., the Big Rock Point project manager,

'

j testified to the makeup system's purpose, its capacity to deliver a suffi-
I cient rate of flow to the pool, and its reliability. Mark A. Caruso, a'

,' senior systems engineer, explained the basis for the Staff's conclusion'

,
'

|- '; that spent fuel pool water temperature can be maintained at or below'

. /n- .;. 150*F by using the makeup system should normal pool cooling be lost.
*

9N - Finally, Dr. Pei Ying Chen, a senior mechanical engineer, assessed the'*'
g. ' %. adequacy of the seismic design of the makeup pipe. (Finding A-5.),

. .- Although the Intervenors withdrew their prefiled testimony (Tr.'4 'ea

M ' ,J (, fj 4042) and did not present their own witnesses, they participated exten.
~'

.: . sively in cross examination of the Licensee and Staff witnesses. The- ,
,

f ,. ' TL Board also had many questions for the witnesses.E p ,.,' n , - For purposes of evaluating the aspects of a postulated loss of coolant

'

j( R W -y :,' .Q
, a accident ("LOCA") pertinent to the contention, it is assumed that thes

w spent fuel pool cooling system, which is located inside containment, be-
,&~''

~

comes inoperable. This assumption is made because the spent fuel pool

' d cooling system has not been qualified for a LOCA environment. If theA~"
-

- - I cooling system fails, heat from the radioactive decay of the spent fuel

. , . f_ d
. 'A L ^ ,; will cause the water in the spent fuel pool to heat up and eventually boil

K $| , , 'i and evaporate. Additional makeup water could be provided manually by

{Fl _1 P ,c entering containment. However, radiation resulting from the accident':
,, 'i. 'y postulated in the contention may persist at unsafe levels for an extended'

.M, ' 'H 4:j period thereby precluding entry to containment. Conse,4uently, the,

c 9 ,'j .;, - WO makeup water system is designed to provide makeup water by remote
' >jid activation without personnel having to enter containment. (Findings

'

w lf - 'e .

q. '" 13 ,Hl A 6, A 7.)
"'

Under the postulated accident scenario, the makeup water system will' - e -
. . .

. , ' "i * not begin operating immed'ately. Rather, between 4 and 24 hours after,.
,

:: <,, ,

; ,[[
'

q- '':
,

. 4 "j 6:4.

js - - , >~
4 ,
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,

i the onset of the accident, water which has collected at the bottom of con- ,

tainment will be drawn from containment at a rainimum of 28 gallons
V per minute (spm) by the core spray pump and routed through the

makeup system to the spent fuel pool. (Finding A-9.) We do not antici-; e-
.

t ' pate any significant loss of water from the pool during this period priorau , .,

; to initiation of the makeup water system. Once this system is activated,'

,, - of., .- .,

j the core spray pump recycles water from the containment floor through*

y
,J.

~, d the core spray heat exchanger, where it is cooled to 100*F by heat ex-
,,

' '

e; change with water from the fire protection system; this cooled water is
? - then directed to the spent fuel pool. (Finding A-8.)

~

When the reliability of the makeup system was first litigated at evi-- ;.

dentiary hearings held during June 1983, the Licensee's evidence as- .

" ''

i;. .
-

1~
,

,

sumed that boiling of the spent fuel pool could occur if the normal cool-
ing system were disabled under LOCA conditions. The possibility of

]i pool boiling and water loss due to evaporation suggested several related
safety concerns.

It is necessary to cool the spent fuel stored in the pool by keeping it'
-

covered with water. (Finding A-10.) If the possibility of the spent fuel
, .

becoming uncovered were credible, the potential for fuel taelting and a

f- . zircaloy/ steam reaction would require analysis. (Finding A II.) A fur-.

ther unanalyzed scenario concerns Licensee's criticality analysis for the.

'_ proposed expansion of the spent fuel pool. This analysis assumed a full'

C| ', pool of water in determining pool moderator conditions. A significant'

loss of water due to boiling might cause the neutron multiplication' ' "
'

-
. factor calculated by the Licensee to exceed the NRC Staffs guideline of'

'- '.g 0.95. (Finding A-12.) Finally, pool boiling might cause containment re--

[ pressurization due to the release of steam during the boiling process., ..

e ?,v , (Finding A 13.)'

,

+ . - All of the foregoing scenarios are, of course, avoided if pool boiling
' ' ' can be prevented. Licensee's redesign of the makeup system to maintain"

,

the pool temperature at or below 150*F would accomplish this objective.'

7 (Finding A 14.) Licensee committed to maintaining the 150*F tempera-- ' ; - , ..

: ' . , j ture restriction because that is the highest temperature for which it can'

O I,.(.[t , , demonstrate the integrity of the concrete pool. (Finding A 15.) This is
s

*! -

'C- the temperature below which the American Concrete institute Code in-
dicates that loss of concrete strength is not significant. (Finding A 16.)' ' " ~ '

.

The 150*F temperature limitation is clearly the er.ost restrictive of allO p .? w; . .

A 1, . the uses identified for the remotely actuated makeup system. It follows*
r

5. 2. h' J.-.3,.:. that maintaining the pool at or below this temperature ensures that all
', - uses identified for the makeup system will be successfully fulfilled. We

~'(U
*

turn now to a discussion of the reliability of the makeup water system.5 ,
.. s. .

. . 4

-

I *
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.

b

.

L Reliability of the Makespy Water System

At the outset we note that during the hearing it was necessary for the
Board to resolve a dispute between Licensee and the Staff as to the defi-

,

J .

j nition of the remptely activated makeup water system for purposes of,

'? this contention. Licensee took the position that the contention encom-*
._n'* 3.$ passed those portions of the core spray recirculation system on which

,/' ''d - the fuel pool relies for its source of makeup cooling water. This includes.

Y| all piping and active components between the suction strainers in the
^

'<

i bottom of containment and the fuel pool as well as the piping and active,g; .) components associated with providing cooling water to the shell side of
'

,c's -
* '' '; / the core spray heat exchanger. (Finding A-17.) The NRC Stali, on the'

..

other hand, considered only the makeup pipe and its interfaces with the
,

.. > '4 ECCS, which supplies cooled water for the makeup line, because the'
,

I makeup pipe was the only hardware added to the existing plant. It did
, -| not reexamine the ECCS for reliability. (Clemenson, Emch, IT. Tr.

, . j 3979, at 5 6; Blanchard, ff. Tr. 3770, at 25 28.) (Tr. 3358.) The Board -
ruled that to the extent that the functions of the ECCS are identical with,

'

respect to the makeup line and to cooling the core, ECCS functions are~ ,
. licensed and need not be litigated. (See Wisconsin Electric Power Co.
+ . (Point Beach Nuclear Plant, Units 1 and 2), ALAB-739,18 NRC 335,'

.- 338 39 (1983).) Those functions that are not entirely identical,*

'',
-

however, such as additional flow and the temperature of water passing
_

. through the ECCS to the spent fuel pool, were considered litigable. (Tr.
7, 3373, 3469-70.) With respect to seismic design, the makeup pipe and its.- 4

,

connections to the ECCS must be considered.8 (Tr. 3469.),

' O .- We adopt the single failure criterion of 10 C.F.R. Part 50 for purposes
,a.'[ of evaluating the reliability of the spent fuel pool makeup system in

f> .
I'

*

terms of the failure of active components. There are only three pairs of,

,e,2. . , active components in the system feeding the makeup line, each of which.

'. is fully redundant: two core spray pumps, two fire pumps and two corer *.

spray heat exchanger valves (MO 7066 and VPI 5). (Finding A 18.)
Either of the two core spray pumps is sullicient to pravide coolingc . ..

.d water to the spent fuel pool without interfering with an adequate supplyb' , ' ', 4:

? ?' 'i of water to cool the reactor core. Similarly, either of the two fire pumps.

M' .,f . d .is sufficient to provide cooling water to the shell of the core spray ex-
,

*'cL ' t
, changer through either of the two core spray heat exchanger valves.

f r,$ , , . " j. , .;} (Finding A 20.) Moreover, these active components are located outside- .

MM. .::, e i

I }h . ' ' e , '
I a their proposed findage (Swr Pinens 1.A). Intervenors he,e questioned the overan setemW cape.

'

t
-q ? < *% beisty or Big Rock Point structures and equepment. Includsag the ECCs we do not conceder overell som.. Q . ", , ' , 5 * . e-'i mic capetelety or the piset to be wethen the scope or the contention or of a license amendment

) proceeding. we noes. however, that en onsoeng sten systemete E,elueuon Program (SEP) is addroso.,

'

-} ing the overell seesmw capotelety or the Beg Rock Poent Plant structures and equipment.t.,
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'
. .

* ' containment and will not be required to operate in an acc' dent environ-, ,- ,.

ment. (Finding A-19.)
In addition, the power supply for the ECCS is adequate. The power'

. _,.

for each core spray pt.mp is supplied by a separate AC power bus, and!
''

.-

while the normal power source for these buses is off site, either can beN',' ;.
9, jn.

transferred to the eme.gency bus if offsite power is lost. (Finding A 21.)W'-
Qw ? e h ?,Q' ]f The emergency bus is powered by either of two onsite emergency diesel

,g generators. (Finding A-22.) One fire putto is AC powered by the
' 24d3 Q < . .;? - ~1'.
* .( > < . ;. .

emergency bus and can be supplied by either of the emergency diesel
;,} '~ 'O '' hi generators if offsite power is lost. The second fire pump is diesel driven.

'

' O. | .,j (Finding A 23.) One of the core spray heat exchanger valves, MO-7066,- *

s

1 ? ~1 is an AC powered, motor operated valve remotely actuated from the'

...

Ij .' ? 9 'i' control room. in an emergency it can be powered by either of the two'

3 diesel generators via the emergency bus. This valve can be manually< ' - *
,

| operated by a hand valve. The second core spray heat exchanger valve,
- VPI 5, is hand operated. (Finding A 24.)

Intervenors argue that a control room operator would not know.

. whether the fire protection system had been activated because the con-
:. o' trol room at Big Rock Point is not equipped to indicate battery output.

I't ,
,

current for the electrical fire pump or the diesel fir *, pump. (Bier Finding'

,

; ,;,- l.D.) The Staff testified, however, that there is flow instrumentation on',1 " ' '

A, .- the core spray system. (Emch Tr. 3990, 4161.) This instrumentation
.

would be used to determine whether the fire protection system had been''
' ,

,,

activated and was operating. Hence the " missing" indicators for battery
,

'

output current are not required.'

< -j
.

- The remaining components in the makeup system are passive, i.e.,'

they need not operate to place the system in service; rather they merely, ; ,,
. '

.

.''
,

provide a path for the core spray pumps to draw water from the contain.
M,T - - a ment and route it to the pool and core spray systems. These passive
yq, . components include the suction and discharge of the core spray pumps,

.

:U the core spray hea, exchanger, the makeup pipe and valve to the spent
j fuel pool, and the piping between the fire pumps and the core spray heat,;.

-

'
"

exchanger shell.*^
.

e

Mr. Blanchard testihed that, as suggested by Appendix A, sound ensi-'~ -
f : ,. .

,y neering practice requires that consideration be given in the design ofL .
, , ,

these passive components to avoid their failure. (Finding A 25.) For*

w ',; ' ', ,;, example, the majority of the components in the system feeding the
makeup line are located outside of the containment, where there are no7.e !. . p - .;

|/. ' . " -J lines containing high energy primary coolant. Therefore, these compo.
c{T , . ,' j nents are not vulnetable to gipe whip or steam impinsement or to the''

hostile environmental conditions Inside containment following an acci.'Y -

_
j dent similar to TMI 2. Further, the makeup line is routed such that it is'

1 unlikely that a failure of the primary coolant system leading to a LOCA

}
,

'' '

,
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, , ,

'
.

'
.

|* , ,

-

h

could simultaneously cause a failure of the pool makeup system. The
' makeup line and the system feeding it are also located so that the drop -

'

- of a heavy object cannot simultaneously damage primary coolant system''

. . ; lines and components required for makeup to the fuel pool. (Finding- *,.

A-26.) Mr. Blanchard testified that in his opinion no credible mecha-I ~'
o

,

. - W$ J 7.- | nisms could cause the failure of any passive components following a
'.''!f,E M LOCA.* (Finding A 27.)'

?, .

'. The makeup line itself is 190 feet long and consists of 115 feet of 2- |: 1 ',' c, . -
- -

- .f : ?, 6
~

inch-diameter piping and 75 feet of 1 inch diameter piping. Given the+:

S pipe diameters, witnesses for both Licensee and :he Staff agree that
~

.- .

'
, ,

> @g '' ,MQ ^ ,*g$r:
; there is no credible possibility of pipe blockage by crud, scale, rust, or*

,

. . ' ~ . Ee other foreign objects. Nevertheless, as an additional precaution, the pipe,;.

i 1 will be flushed each year with rust inhibiting chromated water. (Finding.,

- 1T A.23.) *

. , ' The Board also has considered the possible adverse consequences of ;
'

one surveillance test which is performed while the plant is at power and
'

*

!. ' - temporarily removes the core spray heat exchanger from service. During

, ~' . . the time the heat exchanger is isolated for this test, the pumps of the

. : ; . M 'f/ | heat exchanger. This heat exchanger surveillance test, however, isolates
core spray recirculation system are unable to pump water through the"; '*

.

1 the heat exchanger for no more than 4 hours once a month and thus is,
, , ,

j extremely unlikely to coincide with a LOCA. In any event, the valve,,;, t- . , ,

a p o + .. .' c, .! which isolates the heat exchanger is located outside containment, and.

"7 ' Y, ' - the operator is instructed to return the heat exchanger to service when-
ever a reactor trip occurs, regardless ofits cause. (Fmding A 29.)i t .e

"x f -' y s We also note that administrative controls require that hand operated
, .A,. (W valves routinely remain in positions necessary for the makaup water

%- 'I;.f'e f system to function. These valves are positic,ned otherwise only for test.m

~? .i* | ing and maintenance during reactor shutdowns, when a LOCA could not

( .1 - occur. Before the plant res'imes operation the valves are returned to
their correct positions in accordance with extensive surveillance-

>

,' ' '. procedures. The valves are locked into position after at least two indi.
., '. ] P i . viduals have confirmed that the valve is positioned correctly. Another

.

'r - . . . check then verifles that the valves have been locked in the correct'

,

b'9' f position. (Finding A 30.)'
<

- -_. ,
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-

Despite the redundancy built into the core spray pumps and their
power supplies and despite the elaborate measures for ensuring proper

.
. -

- positioning of valves Licensee has taken further steps to increase the
.- f reliability of the makeup water system. Specifically, water can be routed~

directly from the fire pumps to the spent fuel pool through valves
. , , . ,

F. E a, gi MO-7072. This valve can be manually operated from outside contain-. ,,

ment or remotely activated by a switch in the control room. (Finding- - ai. i . -t

: c :.} A 31.)
' * e.

b; > 5 .1 The Intervenors argue, without supporting evidence, that long term
-

'

1 use of the fire protection system as a method ofirdecting water to the
.,

9 .,s, .y . C.
' h )l

spent fuel pool could cause rupture of the containment (Bier Finding
' 1.C). It is extremely unlikely, however, that the fire protection system

' ' ' .' j |. gc c.n cc,.
>/ would be used to add water continuously to containment until the water

,

j level threatened the integrity of the containment. The water level in the'
<

l containment would have to exceed 23 feet before there was danger of^

containment failure. For the 23 foot level to be exceeded, hundreds of

(- thousands of gallons of water would have to be added. (Tr. 3783-87.) Be-'

| cause the fire protection system can deliver water at the rate of only 40-
t

<.m..- ;_ spm, it would take a very long time for the system to add enough water'

.

,
to endanger the containment. (Tr. 3785 87.) If there were a threat to'

y ' ,
the containment from too much water, the water supply could be shutv < 7,

' off manually from outside containment.r i ,

c j" . There are multiple layers of redundancy and backup capability builtr
; ,

into the makeup water system. We find these features adequate toc, *
.

IlV ~N' assure that a single failure of any active component of the makeup.

system will not result in the inability of the system to perform its intend.
,

'

. % .,+ M f
-

t

ed safety function. Moreover, there are no credible mechanisms which"C. ' * '
.

^Ti- hi j ';' E could cause the failure of any passive components following a LOCA.

d ;]A; . .' '-fd ; j, a?
Therefore, measured against the single failure criterion of Appendix A.

C a' to 10 C.F.R. Part 50 and sound engineering practice, we conclude that

J. 5 ' '
'

the remotely operated spent fuel pool makeup water system is reliable.s'

,- o, .

:, f, .s .,

.w:, -* 2. Flow Carneity of the Makeup Lhee
.

.- ,

i / The remaining outstanding question for ensuring the reliability of thecw
.L4 makeup water system is whether it is capable of delivering sufficient

4

, , , , .,

.l flow to prevent the fuel pool temperature from rising above 150*F. The. ' ~

' Uj e /fp$ ZM .'( pool temperature is primarily a function of the decay heat generation

a f nM] ' '' E.$**'J J . V '|r. 3 The Intervenors proposed a rindens with respect to the me6eup kne rehebility beesd on an esempe6on
*

3
.

sc' .' f to the ECCS s6nste.feelure criterton and the operabihty or the ECCs as a whole. aus so we have noted,
,

~ **
'

,

I segere. Heves concermns the ECCs alone are not litgeble under this consention. Therefore, thee findens
; ', ,

j must be rejected.-

. ,
,

.:.
'
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, .

rate of the stored spent fuel. Mr. Blanchard, the only witness to testify
on this subject, calculated a best-estimate decay heat rate of 176,000

* watts, assuming that the expanded pool is filled to capacity, with 25 of
the 441 assemblies having been discharged from the most recent refuel-
ing. (Blanchard, ff. Tr. 3770, at 8.) At this heat generation rate, as ,

.

' 24 spm makeup rate is sufficient to prevent the bulk pool water~

; temperature, and hence the concrete temperature, from exceeding"

' 150*F. This result assumes that the temperature of the makeup water,

entering the pool is 100*F, which is the design outlet temperature of the'

- ! core spray heat exchanger, and that activation of the makeup water
. system occurs no later than 2% days following the loss of normal pool- *

U cooling. (Finding A 32.)*
, , .

The Licensee recognizes that the best-estimate heat generation rate'
,

,
could be cxcwded if more than twenty-five spent fuel assemblies were'

discharged into the pool from the most recent refueling, or if a refueling
outage is less than 30 days. Also, seasonal variations in the temperature
of lake water (the original source of the makeup line system water)
could adversely affect the assumed heat removal capability of the
makeup water entering the pool. (Blanchard, ff. Tr. 3770, at 28 29.)

,

i (Finding A-32.) As a result of these and other variables, Licensee has
committed to institute a technical specification to assure that the heat

:

removal capacity of the water entering the pool from the makeup line
system is sufficient to prevent the pool temperature from exceeding
150*F before plant startup following any outage where spent fuel has
been discharged into the pool. (Finding A 33.)

Such a commitment is formally submitted in f 7.3.2 of Licensee's Pro-
posed Technical Specification Change, dated October 25,1983, copies of

'

which were distributed to the Board and parties at the hearing. (Tr.*
,

2751-52.) In addition, flow testing of the makeup line will be performed'

- .

before the startup after each refueling to assure that the line is free of- ,

obstructions. (Finding A 34.)
Licensee has used standard hydraulic analysis techniques to determine

the flow rate through the makeup line under a variety of conditions. A
mass and energy balance was performed to evaluate flow to the pool
through the piping associated with the makeup system. Flow resistance
was analyzed using a computer program called FLOWNET. FLOWNET~ *

was used by Licensee to establish the adequacy of core spray and enclo-
,

| sure spray flows following a postulated LOCA. FLOWNET was also
. . used to design the makeup line to obtain adequate flow to the pool

together with adequate core spray flow to the core. (Findings A-35,
A 36.)

1
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1

i

i

Two models that include the makeup line were analyzed with
FLOWNET: the core spray system in a recirculation mode following a'

r
!

^

LOCA and the fire protection system with valve MO-7072 in position to
supply water directly to the pool. Several cases were run assuming vari--

.-

ous configurations of the core spray and fire protection system, including, ). .
~ *

i single failures of components in the core spray system. In addition, ai ''s
,.

n' : '; series of flow tests on the system were performed. In no cases were the' '" +

, a di, calculated flows to the core spray lines or the spent fuel pool makeup
' "'t ; - line below the required minimum rates, even where the worst single.

W,, $. .

active failure was assumed. (Findings A-37, A 38.)e '. ;
? ,, W 6 Wrious issues that may potentially affect the plant ECCS, and thereby ,

.

N the makeup line, are under review in the Stafi's SEP. These issues in-,e - *- '

S 4 y , . " 'l clude overall plant seismic capability, as already noted, and susceptibility

'i' to tornado missiles. These issues are being evaluated to determine thec J l' -

, - need for plant improvements. At present the Staff has not identified any
%'

~ deviations from current requirements which require immediate action
.

' ' before the SEP is complete. (Finding A-39.)
We find that the makeup system is capable of delivering adequate,4

, ,

' <"
,

flow to the spent fuel pool, even under single failure accident--

4-( > conditions. Moreover, a technical specification will prohibit startup of
the plant following an outage in which fuel is discharged to the pool~ .% , 4

until procedures have been followed to assure that the makeup system*
-

. .O~ can perform its intended function; flow testing will be performed before
'

startup,'as well, to make certain the system'will deliver water to the poole"' '. s.

as required.'-

i.
,

- s

~ tz - ;.p. >

, , . .1. Strutwel Adorancy of the Meheap Liu"b -r

.',

The structural adequacy of the makeup line was addressed by Arthur" ? '
1

.. ,
'

' - K. Smith, a senior engineer for Licensee, and Pei Ying Chen, a senior' ,-y.
engineer for the NRC Staff. (Findings A-4 A 5.) The makeup line (or'

-,
,

s pipe) is made of Schedule-80 carbon steel. A dropped wrench would not'

S dent the pipe significantly, nor could the pipe be crushed by being
'3;

. ,,

ii stepped on. We note also that Licensee has administrative controls to-
,

' J- prevent fuel elements from falling on or near the makeup line. (Finding
,

*. . . ,

G f. A-40.)'y.;
C ,;f

,

i;.3 .f 4 4' The structural adequacy of the makeup line under seismic loading con-+ -
,

QA ,%f? ditions was determined by computing potential pipe stresses using the
#,,.

ADLPIPE computer code and comparing these stresses to those allow-
YQ. Y gb'3 A4.-
: . a s, g s.g able under applicable piping and support codes. The maximum pipe~

i
5 .]'Q.f % stress fmm seismic loading that would be expected during safe shutdown

.. : ,1 : ' ' *
" -!,. ;; - - . ,.
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,.

. ~p/2. ].- 621

,,

L' '-

, p,
* , .

* -.| s,.

;J a:;.
,

- '. g . . , , , ,,

1 .Jg

' ; * ? y, . ,

4- 8 g.
_

g

*
'

.,

. > 9

' 6 ,

.
yi--,-- e--, ,,,w -- w



.

.

-
.

earthquake loading conditions is approximately 8800 psi, while the allow-
, ;,

- -i able stress is 36,000 psi. (Finding A 41.) In addition, the fact that the-
,

makeup line crosses expansion joints has no significant efTect on its seis-
,)',,bj mic capability; the motion of the expansion joints is very small and will

;.'[. f ' t C; y
.c '

,

not significantly affect pipe stress. Finally, all pipe supports were evaluat-
v . n ;. N 1. OT4 ed in accordance with the American Institute of Construction (AISC)
[Wif %hg:f Manual Code. (Finding A-42.) We find that the makeup line is adequate
y- . . 1f ''M { to withstand the maximum stress induced by seismic loading..

p', ,' y; ..N
a :

: "' ''
; 4. Maximum Localized Temperatures in the Spent Fuel Pool During,

-< )) Operation of the Makeup Systemt.
.

...

""- ", - 5 JAYCOR, an engineering and scientific research and development
*

firm employed by the Licensee, performed a thermal hydraulic analysis-

~

of the Big Rock Point Plant spent fuel pool to determine whether, de-
1 spite an average water temperature of 150*F the pool walls and floors

might experience higher temperatures in localized areas. (Finding..

/
- A-43.) To determine the greatest temperature which could develop in -

the spent fuel pool, it was necessary for JAYCOR to calculate the circu-
1 lation patterns which carry heat away from the fuel elements. (Finding.-

' ' A-44.) For this purpose, JAYCOR's EITACC-SFP computer program-

y ,

''t
_

solves a set of equations that simulate buoyant flow in spent fuel pool
'

,
,

geometries, taking into account the location of the inlet cooling water,* '

'

the location of the exiting flow, and the geometric blockage and flow-
' ''

,

,- q' resistance of the spent fuel racks. The simulation generates detailed esti-:r
"

mates of the temperature and flow quantities in cells representing every

[[ ' NJ - part of the pool. (Findings A-45 and A-46.)
'

a:0 ' The JAYCOR model assumed that the makeup system pours 100*F-

'd}.'. water onto the top of the northeast corner of the pool at a flow rate of 30&'

'+ .W. gpm and that the fuel generates 217,000 watts, with spent fuel assem-
'

.bi- blies that generate 62% of that heat rate being located in the northwest'

~ ~ c) corner of the pool. In addition. no credit was taken for heat loss through'

-

^g the walls, floor, or pool surface. (Findings A 47, A-48.) Using these

uf3 highly conservative assumptions, JAYCOR concluded that the highest
,

'

''
.

temperature on the pool floor varied from the average temperature of :'

.

?,
,

, j, 150*F by no more than 0.4*F, while the highest wall temperature was
, .- M only 2.7'F greater than the average. (Finding A-49.)

C[k,. , ,d g WQ 1 E [fShby Licensee to be 30 spm as the maximum amount of flow that could be
i The design basis for the makeup water system was initially conceived

.

:Q 3 diverted from the core spray system under worst-case conditions. As ay387?
.figy J-%p''d result of completing the actual design and testing of the system,28 gpm

f" % i'V",
was established as the maximum flow rate. (Finding A 50.) JAYCOR
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.

reexamined its analysis in view of the 2-spm reduction in flow rate.
.

Since, as recognized earlier in this Decision, the IS0*F temperature
- limit can be maintained by simply altering the heat generation rate,

JAYCOR used a 28-spm flow rate with a heat rate of 205,000 watts (an
estimate that is still conservative in light of Mr. Blanchard's best esti-

,
-

. ~
. [' .'(l mate of 176,000 watts). JAYCOR determined that under these condi-

cus, tions the general circulation patterns predicted at the higher flow and-
<

< .' .j heat rates remained unchanged The only difference was a drop of 0.l'F'

_

~ .' ss". in the temperature at the watmest spot in the pool (2.7'F to 2.6'F).

#' '~~
. 'N (Finding A-St.)*

-

,-

$ The EITACC-SFP computer code used in the thermal hydraulic analy-%

g g'. . ' ' i sis was verified under JAYCOR's quality assurance program. (Finding
"

~. I A-52.) Moreover, three experiments collectively provide data for*'
. -

- validating the use of EITACC-SFP for assessing temperature conditions
~

~ j in the Big Rock spent fuel pool.
First, data recorded in cold leg injection experiments performed by1

" - | the Electric Power Research Institute have provided detailed information
' - on the mixing of cold and warm streams in a variety of turbulent flow' ~

situations. The JAYCOR computer code was applied to this problem
and its predictions were compared with the measured temperature,

,
'

fields. Despite the complexity of the phenomena, the JAYCOR calcula-'

. .

'7 > ; tions were generally within a degree of the measured values and always

~5 within the scatter of the experimental data. (Finding A 53.)'< +

Second, an attempt was made by another company to measure the
,e temperature and flow patterns in the Maine Yankee spent fuel poolr

,

during a refueling outage in 1982. In most locations within the pool,J "
-

' ' ' ' ~ .| . however, the measuring devices were not sufficiently sensitive to meas-

.
'w { ure the convective flows that developed. The EITACC-SFP computer-

'sr -E , code correctly predicted that flow velocities in tl.e Maine Yankee pool
'

would often b3 beneath the range of the measuring devices and that
'

'
4. . ,

-

h- pool temperatures would be within the range of experimental errorT"
;

values obtained. (Finding A 54; Stuhmiller and Sargis, fr. Tr. 3849, at'. . ' -

a
''

18-19.)
; Finally, JAYCOR performed a scale model experiment to develop

'*

, ' , . . j data on convective flow patterns in operating spent fuel pools. A color
-

j movie of the experiment was shown at the hearing. The scale model ex-
,, . ,

i ( - : periment was used to verify the EITACC-SFP computer code. Computer
' ' ' _ "

- calculations were performed to correspond to the model tests, and these

J%4. ] calculations were then compared with the actual average and local tem-x.
j peratures and with the observed circulation patterns. The EITACC-SFP

" pg pj,h, (L .s.- ,

simulation produced temperature estimates that generally were withinoe' ', a .,

, ., ,

,

* ~'
,4,r,
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4

- half of a temperature degree of scale model results, and the maximum
error was between 1 and 2 temperature degrees. (Finding A-55.)

,

.
,

During the hearings, Intervenors established that additional items are<
.,

'-- - "

placed in the spent fuel pool besides spent fuel and spent fuel racks.
2 .' 3 9 Some of these items are stored in the pool on a permanent basis, includ-,

'? , d ing special racks containing control blades and a small amount of re.t. J

b. . r<.. - 1Q search and development equipment. Other, smaller, items are stored in

f - ]' - i]* the pool temporarily and then sent off site. Radioactive maintenance
*

'' '

*

' . materials are stored temporarily in buckets on the floor of the pool for
C

S' t biological shielding purposes. Large casks are periodically stored in a
'

-

'' f .8 designated area in the southwest corner of the pool. (Finding A-56.)
'

,

$ Intervenors argued that calculations had not taken into consideration
' ' .e.. .

'' ,' - '. ) objects other than racks and fuel rods that are stored in the fuel pool and" . ' ~
'

*

*' *

,-4 that there are no administrative controls for items being placed in the
~ - ' . .9 pool. (Christa Maria Finding on Reliability of Makeup Water System.)

' . ; - i
, ,

Therefore, they urge us to find that the presence of these additional ob-
. , jects in the pool invalidates the JAYCOR computer analysis.

-
,

4, ;c ; . Such a finding would be contrary to the evidence. Mr. Blanchard testi-
.

. _- fled that all equipment of significant size that was permanently stored in,

'

. . the spent fuel pool had been taken into account in the JAYCOR comput. ~

er model. Indeed, as a conservatism JAYCOR included in its calculations'

- .i more racks than are presently in the pool. (Finding A-57.) Dr. Stuhmil.
N i ler testified for JAYCOR that the placement of additional objects on the

^

floor of the spent fael pool could, under certain circumstances, block or
,

,
- divert flow patterns and influence local temperatures. He further testi-

.

fled, however, that local temperatures will not be affected as long as im-
'

. . .
"

'
,
' 1, portant flow patterns are not blocked. For the Big Rock Point spent fuel

- - '.;
''

and the east wall of the pool. This space, if not blocked, will provide the
pool, the important flow pattern is through the space between rack Bs

Mt''
:,

. /
'

Ek [
_ necessary cooling path, and local temperatures will remain consistent

with the JAYCOR analysis. (Finding A-58.) To that end, Licensee will
? - - J promulgate written administrative procedures prohibiting the storage of' ' '. .- S:'{_ d any materials in the area between rack B and the east wall of the pool.

.

'

j < !! '. . .2 (Finding A 59.)
''e.5 Mr. Caruso of the NRC Stali reviewed the JAYCOR analysis. From'

. -
, ,. .,

(, - that review and from the Licensee's proposed technical specification- c, .

V 3 . . verifying cooling capacity, Mr. Caruso concluded that the pool water will
V Y, kj';'m.3- Q ' be well mixed by natural circulation and that a bulk pool water tempera-

Q,{,k2.$'~f.Efh. ,;,1 C$.! '
gsi ture of 150*F will be maintained with a maximum localized water tem-

perature ofless than 153*F. (Find.ng A 59a.)

' ' ' ]~ The JAYCOR thermal hydraulic analysis is sophisticated and'

.y,
,

" - ' ' '

j thorough. The analysis demonstrates that the temperature distribution,
- s

'

within the Big Rock Point spent fuel pool during operation of thes,-
, , ;

c, q, - .j
3.E 624;V
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.

makeup water system will generally be at or below 150*F, with the limit-
ed exception that it may reach 153'F in one portion of the pool.

'

'
.

5. Zirceley/ Steam Reaction...
,

.. - .,
', - : c. [ ;; The second major issue for consideration concerns the possibility that

zircaloy will react with steam in the spent fuel pool. Based on our previ-/ Z .s. .-. ,

' ' ~ . . ' ous findings this issue is easily resolved. We note first that the fuel clad-^

i ding at Big Rock Point is made of zircaloy, which can react with steam at' '

.

i- '
.,,

n high temperatures. However, the reacticn rate becomes significant only
~. g . , - .

at or above temperatures of approximately 2200*F, and the fuel cladding
.

.

'"'? 4 could approach this temperature only if water in the pool evaporated and
"

/. ' |;,$M the spent fuel became uncovered. (Findings A-60, A-61.) Since we have"

'' '' ' <| already concluded that the makeup water system will maintain a full%

,"., ,I pool water level at an average water temperature not to exceed 150*F,s

and localized temperatures no more than 3'F greater, we conclude that' ;' '

.

the makeup system will prevent zircaloy/ steam reaction from occurring-

~

in the pool.t,

N D. Conclusion'

'i The record establishes that should an accident prevent entry into con-
tainment and cause the normal pool cooling loops to fail, Licensee's

.

remotely activated makeup water system is adequate to keep the spent*-

fuel pool full of water, the average temperature of which will not exceed
- 150'F. The reliability of the makeup system has been established based

on the single failure criterion of Appendix A to 10 C.F.R. Part 50 andW "

sound easincering practice. The makeup line itself is structurally sound:c, m
[; 1 *, > and fully sufficient to withstand the maximum stress induced by seismic'

V''j. loadings. Finally, there is no realistic possibility that zircaloy cladding of" '*

'

the spent fuel will be exposed to steam in the spent fuel pool.
,' t 2 Consequently, we conclude that, consistent with 10 C.F.R. Part 50,'

' , ' Appendix A, and specifically GDC 61, Licensee's fuel storage and han-
', dling systems have been designed to provide adequate safety under'

*
s ,

U' i ! normal and postulated accident conditions; in particular, they have beenp :'. ,
designed to prevent any significant reduction in fuel storage coolant in-'i

.'' '
-

ventory under accident conditions. The genuine issues of fact regarding
,

,' ;s. 9
.,

_;:.e |c. . . s. M the adequacy and the reliability of the makeup systems, and the potential

; h, .,; ' > for zircaloy/ steam reaction in the spent fuel pool, are therefore dis-
* ': f .% $yNW. N}?2; missed.,.

Necessarily, then, and in accordance with the Appeal Board's decision4*i ,'

in ALAB 725, supra (see 17 NRC at 572), we also find that there is noJ~ 'P n
*

'

.

y y.,
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credible potential for the occurrence of a criticality accident due to a
LOCA;. therefore, the genuine issue of fact concerning criticality re-

'

manded to us by the Appeal Board and arising under Christa-Maria Con-
'

1'" , tention 8 and O'Neill Contention III.E-2 is also dismissed.'

,

-

|1' . .

'

'

,"
- '

II. CHRISTA-MARIA CONTENTION 8 AND O'NEILL
'

,.

'4 CONTENTION III.E-2 - INTEGRITY OF THE CONCRETE- N -
m .

y7 . ] POOL STRUCTURE
'

.' , . /1 A. Background- , .

t,q
9^ . , J-l Christa Maria Contention 8 and O'Neill Contention III.E-2 postulate,

-c cff @ the occunence of an accident, similar to the TMI-2 accident, that would
*

,

* * 'c 4 - . i prevent entry into the containment building for an extended period. A
?''' genuine issue of fact admitted under this contention at summary disposi-

,

, } tion asks whether the postulated accident could cause the water in the
'' spent fuel pool to boil and the pool's concrete to fail. Also admitted as-

'

. .
an issue was whether point loading, resulting from the weight of the
spent fuel and the storage racks being applied to the pool floor through'

.

,

a the rack legs, could cause failure of the concrete. (Finding B-1.)

9 The Licensee filed testimony in May 1982 presenting an analysis ofF
' G the pool concrete under the accident conditions. The NRC Staff also

" ' ~] filed testimony, which expressed uncertainty about the assumed-

4j strength properties of concrete at the elevated temperatures that would;
' '

. prevail if the pool were to boil. Licensee withdrew its testimony at the*

; d hearings held in June 1982. Subsequently, Licensee committed to install'

,' a modified remotely activated makeup water line that will maintain'

,

,: . IS0*F as the maximum bulk pool temperature. (Finding B-2.) Since *
- .

J K' ,

safety of the concrete need only be assured at that temperature. It is,
Licensee's makeup line must assure that maximum temperature, the'

'','<'n,
therefore, no longer necessary for Licensee to demonstrate the safety of-

, - its concrete at boiling temperature,
+ ~ ;; On September 30, 1983, Licensee submitted testimony presenting ai

~ '
,, _

; structural analysis of the concrete pool under dead, hydrostatic and ther-''
,

'
'

mal loadings. The analysis assumes that the bulk pool temperature will; ,

; a not exceed 150*F and dem6nstrates that the pool structure is adequate
'

.2' D to withstand such loads. In response to a Licensing Board question

"" 7 ' f, .,;i regarding assumnce that current concrete code standards used in this'

J analysis apply to a pool built 20 years ago, Licensee submitted testimony;, e W.c:, ' :, , d;j demonstrating that the analysis applies to the as built structure. (Find-vpg. .:p )
.

'' ~" ing B 3.). ~ *
,

'

,1- .r.3
'4.

)
* *
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'

.

d . The NRC Statisubmitted testimony which concluded that the Licen-'

.L see's analysis adequately assured the integrity of the concrete structure''

E',"''1 under the assumed accident conditions. The Staff also agreed that the
analysis was applicable to the structure as built. (Finding B-4.) ThisS NC m

D[. issue was fully litigated at the hearings held in Petoskey, Michigan, in; . , .

Or. 7c, '. October and November of 1983.
,

> .2 ;f ..:w J,.
.

. .n. u , . ,. ,.
,

. ei B. Applicable Law
a a

'

f. E Fm . .

,. Nf[. ] Appendix A to 10 C.F.R. Part 50 sets forth a series of General Design
,

' $ir b , ' . '' ' ; Criteria foi nuclear power plants. Although it was promulgated after the
Big Rock Point Plant was constructed and licensed, Appendix A providest P.

?Yj .[a a useful guide against which the plant's structures and systems may be
-

j

9.f . . .j compared. General Design Criterion ("GDC") 61 provides in pertinent~

part:' "

.,

++b The fuel storage and handling. radioactive waste, and other systems which may con.
;

|; . tain radioactivity shall be designed to assure adequate safety under normal and pos.

r
- - tulated accident conditions.f

o
-

. , . -
% s ., . In the context of this issue we take GDC 61 to require that the Licensee

P -
7 D, demonstrate the integrity of the reinforced concrete pool structure

Yn ' under the assumed accident conditions., ..

M '. . General Design Criteria 1,2 and 4 provide generally that structures,.
-

systems and components important to safety be designed, fabricated,
[ .

erected, and tested to quality standards commensurate with the impor-

"-'"

-m
tance of the safety functions to be performed and that they be designed

, q,, }.3 +.,

/G n. :. " ' to withstand the effects of postulated accidents and resulting environ-

/ ' h, ; - ji.> mental conditions as well as the effects of normal operating conditions.
@A ' .c ' . 4 , . j h Regulatory Guide 1.142, Revi I (October 1981) and Standard Review> .

a gly? , . 3 r ." ' Plan, f 3.8.4, Rev.1 (July 1981) provide guidance with respect to these
.

criteria. They indicate that the procedures and requirements described' '

<- . .V* in the American Concrete Institute ("ACl") Code 349," Code Require-g" ' ; , s - ments for Nuclear Safety Related Concrete Structures," provide an ade-'

N-~

quate basis for complying with the Commission's regulations with
,

%| wj t ~ ,
-

.. . ? '" ,. - regard to the design and construction of safe:y-related concrete -
structures. The current version of this Code is ACI 349-80 (1980). In, % %;".2:".';

, - f.? particular, Appendix D to SRP l 3.8.4, Rev. O, " Technical Position onpy.Q.@, ,

gd M 4re; p/#$ Spent Fuel Pool Racks" (July 1981), finds the analysis procedures of
Mh;Dd3M % ACI 349 acceptable for spent fuel pool structures. The ACI Code speci/
Y y $.WMb sy',; fies applicable concrete strength capacities and analytical procedures to
t[.3?;.71SfjJ:| be followed in assessing the impact of thermal loads on concrete struc-

'. .. R. J ";.9 tures. It also establishes criteria h assure the adequacy of the reinforcing*
.. s . ....

d'. gP - *
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.i' bars. The associated ACI Building Code, ACI 318 77 (1977), provides
["',t - for the application of a structural analysis to an existing reinforced con-

,

J. - - crete structure.
,- t ; - .

s_ - -,

} 7,:. '.,p_;,,
. - . .:

'

C. Discussion>
,

.

@[// Ph , - )~ s.7. I. ._ The Big Rock Point spent fuel pool is a rectangular reinforced concrete-

y(J ' . ,] S : structure, the cavity of which is lined with 3/16 inch stainless steel. The

Q
' ~ '

,
~

walls vary in thickness from 2 feet to 6 feet 9 inches. On three sides the
;.'('. pool structure is supported by walls which lie below the pool walls. On"~

..
'

T O ' %.c . , J the fourth side it is supported from below by a shear key, a reinforced
~~df??* - .f < ; ' concrete member which protrudes from the reacter cavity concrete.1

4yd '.;M -) (Finding B-5.)
(W" - '

''
Under the postulated accident conditions, thermal loads, in the form

J of temperature gradients, are imposed on the walls and floor of the pool.,

as the pool water heats up relative to the surrounding air. Concrete ex-. ,
,

!,- ! pands as it is heated. The inner surfaces of the pool walls and floor will
i~ ; . * heat first and will tend to expand more than the cooler outer portions.

,

J. - : Because the walls and floor are connected, they cannot independently -
,

* '

!,i bend to accommodate this growth, and internal forces are created in the-
s

"1 m: concrete. These forces, termed shear forces and bending moments,e
'v., :.

, "..t resist the tendency of sections of the concrete to shear (i.e, slide relative
-e - E+ ! to one another) and to bend. (Finding B-6.)

'

,. a. ,1i

,- x - ,

.
M 1. The NUSStructamel Analysis>

u; Y c,[.~ 'd Dr. Howard J. Eckert and Dr. Madarapalli K. Prabakhara, structural'

.
,

Dr!.[J :[Gil
engineers employed by NUS Corporation, presented the results of a' 1.f.s . ,.

-- 9 finite element analysis that they performed to determine the integrity of(p. s4

p Q' ' ,(',%8 M | the structure. (Finding B-3.) They initially determined the thermal loads
,

.
- ".! caused by the assumed accident conditions. They also calculated the- -

' ' ' ' '

' ' N., ' h 'a ., _ . f loads imposed by the weight of the structure itself and its contents.
' O ._ ,

''

? Using these loads and a mathematical model of the structure, they cal.
A

^

culated parameters, such as moment and shear, which portray the struc-> - . , .y..
,

[f ' .1. g ' [, 3 !;{ compared these shear forces and bending moments to the strength
7 %- ture's behavior. To determine the adequacy of the structure, they then,

W[W.:*J.;[|.W.L-?C[.)'
~

capacities of the concrete and the adequacy of the steel reinforcing bars
k % Mgi ' imbedded in it. (Finding B-7.)
h.
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2. Landing Conditions

The witnesses assumed a water heatup rate of approximately l'F per'
'

f
hour from the operating temperature of 10l*F to a maximum bulk tem-'

*

,.
perature of 150*F. Because the stainless steel pool liner expands faster, - * .,,v

.

than the concrete, they also considered the load this differential thermalJ.g ;'' % 1 .;

Q4 . b,3 P .3 .e expansion would impose. In addition, they considered the hydrostatic
s

; g's. yj ~ ?> L / pressure applied to the walls and floor by the pool water and the dead-*

; h th|- , t v. i'g Zj weight loading of the water, the racks, the fuel, the floor slab and miscel-

L+/Jij, ''/- ;',, Q laneous equipment. In determining the strength capacities of the support'

g '. - 'T % c1 walls they also considered the weight of the pool walls. (Finding B-8.)
.,'. : . n. ,. ,: qc+ .-

.s , .v. . . ...,,1 '

cu
y qM p d - 6.1

? 3. Structural Analysis
QUMg |e .,.~ T:d.n q

Drs. Eckert and Prabakhara performed a finite element analysis,,

J. ' ,- '
- ,

f"#' d idealizing the structure as an assemblage of discrete blocks, for each of' -'
.

\.s which shear forces and bending moments were calculated. Because the

E. J : . inner surfaces of the wails and floor will tend to expand more, the inner'

portions of the structure will be in compression while its outer portionsn - f. -

', .g * ~ - are in tension. (Finding B-9.) Concrete is relatively weak in tension;

, ..

hence the need for steel reinforcing bars. When the tensile stress be-' --

^ Y" - comes great enough, a crack is formed, and as load increases the crack
progresses, thereby reducing the flexural stiffness of the section and"' '-; .. < >
relieving the stress, affecting the distribution of load as load applicationh "4 ,f j -

~ #; n,*,J continues. To reflect this behavior the witnesses performed a nonlinear
analys.s, increasing the load in increments, after each of which the stiff.F ^ ' '* *

/ , * . j j' . ness was reduced, until the maximum gradients were reached. (Finding

3.a cy x~ c.10.)
I This procedure is approximate because it assumes t'nat the maximum'' '

' <. -

gradients for each wall and the floor occur at the saue time. In reality,
' ' '"'

. y 37j *

..,

A because of the differing thickness of these elements, they would heat at
C F (>'p ''.]7 different rates. Because the NRC Staff questioned whether this method

4

- ~ 77

A -
of applying load was conservative, and because of an error in the applica- .

[ ' ; y;'
*

tion of the computer code, Drs. Eckert and Prabakhara repeated the, *
,

,
~ analysis, this time applying the maximum gradients at the time they ac-J'; *'

,_

tually occurred and correcting the error in computer code application.
'

'

', " '

: if 4,5. + ' The NRC Staff also questioned the ability of the structure to resist'

forces generated by differential expansion of the steel liner ard pool
L , Q )f ' . ; . concrete; this factor had been omitted in the January 10,1983 s.nalysis.'7 'Q, , W; jL

D |T!M( M@.-y
Therefore the witnesses also performed a study of the effect of the dif-,

' Wr
'NSfp n g ferential thermal expansion of the stainless steel liner on the pool con-

,4r,?;;i 7 ; 'Q crete in conjunction with the reanalysis of the January 10, 1983
,

74 V: submittal.
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4. Strength Capacities

The witnesses calculated strength capacities at various cross-sections-tn,
,

,

of the structure in accordance with the ACI Code. The capacities are a'
^

,n function of the yield strength of the steel reinforcing bar, the compres-
-

~, ;;;] sive strength of the concrete and the dimensions of the section. (Find-
.. . .: u ing B-12.) The Code indicates that the strength properties of concrete2. -*

- ; " , ' . ?, : c' "'
are not degraded at a temperature of 150*F, and it allows temperatures

i,'.E f : 1- of up to 200*F in local areas. (Finding B-13.) The Code also specifies re-; .f' % ' * . ; g quired development lengths for the reinforcing bar, i.e., the depth of em-.

i3 ~ - 1; - + .,_j bedment necessary to assure that the bar can be stressed to the yield
<

Y, pu,s _ "9 point. Splicing of the bars is normally accomplished by overlapping, and- *

W[[.46 f.$. hip; 'd sis showed that in one location a lap splice was not sufTicient to meet the
_: O c; required lap splice lengths are also specified by the ACI Code. The analy-

.
,

X.9 G .4 ;" ('"3 Code criterion. The witnesses testified, however, that they used informa-
O ;I tr J tion contained in a technical paper * to recalculate the required splice,,,

f length taking into account the strength provided by the 6 inches of con-.m . , q .'.
,

,-: ] crete covering the splice; this calculation showed that the splice was.
-

[ c_ j adequate. (Finding B-14.) Neither the Intervenors nor the NRC Staff
'

-

. s . challenged this recalculation, which we find acceptable.
" i.

. , _ . h :- 4 ?

h, ^ | R ..'" .
-

5. Conclusions
' "

The final step in the Licensee's analysis was to compare the strength, , ,
~

capacity of the structure to the calculated forces. To quantify this7 ,, ,
'

~ T comparison, the witnesses computed ratios of the shear and moment
. y' capacities to the calculated values of shear forces and bending moments..

,

,., 1 ! w.. - - ,1 They also computed ratios of the length of the reinforcing bars and over-
1 ' i f'' h laps to those required to develop the moment capacities. Values of these

p.~.M, ./, f 6.t ,JI "> ratios, or margins, greater than 1 Indicate that there is a margin of
j:4 ' | safety, i.e., excess capacity, or strength. (Finding B-15.).,

,
! ' MN : The thermal-hydraulic analysis of the Big Rock Point spent fuel pools

- '4 performed by JAYCOR and discussed in f E of this opinian showed a
.

.,

,| gf - r >
localized area in one corner of the pool in which the pool water tempera- !

'',,Mg .
#

ture reaches 152.7'F, i.e.,2.7'F greater than the bulk pool temperature.
.g .j .Y J Such a localized temperature is acceptable with respect to concrete

4
.

OQM ^ strength properties, since the ACI Code allows temperatures of up to

g? d i , L,. % f- y;V~ 200*F locally. Also, the strength margins at this location are sufficient to
gig p%;q accommodate the effects of this small localized increase in pool water

W' % @ r; @m ,-M!,y temperature. (Finding B-17.).,

C; , W.<,N

& f ',' h *y $ &j{M,M,'[[.#*[.[$' .

- $J, 8 oransun. Jirna, and Breen. A Ar-eve 4 sere, of Test Dera os Devrbperer Lestr4 ead Sparrt 17 ACI

[ . k, { -~ , . M ,k ,8
.

Journal Proc.114-22 (March 1977) (fr. Tr. 4056, at 12. and References).
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For the pool floor and walls, all average shear, local shear, and devel-

.

opment length (with the inclusion of the recalculation discussed above)
.,! , , ' factors of safety are greater than unity, as is the moment margin for the.-

' pool floor. These calculations make the reasonable assumption that'
**

. ,
' there are minimal gaps between the pool and the liner because there is, O :e ~ .;,

.e '.n p ? . ],;.j not a perfect fit. In one location in one wall, the moment margin was'

[ ,L y, .j less than unity. Exceeding the allo'vable moment locally, however, is ac-

.W, ,...Wi ceptable provided the surrounding material can carry the additional load
"'i! and no collapse mechanism develops. The witnesses examined the mar-W - ,+

..J i): sins surrounding the region where moment capacity is exceeded and
,

s -

J [ .T ]ii'
concluded that the surrounding material is capable of carrying the addi-

/, <:<? :9j tional load and that there would not be a collapse. Thus, when load
7 .

* ' C. f . . ,] distribution in the walls is factored into the analysis, the support walls
.

'"

] have margins greater than unity with respect to all applicable parame-- ~ ' ' '

. e4 ters. (Finding B-18.)
~. .u.,

4
- <

.

'

6. AnitionalAnalyses
A4

. .

'
..

:7
In response to an NRC Staff question, the Licensee analyzed the

y .

[ shear key located on the west wall and determined that it was adequate
.r

~

*;. f to support all calculated Icads. (Finding B-19.) Subsequently, however,
.

~-

Drs. Eckert and Prabakhara reduced the margins calculated by Licensee-' ,"
~ after the NRC Staff pointed out that the weight of the wall over the

"

y ,

,

- shear key had not been included in the calculation. The reanalysis-o

( .
showed that some of the local shear margins were less than 1. The wit '

,

nesses found this to be of no significance, however, because the northy. 7 -

* '5 and south support walls act la parallel with the shear key to carry the
,,

''''

loads. Even if the shear key were eliminated, the other two walls would
.

<

* ' s' be more than sufficient to carry the load. (Finding B-20.)

-V' Drs. Eckert nd Prabakhara also considered the weight of the" , ,

'" ~ 120,000 pound shipping cask, the heaviest object that can be set in the-

spent fuel pool The effect of this additional weight would be to furtherc% ;
'e~ reduce the margin for the shear key. Again, however, the support walls

,

y,,.'' - ]L would take the added load; landeed, the shear key is not needed at all to
' '

'

t

.| support the f uel pool structure. The witnesses also evaluated the load im-'

"',?y,,. ,- .
posed by the cask on the corner of the pool floor where it would rest.. 3, ,

IJ N -
E 1 They concluded that the margins were more than adequate to withstand:

Vf Q.y ' a i this local pressure. (Finding B-21.)
* ? ; qM ' M'd With regard to point loading from the storage racks, Drs. Eckert and'-

-q. . .

D|?dif ; p,.,' U
Prabakhara reviewed and adopted the analysis contained in the Licen-

.

I see's Consolidated Application. The analysis considered bearing stress,p y. s. . . | .:
i: .o'/ [( resulting from the weight of the rack and fuel applied through the rack'

_ _ z .. .c,
.

~ ..
. ,c. >. '

. . ,.p
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|
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,

it

^

,
'

~

' '. leg, and punching shear stress, the local loading condition under the
rack leg which could punch a hole through the pool floor. The analysis

>

t

. _ - determined that margins were greater than 1 in all instances. (Finding
'> . . . i B.22.),

. c c. ' ' O. d In addition, Mr. Gary Pratt of Consumers Power Company performed,

1. . i ek'.3 GW d an analysis showing that when the containment atmosphere temperature

Q . ', 7. i J
' 12 _ '

33Q3* : rises rapidly during a LOCA, so that the outside of the pool structure is.

q. : ' 'j/ A ; J. heated more than the inside, the loads imposed on the structure are less
. : J: 7 severe than those analyzed in detail by Drs. Eckert and Prabakhara.

, h.,' $, i , ~/{fd (Finding B-23.)
,

'

'c y ; - N ;' 1 On the basis of all these analyses, Drs. Eckert and Prabakhara conclud--

.,

': 4 ^ '. ', .. Mi ed that the spent fuel pool structure is adequate to resist the effects of a<

l,$',Judb.N' .'7);. temperature of 150*F and point loading from the storage racks. (Finding,

7ys- g,. B-25.)
m-

E -: .N Hj At the hearing the Board raised a question about the scenario analyzed
' *

iC' ' -*

,A h*s._
j by Mr. Pratt. The 81oard asked whether, when the containment sprays

*
u :

were activated following the LOCA, cold water from the sprays would,

4" impinge upon the pool walls, wsibly reducing'the temperature of the~

' , {M , - outer portions below the ambrut temperature used in the NUS analysis,'
''

6' '

thus creating gradients larger than those considered in that analysis. (Tr.y 6: ,

," lmb #_ 4207 ff.) In response, Mr. Pratt testified that three of the pool walls are,

s - 1 ,. 'l. ~ " ' ; shielded from the sprays. Moreover, the containment sprays are located
,

[M( .. < s f'Qr high above the pool and the nozzles put out a very fine spray. By the" ^ . time the spray reaches the pool walls, it will have absorbed all the heat it4

~

is capable of and will be at the ambient temperature. The temperature
-

. .,

#
cc 6 i.. : 9'.N profiles used in the NUS analysis therefore remain valid. (Finding B 24.)

.rs 7. w
J cg , n. p :

s

.:; kJ,
- ;a

. . 7. SingReviewggw ..a
pp . ,. h Qv,: # Mr. Drew Persinko, who reviewed the Licensee's analysis for the
gjpg, y;F '";.y NRC StanT and helped prepare the Staff's Supplemental Safety Evaluation.

. Vy
.

Report (SSER) on the pool concrete, testified on this issue for the Staff.
. , y . ;] (Finding B-4.) Mr. Persinko thoroughly reviewed the structural'f ' ' '

f, (, . ' i-- analysis, and requested Drs. Eckert and Prabakhara to perform severall reanalyses to assure him of the accuracy of certain aetails in the~'~ c.
.,

E. j t y / modeling. Based on his review, Mr. Persinko concluded that the spent
.

<fg/ [y j ( fuel pool structure is adequate to withstand the increased load resulting
/ 0 ., 7 !

'

from the proposed pool expansion for pool water temperatures up to
*

7 ,

'/.'f , d ? .
' MA;,J.% J. 150*F. (Finding B 26.) The Staft's conclusions were based upon the re-

M+5
-

hhhbI7.h*[4
analyses of the structure, which included the effects of differential ex-
Pension of the liner and concrete. (Persinko, ff. fr. 4169, at 3; SSER, fT.

y W/ " '. 'c Tr. 3988, at 5.)
.
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.

Mr. Mark A. Caruso also reviewed the thermal portions of the analysis

.
, ' for the Staff and helped prepare the StalTs SSER. (Finding B-4.) He

.

testified that the thermal analysis methods used by NUS to calculate'

,{ temperature distributions in the concrete were appropriate. He also testi-*
.

i,. : 7 fled that based on the uniformity of pool water temperature shown in' ' 7 . f '. 3'i, Q. ,

,
' j.j the JAYCOR thermal-hydraulic analysis, the calculated temperature,x

,-~ 1 g:- S il distribution appeared reasonable. (Finding B-27.)

f - Q f 'hN

8. Applicability of the Analysis to the Structure as Built

JK |1
' ' * '

-

'. The Licensing Board raised questions about the applicability of the.-
P NUS structural analysis to the spent fuel pool structure as built. TheN .

s' Board asked whether the American Concrete Institute (ACl) Code
*

.

' ~J standards in effect when the pool was built would make it appropriate to .

- .I apply to the existing structure concrete strength capacities derived from
.

the current Code. The Board also questioned the basis for assurance that
the structure as built complied substantially with the Code in elTect at
the time. (Tr. 4060-67, 4076-78, 4115-16, 4131-33, 4187-96.) In re-

. sponse Licensee submitted the testimony of Professor Mete A. Sozen, a
i nationally recognized authority on reinforced concrete structures and a

C member of the ACI Buiiding Code committee, and the testimony of
Jerome D. Lescoe, Licensee's construction superintendent during con-1 "

| struction of the Big Rock Point Plant. (Finding B-3.)
.

,
,

'

i , (a) Code Criteria
,

. , Professor Sozen testified that the acceptance criteria used by NUSW 7
;

could validly be aoplied to Big Rock Point. The criteria assumed by NUS.- u .s.
4' - 'L1 related mainly to flexural, shear and bond strengths and were derived by

the procedures specified in the current ACI Concrete Code and the asso-* -a
ciated ACI Building Code. The Big Rock Point Plant was built according

,

,- -

i 1 to the 1958 Uniform Building Code, whose provisions pertaining to rein-
; - forced concrete were based on the 1951 ACI Building Code. (Finding

B-28.) Although the current ACI Duilding Code contains some conserva-s - 4

,
,

tisms not present in the 1951 Code, most of the fundamental criteria
. ,

contained in the current Code (ACI 318-77 (1977)) are essential:y the"
-

same as those in the 1951 version. The design requirements on which
y 4. ,

strength capacities are based have not changed substantially since 1951.
,

h; Wi C, % -g.gf;"C;;
while current methods are based on ultimate strength design, essentially

<

Although the 1951 version was based on working stress and design,
,

,

i ; f ;$ -~.%wyk;f, . ~ ' - th'e same sizes and sections would result for a given load. (Finding

.
1, . B-29.)
ry
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Under the criterion used by NUS to determine flexural strength, or
the structure's capacity to tolerate bending moments, the strength of a
ligntly reinforced structure is insensitive to variations in the compressive,,

~

strength of the concrete; rather, it depends on the strength of the rein-,

forcing steel. The current allowances for steel strength have remained.. . ,
_

(.- unchanged for over 20 years. (Findmg B-30.) Shear strength is calculated
y ? -l under the current Building Code by a method different from that of the,W . ' ' ] Code under which Big Rock Point was built. The current shear strength

''

y,er g' / .

,.

limit used by NUS, however, is conservative, assuring that the plant
[.'c' Q.^.A also meets the criteria that would have been used at the time of design.W.i i q (Finding B-31.) The currect Code's criterion for bond strength, which

'~

,
9, ' ' '

. - gi controls the required development length of the rebar, is not directly''t' . : :. .; comparable to that of the earlier Code because of calculational and
''

i.'',"';'j design changes. Particular comparisons, however, show that the current
j g- '

- ,] requirement used by NUS is more conservative; (Finding B-32.) Profes-
.] sor Sozen also examined the analysis of the shear key and concluded

f
'

j that it was extremely conservative in that actual strength of the shear.

. . . 1 key would be 3 or 4 times what was assumed. He also concluded that
- ' ~

there wiU be adequate support of the pool along the west edge. (Finding
;

'

p, [:y y B-33.)
bq: ..

-

;-.- ;' ' , .

(b)
"

.

Relationship ofExisting Structure to Code Criteria- .

u

M The basic parameters of the NUS structural analysis are the pool,

7 ' 4 d'

dimensions, the concrete strength and the amount, arrangement and
'

,.?( ; strength of the steel reinforcement. The current ACI Building Code pro-
' '

,?
. . vides for the application of such an analysis to an existing structure. In

'

.

"
such a case the Code requires a tr.orough field investigation of

~

,

'

$( -y dimensions, properties of materials and other pertinent conditions. Such,, x

pn 1|: - an investigation has been undertaken at Big Rock Point. (Finding B-34.)
:r'

y ;'O ."%h Dr. Eckert took actual measurements of the spent fuel pool walls and
-

,'1 ; .9 found them to conform to the values indicated in the structural draw-d ings. (Finding B-35.) The NUS assumption of a concrete compressivei.

, .C U strength of 3000 psi has been verified by documentation as well as fieldL
- T

? investigation. Recorded compression tests of cylinders made from the-

. . . ,

i" '

'.M,1 Big Rock Point spent fuel pool concrete indicated a mean compressiveE ' '

strength of 3686 psi, and no cylinder was below 3000 psi. The cylinder.r

ix$.< M d2W;j c.Q tests also indicated excellent quality control. (Finding B-36.) In addi-
~

' A_^

.

tion, recorded slump readings and the fact that there was no congestion
.

:

A E '[; , C k.p r d{t h h of reinforcement, i.e., closely spaced reinforcement bars that wouldr-
.

inhibit concrete flow during casting, indicate no likelihood of critical
.N, # . '.M- g' )s'[d voids within the concrete. (Finding B-37.) Moreover, Professor Sozen'sj

a,
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4

i

field investigation verified that the appearance of the concrete does not
suggest defects in the casting process. Had large voids existed around
groups of reinforcing bars, unusual surface cracks would most probably

" - have appeared after over 20 years of use. (Finding B-38.)
,

' The Code procedures for evaluation of existing structures contain no'

requament for precise information on amount and arrangement of the
,

'

' - ' reinfowement, which is assumed to conform to the structural drawings.
,.

|
(Finding B-39.) For the Big Rock Point pool, however, an existing con-"-

u# struction photograph, introduced into evidena, shows the reinforcing
bars for the floor slab before the concrete was poured. The detail is suffi-9 -

; cient to show that placement and spacing of the bars conforms to the
4

A - J structural drawings and suggests that the job was well controlled. (Find-

7 ing B-40.) In addition, there is no visible indication that would suggest
.

;,,
that a serious omission of reinforcement occurred. (Finding B-38.),

'
,

Professor Sozen concluded that the limiting strength criteria used in
the NUS analysis are correct for and applicable to the spent fuel pool
structure for several reasons. They are based on accepted engineering
principles consistent with current professional practice. Furthermore,
they are comparable to if not more conservative than those used at the
time of construction. Finally, the available information about the pool as
built is adequate to substantiate these strength criteria. (Finding B-41.)

This conclusion was reinforced by the testimony of Jerome D.
i

| Lescoe, who, as Licensee's construction superintendent for the Big
j Rock Point Plant, was responsible for Licensee's overview of the per-

formance of Bechtel Corporation, the engineer-constructor of the
facility. Mr. Lescoe was knowledgeable in good construction practices

,

,

for pouring reinforced concrete structures and he observed concrete.

pours on a daily basis at Big Rock, including pours for the spent fuel
,

pool. (Finding B-42.) He observed that Bechtel followed their drawings
,
~ '

) and specifications and used appropriate methods to form and placeN
* '

4 concrete. Before a pour was made, the general foreman and an engineer-

saw that rebar placement complied with drawings and that the area was
free from rust or debris. During the pour, they used techniques to keep.

,

'
' s

the concrete from separating and complied with good practice in the use
of vibrators to eliminate voids. (Finding B-42.) The photograph admitted

: in evidence showing construction of the pool was taken under Mr. Les-
,

coe's supervision and he confirmed that placement of the rebar in the-
' - '

photo conforms to the structural drawings. (Finding B-44.) He also ob-:
i served that the concrete cylinders used for the compression tests were.'

kept in the immediate area of the pour so they would cure under the;
. r. .. C

same conditions. (Finding B-45.)'
4
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2

Mr. Persinko read .ne testimony of Professor Sozen and Mr. Lescoe I
and examined the concrete test records and a construction photograph. ;
Nothing presented by Mr. Lescoe or Professor Sozen in their oral tes-

' '

timony or in their written testimony caused him to change his conclu-,
,

'

sions in the SSER or his testimony. After his review of the concrete test.

" " ,

..,! records and construction photograph, he reached the same conclusion as '|,

Professor Sozen, namely, that the assumptions in the licensee's analysis| - t | .
~

,
,,e,,'. i ^' '. ? appear to be applicable to the as-built structure. Mr. Persinko also physi-

' ' '

| '. > -j cally inspected the pool structure and did not detect any visible defects.>

'. f: (Finding B-46.)i.7,
-

. .j
. . - . . ':.

; . , , . , - 'f ' '] D. Conclusion
-,n3

"
- '

. - The structural analysis of the fuel pool presented by Licensee is ex-
tremely detailed and persuasive. The Staff's review of the analysis was

'
- rigorous. Intervenors presented no testimony on this issue and cross-

examination of the Licensee and Staff witnesses did not cast doubt on-

C.
. 1 the validity of their conclusions. The Board finds that the Licensee's

- ' g. analysis assures the adequacy of the pool structure under the assumed.
'

'

( accident conditions. Based on the evidence, the Board also finds that the' , ,

|~ j _ , - Licensee's analysis validly applies to the pool structure as it was built.
- ~

' . . "'o -

The current Code criteria used in the analysis are comparable to or more
'

,

' # ~

conservative than those used at the time of construction, and there is
*

' ' ' '
sufficient information about the construction of the pool to conclude,

,9 that these criteria are applicable to the structure as built. (Finding B-48.)
,

.h , -
_

p, :
x ',T. . ,; - jy' III. O'NEILL CONTENTION II.E-4 - SHIELDING;e4 ,

?.. j @. j,
. + . ..-..mc g ,y . s.f

" ~ '

i A. Background, .

y ,,,

- 3 $; O'Nei!I Contention II.E-4 states:M ,

99 1, ,
.

r!h'
~' *

In the event of an accident which results in a substantial release of radioactivity
L

. . ,,

YE ' ,e', from the expanded fuel pool, the containtnent building do:s not provide adequate~

.J. 9 , ; -|,7 shieldirs to protect the public health and safety.-

: . - ; w. a.. . . .
e s a' ': A' .
!' | %' - i Testimony on this contention was heard from two witnesses: Mr.
f Nf|r f Roger Sinderman, Director of Licensee's Radiological Services Depart-

We P - G@.gjtj% .aj ment and Mr. Millard Wohl, a nuclear engineer with the NRC's Acci-
MJ h f D. dent Evaluation Branch. Intervenors withdrew their prepared testimony

(! , ,[. ;,"[ [ p;i' ? O h,~ Q,Qand presented their case solely through cross-examination of the wit-
.: *1 nesses..
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.

B. Applicable Law
,

The contention was restated by the Licensing Board in Order Follow-

'

ing Special Prehearing Conference, dated January 18,1980. (LBP-80-4,
rupra,11 NRC at 130.) The term " shielding" wac deliberately used by(' -

,
, ! the Board to reflect Mr. O'Neill's concern about the shielding capability-

3-
. j .

of the Big Rock Point containment building. The containment consists,'c" . -f1. yd, in part, of a %-inch steel shell which can be penetrated by gamma radia-
' ,, ,

. M't- {f 7 tion emanating from inside containment. (See Prehearing Conference,
,

N'f 1aM December 5,1979, Tr.179 80; see also Tr. 4281-82.) Consistent with

N:.d this intended meaning and the use of the " shielding" as a term of art,Y! '

D',- V we limited this contention to a consideration of the adequacy of the con-'

* ' ~ E 2 . ]q' i tainment building to protect the public from gamma radiation shining, ' , 4-

through the containment as a result of a substantial release of radioactive7

;- F g- material from the spent fuel pool. (Tr. 4282,4313.)
The contention did not specify the accident which results in a substan-- -

.d tial release of radiation from the spent fuel pool, nor does it provide in-
'

,

:3 sight for identifying such an accident. Thus, the witnesses were required
J to identify the accident that would result in a substantial relecse of radi-

,~ ,
oactivity from the spent fuel pool.

Generally, a cask drop accident is considered a design basis accident
involving a substantial release of radiation from a spent fuel pool. How-- "

ever, our decision on O'Neill Contention II.C regarding the drop of a'

-;c
spent fuel transfer cask and the acceptability of its safety slings renders

,

, ' .* '

.| s :
#' such an accident incredible at Big Rock Point. (See our decision regard-

,

z.1

'y
' ing the cask drop aspect of O'Neill Contention II.C, in Finding C-5.)'

s

Thus, the design basis accident that could result in the largest release. . , ' -

2. 3

~

of radioactivity from the spent fuel pool was determined to be the drop"" ' '
,

-

- D;. of a spent fuel assembly onto fully loaded spent fuel racks. (Finding
., 'h

~ ;.= -

C-4.) In turn, it was assumed that all of the gap activity of the dropped*
;

't' M spent fuel assembly would be released into the spent fuel pool and the
,

. ,

- containment building. (Finding C-7.)
,

"

1 The controlling NRC Staff guidance for the evaluation of tne conse-
. -

'
..

24 , N. quences of en accident such as the drop of a spent fuel assembly is

.9.- . ' f" found in f 15.7.4, " Radiological Consequences of Fuel Handling.
.

^ l 's ' Accidents," of the Standard Review Plan ("SRP"), NUREG-0800. The
"

N-J acce-tance criteria for SRP l 15.7.4 are based on General Design Criteri- -

.;| ' ' - [ on ("GDC") 61 with respect to appropriate containment systems, and'

.jt n , T R y on 10 C.F.R. Part 100, with respect to calculated radiological conse-''

3@4 ' ! YC ? * [
quences of a fuel handling accident.

.s~ WQ GDC 61 provides:
;- W @n,j 'QQ.)y

Criserion 61 - Fuel storage and handling and radioactivity control The fuel storage and

^&: ^ .' f * , | handling, radioactive waste. and other systems which may contain radioactivity shall
- 9

;

'2.
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|
'

.

|
,

1

!.

be designed to assure adequate safety under normal and postulated accident
conditions. .

,

'
SRP j 15.7.4 provides that plant site and dose-mitigating engineered- ''

safety features are acceptable with respect to the radiological conse-. ,
'

" ', . J,];
quence of a postulated fuel handling accident if the calculated doses at
the exclusion area boundary are well within the exposure guideline..;. n;.

.1. ' ' , ' '/

,,3i quire that an individual located at the site boundary for 2 hours following
. . qt values of 10 C.F.R. f 100.11. The limits established by that section re-

.'.; ~ '
.x .. . v!e m the onset of the postulated fission product release will not receive a total
. a. . ~ .

-

q c "9.

f^> % j radiation dose to the whole body in excess of 25 rem. (We disregard,

'.;,.

,- 31 guidance concerning thyroid exposure inasmuch as the contention as-

~ ?]-
.

g' 'f ;, .]j
sumes no release of radioiodine to the environment; hence the thyroid4,.

.

dose would be equal to the whole-body dose.)
' '

.

- ;.;

l C. Discussion
' ) 1. PotentialPublic Exposure

% J Under the parameters of this postulated accident of the drop of a
, ' , c 3_;c . ,

spent fuel assembly in the spent fuel pool, the NRC StalT witness, Mr.
9 ~ r Wohl, calculated the exposure to an individual at the site boundary over. . .

Y . .' -
-

'

a 2-hour period to be 0.2 millirem. (Finding C-9.) Licensee's witness,,

'; Mr. Sinderman, calculated this dose to be 0.0035 mi!!irem. (Finding< >
, .

j _ . . }y C-8.) Both witnesses based their calculations on the attenuation provided

'

by the containment building and the atmosphere. (Findings C-8, C-9.)^ *

'3 f! - ,'. The disparity between their conclusions was explained by the
-A- . <* witnesses. Mr. Wohl used a conservatively selected gamma-ray air
.M . sc .- / buildup factor to compute the offsite dose resulting from radionuclides

11, f - .f...c within containment. Mr. Sinderman calculated the gamma radiation
M3: J #': dose using the attenuation coefficients and buildup factors for each

Q.: 3%' "; q gamma ray of each separate nuclide, by means of a licensee-proprietary
'

! com;.ater code. (Tr. 4437-38.) The witnesses believed either method
.

~'.7-
~ ?- /;"b .) was acceptable for calculating the public exposure. We agree that both
.? .E. .. 4 methods are acceptable and that they demonstrate conclusively that the
y y , F'.

, d
:i radiation levels at the plant boundary would be well within the guidance

'

.1 J t !d ; of 10 C.F.R. Part 100. (Finding C-10.)
'

'. .j Mr. Sinderman also calculated the radiation dose to persons located at
d.?' .| . ':<: : " 1
s

. .

the nearest residence and the nearest approach of a public highway. His
X j7| , N ". J calculations showed those doses to be less than a microrem and 0.0029

h.h* .M'.,hh 4 millirem, respectively. (Finding C-8.) These doses also fall well within
;; . ' :| VU . 6 .) Prrt 100 limits.
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.,

'

-
.,

'

. 638

a# q,~
,

-

.

"* k i

,

' '

,

.6

,f .

p . -4
'

*
. s; a

i
^



!

. Mr. Sinderman also calculated the dose that would be received by a
-

person spending over 2 hours on the lakeshore at the nearest approach
to the containment. This evaluation was appropriate because people
often fish at that location. His calculations showed the exposure there to-t -

.. be 58 millirem, also well within the Part 100 limits. (Finding C-8.)- .

- i. b. Further, this calculation was conservative in that it did not take credit' *

: ,

- y } - S ., ~ for the shielding provided by other buildings between the containment
,

'

l'x; " . v. c and that location. (Tr. 4303.) (We note her also that Mr. Sinderman
~f '_ f *

'

did not take any credit for the attenuation provided by other buildings or

S, ,' .,

trees in his calculations.) Mr. Sinderman also assured us that, during an*

* ' accident, measures would be taken to remove people from the site and
,

b.-. - . ' . to prevent access to the site. (Tr. 4306.)
. . 1[s % g ,

'( _r , I -

Conclusion
~

D.
'

Based on the uncontroverted testimony, we conclude that the contain-
, -

ment building provides adequate shielding to protect the public health
;

and safety in the event of an accident which causes a substantial release
;

of radioactive material from the spent fuel pool into containment. Ac-
.

cordingly O'Neill Contention ll.E-4 is dismissed for lack of merit.
.

. +
-

,
,

'? IV. O'NEILL CONTENTION II.D - RISKS FROM AIRCRAFT~

. - ,

.
A. Background'

'

O'Neill Contention II.D states:>,
,..

; . w
' The licensee has not adequately provided for the protection of the public against

'.
-

the increased release of radioactivity from the expanded fuel pool as a result of the
y

breach of containment due to the crash of a B-52 bomber.
\') }'- _

i-

:1 ,t
This contention was accepted as an issue in controversy because the

j United States Air Force conducts low-level training missions in the
.

-| . .

j vicinity of the Big Rock Point Plant on a route known as the Bayshore' g.?,-
_ Route.' Motions for summary disposition were filed by the Licensee and" ' - ;- ;

4.-
', e q-

',
'

*
, .

, '% - i~* *

- .

!n a letter to the Board dated April 5,1984, the NRC stafr sussested that the issue of the risk of aI.,

'

p"n F

' f ;."e-'*
- *i. B-52 crash at Big Rock Point was rendered moot by a letter it had received from Col Dennis K. Bush,'

. ,a

UsAF, stating that the UsAF intended to close the Bayshore facility by September 30,1984. Thei
Licensee, in a response dated April 24,1984, argued that the issue should nr t be considered moot be., y -

*

I " ,;[ia,.[y ." ; ; .f,[. cause (1) it expects our decision on the application for the license amendment in advance of september" r - y. * ,
30.1984. and (2) the expressed intentions of the Air Force do not guarantee that the facility will, in

.

*' * r.

* .; 3 1
fact. be closed by that date. we find Licensee's arguments persuasive. Theeefore, we have considered,

j the evidence on B-52 crashes in this decision.
,

~~.,a * ' ^
,

. . ,
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|
i

1

the NRC Staff on this contention. In support ofits a.otion, Licensee pre-
'

sented the deposition of Maj. (now Lt. Col.) Gary Betourne of the U.S.
,

"

Air Force along with an analysis prepared by him in 1980 estimating the
risk of a B-52 crash at the Big Rock Point Plant ("the 1980 USAF

,. , ,

estimate").
: In our February 19,1982 Memorandum and Order (Concerning Mo-'

, . . . , _ ; ,
,

* tions for Summary Disposition), we denied the motions for. summary
, g ', ,

,
,3,

n disposition and identified eleven genuine issues of fact regarding the,'+ ." - - '
-

,N. . d y! 1980 USAF estimate. We also accepted as genuine issues of fact theJ'y . .

,7 ; '
- safety of the Big Rock Point Plant from aircraft used by the Ohio Air Na-

' ' n; tional Guard, which conducts low-!evel tactical training exercises in the;
.

b'.. ' _'
Y "-

' '. ! area of Big Rock, and from the flights of small unscheduled aircraft.,

IW-
~j (Finding D-3.)s ,

"

' '
' j During the course of the hearing, evidence was presented regarding.

'

flights of other military fighter aircraft using training routes in the Big#

! Rock Point area. Accordingly, we include consideration of that activity
in weighing the risk of aircraft hazards under this contention.,

,

Licensee presented five witnesses. (Finding D-4.) Lt. Col. Gary
Betourne provided supplemental testimony responding to the eleven'

issues we posed regarding his B-52 risk analysis. In addition, a previous..-

g; deposition taken of Lt. Col. Betourne and his B-52 risk analysis were
,.3

'

..

- introduced into evidence. (Licensee Exhibit 20; Tr. 4458,4464.) Capt.4

S: ., ' " .' William Hickey and Maj. John V. Lyczkowski addressed the activities of
,

7.J, j the Ohio Air National Guard and the military training routes. Mr.
,

M : Anthony Tome and Mr. Robert Marusich addressed the probability of a
-

"
breach of containment due to the crash of a small unscheduled aircraft

*s at Big Rock Point. The NRC StafT presented the testimony of Dr.
,

j Kazimieras M. Campe, who addressed all aspects of the contention..

2 - (Finding D-5.) In addition, in response to Board orders reopenin:; the
'

1;7
. ,1 record on the B-52 crash probability (LBP-84-12, March 6,1984

^~
. V,

,.

'
., (unpublished); LBP-84-12A, March 7,1984 (unpublished)), the NRC'

3 Staff filed an affidavit of Dr. Campe in which the affiant provided a
1 detailed, critical review of the 1980 USAF analysis prepared by Lt. Col.

, ,,i Betourne. (Affidavit of Kazimieras M. Campe Concerning Board Ques-+ 4
3 _

'

d', ?j tions on B-52 Bomber Crash Probability, April 5,1984.) Finally, Interve--

g _ , f j nors Christa-Maria and John O'Neill testified regarding flights observed
;;;_- by them around Big Rock Point. (Finding D-6.)a ,'

j. - ;;; - .s
$;['

. i.

V, y B. Applicable Law. . ~ .

'~ .-f
^ a . , n:

'. ._f Section 100.10 of 10 C.F.R. requires that reacters reflect through their
;

' ' *j design, construction, and operation an extremely low probability for acci-
'

.
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$

dents that could result in release of significant quantities of radioactive

N fission products.; Accidents attributable to aircraft hazard are encom-'

<
passed by l 100.10. It is not intended, however, that nuclear power reac-" '

c
tors be designed to meet this regulation for all theoretically possible* '

*
..

- ' >! N. accidents. Accidents of a sufficiently low probability of occurrer:e may''
,

be neglected in reactor design.*

3.:.-
l' * " J $

.
4 :,

i Section 2.2.3, " Evaluation of Potential Accidents," of the Standard'

i. 3 T d- Review Plan (NUREG-0800) ("SRP i 2.2.3") provides guidance as to:

U.*c:p.: I;.3 W Jj the definition, from a probability _ standpoint, of those accidents that
1 need not be considered in reactor design. SRP f 2.2.3 provides that acci-N. V;%:/

'a ''i dents, including those involving aircraft, may be neglected in reactorM.;'1., :

bMM4 ~ ". ] design if the expected rate of occurrence of potential exposures in
excess of 10 C.F.R. Part 100 guidelines is below the NRC Staff design

-

uY]: objective of approximately 10-7 per year. Recognizing the difficulty of
g SJ ~ .; s -

',$. .j f -

_- 'l performing accurate calculations of the probabilities of low-probability'

i - events, SRP f 2.2.3 provides further tMt the expected rate of occurrence--

of potential accidents in excess of thL 10 C.F.R. Part 100 guidelincs of

[', ,

approximately 10-* per year is accep.able if, when combined with rea-

a7 sonable qualitative arguments, the realistic probability of occurrence can
_

-
4

i . be shown to be lowe..
The Licensee and the NRC Staff advocate that the probability of air-#, .

., im c
0; e H,:

.

craft accidents at Big Rock Pont is not sufficiently high, using SRP#

{ 2.2.3 as a guide, to warrant redesign of the Big Rock Point Plant. All'

; @,.'. y'

'J - postulated aircraft accidents are said to be of sufficiently low probabilityy ., Q ~
"MW to be excluded from the design basis. (Finding D-35.) But as was indicat-

ed by the NRC Su f witness, Dr. Campe, a proper analysis under theO! rt - > -

?' . . . a ?I , Standard Review P;an requires consideration of the cumulative probabili-~i

ja h . :/ , ) ty of all aircraft hazards, rather than a separate review of each hazard.

,

(Finding D-35.) Hence, a consideration of the cumulative probability of
p@4 .f ;,,,y g <' . the hazard to Big Rock Point from B-52s, the Ohio Air National Guard,i~''M _ ~

/ * military training routes, and unscheduled small aircraft, is relevant to' M 'p 7' M
'

<

-

,' W, . '? X _

determine the validity of the Licensee's and NRC Staffs positions.
.~

'.W : y ;,

.J o. liN .Al
C. Discussion

4 i . - ,
.

R 1, 1. B-52s- ,'f' x ;
e,. x

(}t
Lt. Col. Gary Betourne is currently attached to the Office of the As-

,

Jg y. ;

,v,'j t.%, .;J sistant Secretary of Defense for International Security Policy. He pre-
i

pared the 1980 USAF estimate during his former employment with Air
..

ggy),.' V-

Force Studies and Analysis. The 1980 USAF estimate was prepared in'

M O{Q W
, ;

'

. ., -

f ,% q response to a request from the NRC Staff to validate the results of a
prior USAF analysis prepared in 1971. The 1980 USAF estimate was^ ^e-

_ . - ;
L i.
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J

.

based on B 52 crash data gathered since the time of the prior analysis.,

The 1980 analysis also included data on FB-lll aircraft, but Lt. Col.
Betourne's supplemental testimony stated that FB-Ills have not used
the Bayshore route recently and there are no plans for such use before,

the projected closure of the Bayshore route in 1984. The 1980 USAF es-
T '-.

,
,

. ,

.| timate also considered data regarding the number of runs and gross-
.

I;' "] navigational errors occurring on the Bayshore route. At that time, the
'

m.- .

1
~

1 Bayshore route pssed 5.7 nautical miles from Big Rock Point at its clos-.,. , ~ . ,

T'

[ '4
. est point. (Findmg D-7.) Because of changes in the location, in abort*

.

criteria, and in utilization rate of the Bayshore route, Lt. Col. Betournet;
,

provided a new analysis of the B-52 crash probability in his supplementali

g ,gA- .i testimony. (Betourne, fr. Tr. 4464 and ff. Tr. 4736.)-

Lt. Col. Betourne estimated in his 1980 analysis that the probability of; . .
~

a crash at Big Rock is less than 10-5. (Finding D-7.) The NRC Staffi"
,*'

I reviewed the 1980 USAF estimate as part ofits review of the safety sis-
.

nificance of aircraft hazards at Big Rock Point under its Systematic Eval-.

uation Program. In addition, the analysis was independently reviewed
'

and verified by Dr. Campe of the NRC StafT. He found that the 1980-

'g ; USAF estimate was reasonable and that it provided an adequate basis
'

for the B-52 crash probability estimates.
Dr. Campe has been evaluating such analyses for about 7 or 8 years.

(Tr. 4731.) He pointed out several conservatisms in Lt. Col. Betourne's.
,.

.c, - risk calculations that would compensate for any uncertainties used in the
" , , analysis. (Finding D-30.) First, it was assumed that any B-52 that

. strayed outside the corridor of the Isayshore route (a " gross navigational
error") would overfly the plant. Dr. Campe stated that it was reasonable4 ,

[- O to believe that a navigational error could just as likely cause an errant
'. : J B-52 to fly away from the Big Rock Point Plant. Also, the assumption'

- implies that every error will remain uncorrected. (Finding D-30.) A

3. : . |( second significant conservatism in the 1980 USAF estimate is its as-
. sumption of a 3-nautical-mile-square area, centered on the B;g Rcck

''' "
Point Plant, in which a crash would be deemed to damage the plant. Dr..,

Campe stated that the effective plant impact aria, which SRP l 3.5.1.6
Y' O;
..

defines as including the plant area, the shadow area behind the pisnt in-

J reference to an aircraft approaching along a descent angle, and the skidc -

, ~ ~j area in front of the plant in reference to an aircraft approaching along. , , - i

the same angle, is no more than 0.16 square nautical mile. This is aboutt

UM 56 times smaller than the 9 square nautical miles assumed in the 1980
'

v . . . . .

.h '7

M
;.4 . e@d

- USAF estimate. (Finding D-30.)
'

:

Q' m .-
~

Dr. Campe concluded that if the conservatisms were replaced by the>

.A1 more realistic estimates, the annual probability that a B-52 would crash'
-

;. .: -,
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.

J

i
,

into the Big Rock Point Plant would be much less than 10-8. (Finding
' D-30.)

In our Memorandum and Order (Concerning Motions for Summary

. ,

Disposition), dated February 19, 1982, we set forth eleven genuine
issues of fact. In his supplemental testimony presented at the hearing,' - -

Lt. Col. Betourne addressed those eleven issues. Particularly, we were"
_ f'

~i concerned about a B-52 which overflew the plant in July 1979. We in-'

'.
.

k [ .3 ..) *]
ferred from Lt. Col. Betourne's deposition that the error resulted from

w i the use of the Big Rock Point Plant as an offset aiming point, that is, an
. .

'

g .* - y. ,

; g.- .C f accurate range and bearing radar point used for aiming the simulated
,

j release of weapons. Apparently the crew of the aircraft used the plant as
, ,

'. I f; - a direct aiming point, rather than an offset, and thus flew directly over,' J . .;-
.

J;D y ' ', j j the plant. Though the Air Force has since prohitited the use of the Big
M, .

1 Rock Point Plant as an offset aiming point, we questioned whether ssh
~ ~ ' '

- j a mistake may nonetheless recur, inasmuch .as the plant remains a^

'
-

7- a highly visible landmark.
Lt. Col. Betourne explained that while the plant still remains a suital?te

radar return for navigational cross-checking, the B-52 air crews are noe .

longer provided with the detailed range and bearing information that,g ,

,M'# .,,}, would enable them to use Big Rock Point as an offset aiming point for
their training missions. Further, to discourage a navigator from develop-

,

-; C 7,
ing the plent as an offset point, photographs of the radar scope, taken au-

,.

,ty?y',7 tomatically during the flight at a pre-set rate, are reviewed to discovers:?. * N r: ;
any use of an illegal ofTset. (Finding D-8.)* ' , >

Another issue we raised regarding Lt. Col. Betourne's 1980 estimate, ,.

- - .,

was the extrapolation of 2 months of data to derive the annual number+ .

'_ [ , .,[, is # of sixty gross navigational errors assumed in the analysis. We challenged

.9 or f- the adequacy of this sample and sought to have additional statistical. , ,

, } /[,; .f.@:, verification. Lt. Col. Betourne stated that he has since learned that in
-

.

the year of interest for his analysis, there were'actually only thirty-six
f s.:,c.M M,Fr ;l gross navigational errors. Thus, the assumption of sixty errors was

g,
> 7/.'~.'j p' .

.f ' s i J{ conservative. (Finding D-10.)

: , .: ' ,' J,j 9 We also questioned whether the vulnerable crash area of 3 nautical
..

4T' "[, . miles square (= 9 square nautical miles) assumed in the analysis was
g ''1 ,'< Q 3 %QM conservative. Lt. Col. Betourne assured us that it was indeed conservs-
j,@Y iNM~ - tive. He stated that a more realistic yet still conservative assumption

, 27. would be to use the expected debris area of a crash on smooth terrain.*

, ,, ,. ; . -? ~ .' .ra. ,5. m .-.
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,
, This would reduce the estimate of vulnerable area to about 0.10 square

nautical mile.8 (Finding D-12; Betourne, fr. Tr. 4464, at 12.)
Lt. Col. Betourne also assured us, in addressing the other issues we

- posed, that there is no reason to assume that low level missions are
1. _ 7 more hazardous than other flight activities, that a random communica--

,|@ V - tion failure due to any cause does not add significantly to the risk, and
#

-

.

#;'.~. ,1: ' ;.y that the crash data used in his analysis account for crashes due to rIl
'c J causes and thus would account for any dependency between the probt-

T i h. c, . ~
,

"'
bilities of navigational error and a crash. (Findings D-13, D-14.)-

M%. , in his critical review of the 1980 USAF analysis, Dr. Campe compared

"j(5:'jM, .N
'

the 1980 crash rate on low-altitude runs,1.3 x 10-5 crashes per run,. .g
- with the 1982 estimate calculated by Lt. Col. Betourne in his supplemen-

Q~ , '-Q .}@g-
tal testimony. (Campe ATidavit at 2; Betourne, ff. Tr. 4736, at 1.)% v

;, Campe concluded that the closeness of these estimates, as well as Staff
O'

experience from past reviews of military aircraft, supports the conclusion.

*' ^
' that crash rates do not fluctuate orders of magnitude from year to year.

- (Campe Affidavit at 2.) He then explained in detail conservatisms in the -
, o

G_ 1980 analysis; these involved the estimation of navigational error rate,'

(,?S the frequency with which loss of communications causes an overflight,
"; $ and the size of the plant impact ar:a. These conservatisms lead to a
.D | probability estimate of about 9 x 10-' that a B-52 will crash into the'

;. , -

g .f plant each year. (Campe Affidavit at 2-6.). ,

C. ,y. Dr. Campe then proceeded to calculate a realistic estimate of the,

, f' A probability that a B-52 will crash into the plant, by eliminating the con-
~'#' Q servatisms from the calculations. First he reduced the estimate of crash
af. per run by multiplying 1.3 x 10-5 by 0.06, on the grounds that only+

Q @1
e

about 6% of all B-52 crashes occur during low altitude training runs. We
- it M.; ,i

.
find this adjustment to be inappropriate. Lt. Col. Betourne testified that

; N7;[ ] "the 1972 79 crash data constituted all crashes of B-52s and FB-llis
..;d' while on low-level training runs, whatever the cause." (Emphasis.

# '' iy supplied.) (Betourne, fr. Tr. 4464.) Since Lt. Col. Betourne's data were-
.

. .

.

~

t p)/ 2A

'#'r'3- 8 Lt. Col Gary P. Betourne testafl 4 that the expected debris area caused by a crash on relatively
~ *

7'' smooth terrain would be -600 x 600h feet or about 0.09 square miles." (fr. Tr. 4464, at 12.) la the pro.~
*
Q qf posed findings of the Licensee. this ues was ssed to be 0.009 square miles. (Consumers Power Compa-

-E *%A b,M ny's Oraft opinson and Proposed Findings of Fact and Conclusions of Law on Certain Contentions.
1.i 9 December 19.1983. at 60.) The NRC stafr appears to accept 0.09 as the fraction of a square mile occu.

t] Q + pied by an area 600 m 6000 feet. (NRC stafr Response to Intertenor John O'Netti's Proposed Findingsi

](y& " h, ', i? 4 - of Fact on + e * Aircran Hazards Contenteons, March I,1984, at 9.) we accept Lt. Col Betourne's- ,

,h I statement that the espected debris area would be 600 x 600n feet. because we assums that he obtained

%pN /G.'.t

%.4% 9." made to get from setare feet of debns area to fraction of square nautical mile occupied by debns area.
thoes figures from ac,:epted Air Force documentatiot When we make the calculation Lt. Col Betourne

/
fg['y%r we obtain 0.0975; in our view this should have IAen rounded up to 0.10. not rounded down by dropping

the last two desitsL As we noted, aqpre, the stafr estimated the vulnerable eres to be no more than 0.16i ' %,.#) % .,;4; sqt.are nautical male.
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a ,v. ,

h. derived from crashes during low level runs only, it is incorrect to multi.

- is. ply his result by the fraction of total crashes occurring on low level runs.
,

' '

' Because the effective plant area, according to Dr. Campe, is 0.16
.

.
,

nautical square mile rather than 9 nautical square miles, Dr. Campe re-' -
.

/sN 4 e.
duced the 3-mile flight segment by the square root of the ratio 9/0.16,

. . 1.> -

>: ,

.
, ,

or a factor of 7.5. He thus ebtained a probability of about 9.3 x 10-* of

5 L.t f.: ,I m 6 .d.,I being in the appropriate segment of the route for crashing into the Big
,

Rock Point Plant. Finally, the navigational error probability was reduced
I (.['CJ/[].' , %};,.;., f, jj;%f + / L1 by a factor of 2 by Campe, since it is reasonable to assume that flight

4.f.y N ' f;t 'r* errors could occur away from the plant as well as in the direction of the

. | t . ' .\ , f p! ant. Dr. Campe's calculation of a realistic probability involved the

# . St. . ' l.' /[ following: (incorrect probability of a crash during a low level run) x
c.v; fl 0|. , , .'; i (probability of a navigational error that would cause the plane to overfly

- T; ..,%' , ( . .] the plant) x (incorrect probability that a power failure would prevent
communication with the errant plane) x (probability that the crashing,

- - *'

plane will strike the plant) x (number of runs) =
'

:4 -
-

.' (7.8 x 10-7)(1 x 10-2)(1.7 x 10-3)(9.3 x 10-*)(2986) = 3.7 x 10-18
~ * '

. , , , . , .,

.

We cannot accept Dr. Campe's estimate of a realistic probability,
7 f
' ,O ' u;3

.

however, because we believe it was erroneous to multiply the probability ~
'

., , o

1,h 5 ,' #.1 ;+ 'J of a crash during a low-level run by the fraction of total crashes which

\ . ,' occur during low level runs. To correct this error we have calculated a
realistic probability by using the crash rate on low level runs,1.3 x 10-5,y f.4 'i-

' -

without dividing by 0.06. The result obtained by us for realistic probabili-';1U.,. 2

ty of a B-52 crash into the Big Rock Point Plant is 6.1 x 10-88 per year.''
'

,

Intervenors presented the testimony of Dr. Arthur J. Schwartz, an
,, 3m -

- .

k ,1 j g ," expert in the area of probabilistic risk assessment. Dr. Schwartz empha-

, , | K . .. ;
r

}'s
sized the need to use " common sense" and to incorporate all relevant,
available experimental data when attempting to use probabilistic risk as-,

2 .;.: ..i .a .

W Qi ' ,' , .. '., sessment theory as a tool to evaluate plant safety. (Schwartz Deposition
s

N' ':7 of November 16,1983, at 7 8,46,48.) He directed several criticisms at
.

. , "
- T the US AF 1980 B-52 crash analysis.

f; ~
'

' "f Dr. Schwartz criticized the USAF estimate because of the small"
: J e

number of samples (observed crashes) used to obtain the estimate.-
. . . .

y .' (Schwartz Affidavit at 9-10,36 37.) It is true that the accuracy of proba-
[ ..

E .U> f .7
bilistic estimates is linked to sample size. This fact is recognized in the

. . , ..

_ ~ ~ . ' guidance provided the Staff by SRP i 2.2.3, which says:y.
L e p %.<. + +'

; '. - f < ; >,7% $ , .I (Blecause of the low probabilities of the events under consideration, data are ohen

[ M,n f . y #-,U , D.', "W. ,I [0-
not available to permit accurate calculation of probabilities. Accordinsly, the expect-'v
ed rate of occurrence of potential exposures in excess of the 10 C.F.R. Part 100

L g ,.
! : .6 . J +_ ' s , ,O. guidelines of approximately 10-* per year is acceptable if, when ccmbined with res-

f j[ # ,i . ,% sonable qualitative arsuments, the realistic probability can be shown to be lower.
,
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.

(See p. 2.2.3-2 of Reference 3 attached to Campe Testimony, ff. Tr.
.

4655.) Based on the foregoing guidance regarding the approximate'

nature of low probability estimates and the acceptability of qualitative
.

arguments, the NRC Staff viewed the sample size used in the USAF"

~ '. analysis as not being a significant deficiency, and concluded that the
probability was well within the acceptable criteria of SRP i 2.2.3.,

l Dr. Schwartz also alleged that the formula used in the USAF analysis,-

.

, j which called for multiplying probability values, was incorrect. (Schwartz-
+ .

Afridavit at 13.) The methodology used by Lt. Col. Betourne, however,;

is expressly endorsed in SRP { 3.5.1.6, which concerns the assessment
, ,

; of hazards from aircraft. (See p. 3.5.1.6-3 of Reference 10 attached to
,

-i the Campe Testimony, fT. Tr. 4655.)- +< ,

!, Dr. Schwartz also criticized the USAF analysis for ignoring the possi-, e s
.

l bility that some of the variables might be statistically dependent.5

(Schwartz Affidavit at 21-25, 42-44.) The possibility of dependency be-
tween the variables was considered in the USAF analysis, however, and
was judged either to be nonexistent or, if present, to have a negligible
effect on the results because of the conservatisms built into the analysis.
(Betourne, fr. Tr. 4464, at 18; fr. Tr. 4655, attachment to Campe Testi-
mony, USAF Memorandum dated January 2,1980, item 6.)

Dr. Schwartz asserted, further, that the USAF analysis failed to con-
sider factors that could contribute to B-52 crashes, such as drunkenness
of crew members, insanity in the crew, sabotage, "St. Elmo's fire, and
weird things of that sort."' The USAF analysis, however, considered all
low level B 52 crashes, regardless of their cause. (Betourne, IT. Tr.
4464, at 8 and 18; Tr. 4471.) Therefore the data base includes such
factors, to the extent they may be relevant to crashes.

We acknowledge the validity of Dr. Schwartz's criticisms from an aca-
demic standpoint.- In the scientific arena, statistical standards used to
test hypotheses can and should be rigorously applied. In setting standards. .

by which national policy can be enacted, however, it is often neither
; practicable nor possible to demand the same rigor in decisionmaking
' that would be demanded for reaching a scientific conclusion. Thus, the

| ' While some of the very rare events or " weird things" mentioned by Dr schwe'rtz could conceivably, . ..
' lead to the crash of a a-52, st. Elmo's fire probably is not one of them. st. Elmo's fire is a corona das.
' charge from pointed conducting objects and is observed frequently on the surfaces of aircraft flying in'.

the vicinity of thunderstorms; it is not considered haze tous so long as the aircraft does not discharge
fuel. Dr. schwartz appears not to destinguish st. Elmo's fire fre,m ball lightning. however. (schwartzj Deposition at 36.) anel lightmng is not observed as commonly as st. Elmo's tre and is less well

j undersecod. It is usually seen almost simultaneously with a cloud-to-ground hghtning discharge and usu.
~

ally is observed willun a few yards of the ground. What has appeared to he ballligh ning has. however.
been observed in the cabins of aircraft. and while it has startled crew members, as Dr. schwartz suggests
it might (schwartz Deposition at $1). we are unaware of a piene crash having been attributed to it.
(Martin A. Uman. *fedrrsasedmig Lir4 tug. ch.13 (1971).)

.
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guidelines set forth in SRP i 2.2.3 attempt to minimize the risk from'

'

', nuclear po$ver while simultaneously recognizing the impossibility of ob-

| taining data on rare events sufficient to allow the rigorous application of
,, * .

,

.' statistical standards. Although Dr. Schwartz (and Mr. O'Neill) might
prefer that rigorous scientific standards always be applied by the NRC,

.
'~W. - ,

*

- . g',.. the agency must often use its judgment in order to discharge its statutory- . .

"' h .' i responsibility. We find that the Staff guidance which employs conserva-C

. W;4 :~. f ( ' y tive estimates of the probability of very rare events, projected from the

n.^ ,. ,; O small sample sizes that are often the only data available, provides an ade-
7

.

quate basis for protecting the public health and safety.
,

; h . 1. ~ _.

,, .; . c . Q' We conclude that the 1980 USAF estimate is reasonable and therefore I,.

f.Y;e ' ' - ] accept as an upper bound estimate of the probability that at B-52

Y'(Q:y.;'.. b[ 'M ]:,
. . , .

bomber on a low level mission at the Bayshore route will crash into the

-a'
,

Big Rock Point Plant a value on the order of 10-8 per year. Further, we'

. .J . ' d
-

|
accept as a realistic estimate of that probability a value on the order of

i '?
_

10", which we calculated from Dr. Campe's figures.^C .E'
We note that the 1979 move of the Bayshore route to its present loca-

i f tion should contribute significantly to the reduction of the risk to Big'

. Rock Point from B-52 aircraft. The present route now passes Big Rock .* '

!.

Point at 11.5 nautical miles at its ,:losest point, which more than doublesU,L4 ' -E the distance to the closest point of approach of the former route
," location. Along with this change in route location, the Air Force has

_

changed its criteria for notifying aircraft on the Bayshore route of a, -

_,

navigational error. The route " corridor" now extends only 3 nautical''

l'.
' miles either side of the center line of the route, whereas before, the cor-

.

ridor was 4 nautical miles either side, thus assuring tighter operational
,

'

X
control over navigation errors. (Finding D-17.) We note that, so far asD; e # ' ', ' i ;;

i! t ?;; we are aware, there have been no reports of any B-52 overflights since-

the route was moved to its present location in 1979.. y j./4,4 g y.
.tr

w. n. . ."*
.c

.
.

:| 3 ,
2. Ohle AirNestenniGuard

* d.' , 1 y, b, . Concerns about flights of the Oh!o Air National Guard in the vicinity4 '

5M of the Big Rock Point Plant atose out of a flight of two of its aircraft,l

, j.I'd,p; which plant personnel said flew over the plant at treetop levels on July ,

f J 22, 1981. Captain William Hickey, formerly of the Ohio Air National <

Nii d s t >

,3' ; '. { J- Guard, testified that he believes the witnesses were mistaken. Capt.
t

Hickey testified that he had led that flight of two planes and that at no L

M p;5 7 i .- ,. ;

kM,f6 [ , K.. . ' , time did he or his wingman fly over the Big Rock Point Plant. (Findirts
D-18.) He stated that lay persons ofica misestimate the range at which

. /p' b;;g$0;,'' . , they see A 7D aircraft because these planes are larger than most single-4,g,dh;

;;7

O E df' ? .U engine jet aircraft. Their size, the noise they generate, and their high ;

h T.'? ' ,

y
!;f , ; . , '
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'

speed give the impression that the aircraft are closer to the observer;
,

than they actually are. (Finding D 19.);"jM > _ J.
*

'

3. The aircraft on the July 22,1982 flight were conducting exercises in, .+ , . ,
2, ce '/Ej what is known as the Wolverine Military Operations Area (MOA). This

M[|} fOf,h. (f,':]
. ,gM y . 3,

(7 is an area in which military aircraft are permitted to perform high-speed
vfori ;h ".v;W 4 flight at low levels for purposes of practicing tactical maneuvers. The

V M M d 2- Q Wolverine MOA is roughly 45 miles square and encompasses the Big 4

,[f|,Mikf.[]i
'. Rock Point Plant. Its use is managed by the Ohio Air National Guard,

b Qg , # Q, specifically by Major John Lyczkowski, who was preceded in this re-

M M J 3 ^, W[9,;p.; .
sPonsibility by Capt. Hickey. Both ollicers testified as to the procedures

.

f
.

, which must be followed by pilots of the Ohio Air National Guard or<

; , /'gsk other Air National Guard units who request activation of the Wolverine' '

' 7; g MOA. These procedures include briefing pilots about designated no-flyph . ;-
; w .- . ,?yy areas within the MOA which prohibit direct overflight of the Big Rock '

Point Plant below 5000 feet above sea level (about 4500 feet above;
~

,;

q|q
.

,

.

ground level) and further prohibit flight below 1500 feet above ground;
,

, 1 # level within 2 miles of the plant. (Finding D-20.) Further, it was noted t

( \ ,.
_

W'- that use of the Wolverine MOA is permitted only when conditions allow3

at least 5 miles'of visibility. (Finding D-23.).- . rr u , - -

j; w '' , ,$. ,Qf Dr. Campe testified regarding the NRC Stafi's analysis of the probabil-
F ^ f, O' ity of the crash of a military aircraft at Big Rock Point in connection with

;y e N . .[$ /A ,
the activities of the Wolverine MOA. An upper bound estimate of that'' =

-

; '|" probability, based on extremely conservative assumptions, was found to
.. 'o~ be on the order of 10-6 (7 x 10-7). When more realistic assumptions'-

< . ,

h.j[ : [ [.
,

'

were used which removed some of the conservatisms based on reasona--

y ble qualitative judgments, an estimate of the probability derived was on"-
. , . ,

gc, ' % f %, the crder of 10-8 (7.6 x 10-'). (Finding D-31.)
3 ', q,gfi

* The methodology used by Dr. Campe to derive the upper-bound and
.

'

. 'TV 3 7.Q.' C, realistic estimates was to multiply together the flight frequency, the .

. N~. 7 ib$'P probability of the aircraft crash, and the probability of the crash occurring !

J/'. Q ' at Big Rock Point. Dr. Campe explained the different assumptions used"

[i's j.9 in the two estimates. In the upper bound estimate, a conservative as-. "
_

; - .Ny.*g sumption of 1500 aircraft per year operating in the MOA was used. In
yJ , ye :. E the more realistic estimate, an assumption of ninety-nine aircraft, based

Y M.y. t
on actual data for 1980, was used. (Finding D-32.)

M'-D$'j%ff The probability of the crash occurring at the Big Rock Point Plant was
M '$ cetermined by dividing the' crash area ofinterest by the total area of the7

Wic,M. . O , i y Wolverine MOA. In the upper bound estimate, the crash area was deter .

;k $ mined by equating the total potential crash area with the effective plant

} Q@' 9%yp@''h
d

@ q% impact area, i.e., the maximum potential range for a crash from a low-
altitude flight. The realistic estimate considered an impact area based on i,. :.

< c]
the actual plant area together with the skid and shadow areas. (FindingAR QM 1
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D-32.) An overall conservatism in both estimates is the assanption of'

uniform distribution of flight paths throughout the MOA, thus discount-
.

ing the no-fly restrictions around Big Rock which can reasonably be ex-j.
~

-.~ . pected to reduce the number of flights around Big Rock. (Finding D-32.)

i. Captain Hickey, who has experience in performing probability analy.
- W,' . ses, estimated the annual probability of a crash of en A'7D aircraft of' -

.. .~,

.e?.fN ".j. .the Ohio Air National Guard at Big Rock Point while using the Wolver-,.

! ine MOA to be on the order of 10-8 (Finding D-22.) Capt. Hickey"J'W -

,

-?M^ based his probability on the historical accident rate _ of A-7D aircraft,'
, ,

( 7,3 , - ;"[ times the critical flight time that the plant would be vulnerable, given'

one overflight per year. His independent analysis confirms the reason-f. fju -
'

I 'Q, f.' - d,i ableness of the estimates developed by Dr. Campe.
7

^ *;7 , % . J.
'

;m-- ~ 3 .

^ %. ,' -
*

.1. Military Training Routes'

1 In the course of this proceeding, it was determined that in June 1983,'
.

military aircraft from an Air National Guard unit other than the Ohio
,

*? .
unit flew net.r the plant while waiting to enter a low level military train-
ing route, VR 1634, which passes 5.2 miles from the Big Rock PointW

r Plant at its cloce.t point. (Anoth:r training route, VR-1636, passes at
,

>
-

33.4 miles.) Suc flights, which do not activate the Wolverine MOA and':Q ;
' which do not oc. .r in the military training route, are not bound by the'q...

no fly restrictions that apply to the Wolverine MOA; they are bound:*/ ' ,
- only by FAA regulations which limit low level flight to not Sess than 500O

L feet above the top of the stack .at the Big Rock Point Plant. (Tr.'

F .i 4395 9c,4428-30.)
7 i ; .o ic The Ohio Air National Guard also serves as the scheduling u' nit foru

military _ training routes VR-1634 and VR-1636. Major Lyczkowski testi-
'

/ * S4 6 -
7}/
,-

W1 fied that since the June 1983 occurrence, the Air National Guard has in-M:!],e
.o@ %9 N O ! stituted the practice of requesting all units which schedule ~ the use of

O ?,fgIc those routes to respect the no-fly areas designated for Big Rock Point in'*
' '

the Wolverine MOA. (Finding D-21.),1 *
'

''
,'

- - Dr. Campe's testimony included a probability analysis of activity asso--';*-.

M
^ ciated with military training route VR 1634. (He did not address route, ,,

, Jim.? 'fF ,' VR-1636, apparently discounting any risk from that route as insignificant
due to its distance from the plant.) As with his Wolverine MOA crashN

*[W[M - M : probability analysis, Dr. Campe's analysis of the VR 1634 crash probabil-

' -
,

'

.. . ;

$[hfh 'h: ity also produced two estimates: an upper bound estimate on the order
N p f W (/d W of 10-t (5.7 x 10-7), and a realistic estimate, which discounted some of

hh bMh; the conservatisms used in the upper bound estimate based on reasonable

N/! qualitative judgments, on the order of 10-' (2.5 x 10-'). (Finding D-33.) -
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The methodology used here by Dr. Campe was identical to that for
the Wolverine MOA analysis: frequency of flights, times probability of
crash, times the probability of the crash occurring at Big Rock Point. In.

'
-

,

; the upper bound estimate, Dr. Campe assumed that every flight using. sy .

1 VR-1634 overflies the Big Rock Point Plant, which amounted to a pro-" -

-7.{d, a -
,

. J' -! 1 jected annual rate of 1500 planes. Flight records maintained by the Ohio-t

a$ Air National Guard indicate that the actual flight frequency is considera-~ -{, *

. Q ' .. , , ? . , bly less, about 240 planes annually. For the realistic estimate, Dr..

)' Campe assumed only one overflight per year from route VR-1634,, .. yg ; &

U, . - v :4 which he believed to be reasonably conservative. (Finding D-36.),c

- - ,T, * 's .),

ps .: ' , , ....

,A 4. Unscheduled Generalbiation: , /
1.7% > . ,e

-^,. p
y

The NRC Stafl's Systematic Evaluation Program evaluated the risk of
,

an aircraft crash at the Big Rock Point Plant resulting from general avia-
., ,

,

j|
.

' G 3,.
,

"4 71,000 aircraft operations per year at the Charlevoix Airport, Dr. Campe
_

tion to be about 8.7 x 10-7 per year. Using this crash rate and a projected
-

.
.

. 7 ! : obtained a very conservative estimate of 8.5 x 10-4 crash per year onto
' . 1h. | .- "i the plant from aircraft using the airport. An absurd conservatism in this

,

,

Y .I estimate is the assumption that all 71,000 cperations at the airport result
~

".
in an overflight of the plant. (Finding D-35.)v

.

Mr. Anthony E. Tome, Jr., a consulting engineer to Licensee, pet..-,

'V- .T formed an elaborate analysis of the probability of the crash of an un-'

- '
- '% scheduled general aviation flight into the containment at Big Rock

'

j Point. His analysis concluded that the probability of such an event is-
'

. N 1.33 x 10-6 (Finding D-25.) however, his methodology was unduly'

~.'"'A :N conservative. In the absence of actual observed data, Mr. Tome assumed'

. . ,- that there were more than 54,000 overflights of the plant per year by
.

- smtll aircraft, which would amount to about 1 overflight every 10I .# '

EO' minutes. (Finding D-30.) Consequently, we view Mr. Tome's estimate
'

~
,

. [, ' - 1 to be an extremely conservative upper-bound value which supports Dr.
Campe's upper bound estimate of 5 x 10-7L.,m 3

| : .{ ] Intervenors Christa-Maria and John O'Neill testified as to low-level
$y~A

,

'(O'Neill, ff. Tr. 4740; Christa-Maria, fr. Tr. 4744, 4744-50.) Sightings of
flights they had personally observed in the vicinity of Big Rock Point.-

i? * '

I q f. ,'w
, % three aircraft by Christa-Maria involved a B-52, a helicopter, and a small

s

,

!N *," ' unidentified aircraft which, by the witness' own admission, were not ob--

,

L fM k ' ~ y . "j served to overfly the plant. One additional aircraft, a red biplane which
b |.g .4 j n 1; y ,, 1 was performing acrobatic maneuvers, was seen by Christa-Maria to fly

nyp.W . $ , 9. , over the plant's stack. (Tr. 4745.) We conclude that, with the possible
p 4 'M ~ g * m) exception of the acrobatic biplane, these f!ights would be accounted for
^ j ' ,Z .j ; e % by the unscheduled aviation overflights assumed by Dr. Campe and Mr.

. m o s-
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4.~ i

%
j

*
. 650

: x ..

_, * ?

? *

_

'% s 9 -o o e +4y n . ve-- , s. e

'

-
* *

,' ~, I[-[i ., ,
,

-n: 1 .

a *
f

i ',
n (g

' '
'' '

-

, ,
, ,

.
.

.

. -



.

Tome; the ircreased risk from the ringle " acrobatic" flight of a biplane
..

I would be trounted for by the excessively large number of overflights

'

assumed by Dr. Campe and Mr. Tome in preparing their probability-

1 i analyses.
c~ .*

O''..;;,. g'

, ' % ;".5 ',3 5. Cumulative Probabilities*

' :. .a As indicated earlier, Dr. Campe stated that an appropriate review of
.

..M ^
NC ' [f '. , ' ,. J the hazards to Big Rock Point from aviation activity requires summing-

fl. 2 I ~ " , the probabilities and then measuring the resulting cumulative probability
.

-

,. a .
# ! .' against the standards of SRP { 2.2.3. To perform this addition, we begin

'
>

by adding together those estimates which we believe are conservative,7 /p _'
T $.Q

*

yet reasonably founded upper-bound values./ ;V.);. ,
- E*C; Specifically, the Licensing Board accepts the 1980 USAF estimate*

,

%.3 . i (less than 10-8) and Dr. Campe's three upper-bound estimates regarding
,

the risks from the aviation activity of the Wolverine MOA (7 x 10-7),', -

r

I military training route VR-1634 (5.7 x 10-7), and small unscheduled air-
s

';
e

- craft (5 x 10 '). The addition of these probabilities gives a sum of about
2 x 10-6. Although this sum fails to meet the NRC Staff design objective

,

I~ : v

j'
.

,

. of approximately 10 ', we consider 2 x 10-* to be "approximately 10-*"*
,

as that acceptance standard is used in SRP { 2.2.3. An expected rate of

s;', occurrence "of approximately 10-6 is acceptable if, when combined with
a

'''a reasonable qualitative arguments, the realistic probability can be shown
~

N -

* ' to be lower." (SRP Rev. 2 at 2.2.3-2.) We look now to the evidence to
'1 i- - determine whether this criterion is met.

We obtained from Dr. Campe's figures a realistic probability of a B-52
- - g-

; . M _ . . ii ' crash into the Big Rock Point Plant of 6.1 x 10-M. For his risk estimates
associated with the Wolverine MOA and VR-1634, Dr. Campe provideds; m.R % s : .,

+, Mi more realistic estimates of 7.9 x 10-' and 2.4 x 10-', respectively.4 Q.4,

16) y 7. ~ ' .f- . Further, we accept Dr. Campe's judgment that 1 x 10-8 is a realistic esti-
,

n , y, _ :. . mate of the risk from small unscheduled aircraft.
Based on the reasonable qualitative arguments presented by Dr.'

:
,?. -] Campe regarding the conservatisms in these estimates, we conclude that*

,o e.
7 x; f,s. 1 Dr. Campe's reasoning is sound and we accept his realistic estimates of'

f/ those probabilities. Specifically, in the B-52 analysis, Dr. Campe used a'
-

more realistically sized target area, and he made a more realistic assump-

~ E M]I
.. y - . >

' U. tion about the effect of a navigational error. In the Wolverine MOA
, w

a @, ,( f;; .. Q.] analysis, Dr. Campe estimated the number of flights based on recorded

U@NO/c} i?!$
data and used a crash area that more closely approximated the actual ex-

f.r!. . de ' . WK pected area to be impacted by a crash. In his VR-1634 risk estimate, Dr.
m- WM Campe assumed only one flight per year, which he considered conserva-yfx7

tive yet more realistic than the assumption of his upper-bound estimateT : ;, q.*

. " ~.<; > -
, 4,.-,
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that all flights using VR-1634 overfly Big Rock Point. Finally, Dr.
Campe stated that a more realistic assumption about the number of over-
flights by small, unscheduled aircraft would make the probability of a-

R . s .; crash from such aircraft about 1 x 10-8. (Finding D-35.)
1 The sum of these probability estimatas provides us the cumulative'

'

c.". J realistic probability of an aircraft crashing into the plant: about 2 x.

'
jf J '' '/ : j 10-8 per year. This realistic estimate is 2 orders of magnitude lower than

,

Z. f p' 2 .| ;; the upper-bound estimate. Thus, the aircraft crash probabilities satisfy
' ' '

:J '- .I the criteria for acceptability set forth in SRP f 2.3.3.

, _ . '; . ' .;.

,
v-. ;

..:(p ,,-y9".;c . [.'
J D. Conclusion< - -

:
b,-47,. , We conclude that the evidence has demonstrated that the risk from4'

.

L . E i ., aircraft to the Big Rock Point Plant is sufficiently low that it need not be1*

- considered further in the design of the, plant, and O'Neill Contention
f

- ' II.D is dismissed.
;, ;

) V. O'NEILL CONTENTION II.C - SEISMIC STABILITY OF'
, . '

A
. .

,' OVERHEAD CRANE.

,
r '

't A. Background,-

J. .

- '. - $]i
* * O'Neill Contention II.C states:m

.

e- r '' 'i is the spent fuel pool safe from a rupture which might be caused by a drop of a

' ,_
- 3 spent fuet transfer cask or of the overhead crane?

- : ' it,

|3 7' ' I This contention was admitted by the Licensing Board in its " Memo-

Jf randum and Order (Concerning Motions for Summary Disposition),"| 4 - ~

.. |M 1 dated February 19,1982. LBP-82 8,15 NRC 299 (1982). The Board ad-
/ J[,_^

.

9 mitted as a genuine issue of fact under this contention the question of;,,. .

whether the overhead crane, used for handling fuel assemblies and-
. i

~
' casks, has been designed adequately to withstand seismically inducedq ,' ;

~ ;. ground motion without falling into the Big Rock Point spent fuel pool.i "g , ,.
' ~~ ~ To address this question, Licensee presented the testimony of sevenc-|._

"

.A witnesses, Messrs. Norman, VandeWalle, Chan, Beachum, Campbell,, .-,

>I - e hnev and Dr. Eggenberger. (Finding E-3.) The NRC Staff submitted
'

'

-

' the testimony of Drs. Cheng and Chokshi, and Dr. Reiter. (Finding:Jd ;,;. s n,' .. / ..7
E-4.) Intervenors presented no testimony, relying instead on c:oss-

@y 9... k, ,",. M [ 3 examination of Licensee and Staff witnesses. (Finding E-5.)
.
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, B. Applicable Law

- i..
(SEP) to, among other things, reevaluate the seismic design criteria and

In 1977, the NRC StafT initiated the Systematic Evaluation Program-

'

'O h
. b. f safety of older plants, including Big Rock Point, which had been built,

. . , , , .
prior to current NRC safety regulations and criteria. The SEP plants are

hb)fQ..;.r.''"Q'..
~ /ce being reevaluated against selected safety issues including seismic design

': E S Y ', , 9 considerations which require that structures, systems and components-

, g' yc . n e . yi important to safety shall be designed to withstand the efTects of seismic
-/ a'' "'

', .N loadings.

'. ,b As part of the SEP, the NRC determined that an alternative methodol-, p.O .;
>

j ,., y f .j ogy to that set forth in 10 C.F.R. Part 100, Appendix A was needed to'

make a realistic determination of the appropriate design basis earth-
_ - - %,%C $ quake, considering the seismic hazard at the SEP plants' sites. (Findings

.j,} _ J, 7

;]m '
-

i 4 E-10, E-II.) Because Appendix A was not intended to apply retroactive-~'
-- '' *'

..

ly, the Stafidecided not to apply the Commission's current standards for'
-c

.. }~ ~. determining the geological characteristics and seismicity to plants already

. . .j f - built and operating. Appendix A to 10 C.F.R. Part 100 was proposed in~

p g ;{;3. - 1971, 36 Fed. Reg. 22,601 (November 25, 1971), and adopted in 1973,

L .
38 Fed. Reg. 31,279 (November 13, 1973). Prior to the proposal andn
promulgation of this regulation, the NRC had no specific seismic stand-

,
s. , . . .

ards. See Department of Water and Power of the City of Los Angelesm.
s a ..# (Malibu Nuclear Plant, Unit No.1), 3 AEC 179,183 (1967.)t* The

Y 'D Commission did not make Appendix A applicable to plants that had re-
' ' ceived their operating licenses prior to it's proposal and enactment (38,

1'.
~ Fed. Reg. 31,279). For these reasons,10 C.F.R. Part 100. Appendix A-

need not be applied to the Eig Rock Point Plant. See Dairpland PowerE',,'

:1" ' ", Cooperative (La Crosse Boiling Water Reactor), LBP-83-23,17 NRC
,

'

:-
' 655, 658, affd, ALAB-733,18 NRC 9 (1983). Under these circum-

,

.QW q, stances, the Board believes that the site-specific spectra developed for
, ".

the SEP for the Big Rock Point site is the appropriate seismic motion for

] @Q ' /
. m; -

evaluating the seismic structural adequacy of the overhead crane. See Laj;
| *.

,

;M- Crosse, LBP-83-23, supra,17 NRC at 658-59.

A@..-
'

.

/ / , .< 5 Once the appropriate ground motion for the site has been defined, it
is necessary to model the plant's response to that motion. Current NRC

'

* 1.Q5)T#f.f , ,,Yli .
' q; guidance, Standard Review Plan (SRP) f 3.7,2, was used to develop the

:

- t % ,i %'. floor response spectra and to model seismically the Big Rock Point reac-

(, 3 5.p, y , tor building. At the time many of the structural analyses of the overhead

6 7/ '.n: ' C ;',IJ W. crane were performed on behalf of Licensee, SRP Q 3.7.2, " Seismic

. h h.k > $hg m .,t[. . m . ) '. . ".c,o .a
jQ u. K-G - .? ? e,
> r Ti /* [ . f[

x , := t '

j to This case only supports the proposition that the NRC had no specinc seismic standards at that time.i c'; fR,3 - '/.* <
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| ~ was revised and reissued as SRP l 3.7.2, " Seismic System Analysis,"

'

System Analysis" (June 1975), was in effect. Subsequently, SRP f 3.7.2
<

.T' ;
* .' Rev.1 (July 1981).
':i The floor response spectra are used as input into structural analyses ofx1,

,

the overhead crane; this procedure models this structure in accordance !

'

y . -

.. .,

-f[,,*'... . J.'j with SRP f 3.7.2. The stresses which result from the. imposition of
,% seismically induced loadings on the crane structure are compared with' '

s.< -

Mi ,'/J. W* '- fj the crane component materials' allowable stresses. The American Insti-
f, e ~ ~ ' - -l tute of Steel Construction ("AISC") Manual specifies the allowable

d stress for structural steel components and is referenced in SRP f 3.8.3,'

c.- - r
i f. , @ " Concrete and Steel Internal Structures of Steel or Concrete Contain-

' ''

..p"3,, @ }%-

m4.; ments" (July 1981). SRP f 3.8.3.11.5, provides that the allowable0

stresses for steel materials may.be increased above the loadings specified

' 9)
y

; in the AISC Manual for the purpose of seismic analysis, which contem-|?' : . .
'

'

- -d plates an event expected to occur, at most, only once.[f. . ,

] It is against these guidelines that Licensee's evidence on the seismic
' . , structural adequacy of the overhead crane must be weighed, and a'

,

determination made as to whether there is reasonable assurance that the
' '

overhead crane can be operated without endangering the health and~
>

.

safety of the public, consistent with 10 C.F.R. ! 50.57(a)(3)(i)."j ,

,

s :, m
, t.

.

.e
. . . . v..

1 ' - C. Discussion
n >

,.

The matters involving the seismic structural analysis of the overhead( ;"- -

y ] crane may conveniently be separated into three issues: (1) the defini-
,

,

I~ - j tion of the appropriate seismic motion for the Big Rock Point site, (2)
9 e' ~

r :C ' the translation of the ground motion for the Big Rock Point site into
** / I -\ [ N , floor response spectra useable as input in the structural analyses of the

Mc O [Q $. ..
crane, and (3) the structural analyses of the overhead crane.

p.a q , .
. y a. w- .y . , s ~.

, m. .

,

~ ' ' . | \. 1. Seismic GroundMotion-

ru
x ,' . >;

M W '' ''D 1;1 The first difficulty encountered in assessing the structural adequacy of

^ 'a z y _( ^ J the Big Rock Point overhead crane is the determination of the earth-
~

,

quake motion the crane should be expected and required to withstand! ' ; J -; s
,

(~%Md$L-
without falling into the Big Rock Point spent fuel pool. The Big Rocki,, - 1

$. Point Plant was designed and constructed in the early 1960s (Finding

d h d N[Sh; N h) E-7), in accordance with the then-existing seismic criteria inherent in;i. %a.y y) the Uniform Building Code, namely 0.025g static for all major structures
" Q:. g;J W/N.3ya. and 0.05 for the reactor containment vessel. (Finding E-8.) This design

w. e -

SQ.j?@psNa n. g ; Q 'ffjbasis is being reevaluated by the NRC Staff under its SEP.3
, m s m.s .y;,- a-

' &Wd' m0 M . .
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A design basis earthquake, site-specific response spectra and peak-

I ground acceleration values have been established for the Big Rock Point
.

,

site under the SEP. (Findings E-II, E-12, E-18.) The site specific spec-
, , .,

. :;e. 9 tra were developed by Lawrecce Livermore Laboratory on behalf of the

. ''y. M,' NRC Stati as an attempt to make a realistic determination of the ap-'

''7'e propriate earthquake based upon the true seismic hazard of the Big Rock's-

mid Point site. (Findings E-11, E-12.)'
-

. ,. . k , g.5j Dr. Leon Reiter appeared before this Board to explain the methodolo-

f .: i g,.j gy used to develop the peak ground acceleration values and site-specificb

', Q~ 71
spectra for the SEP plants, including Big Rock _ Point. Tne results of the
site-specific program are set forth as uniform hazard spectra, where each~

. spectral amplitude has the same subjectivity probability of being;.( -T "
*

.

?. .- , exceeded.'8 All potential earthquakes contributing to the seismicity at
', d the site were considered using appropriate seismicity, attenuation and

i exposure models. (Finding E-15.)
il Since there is insufTicient historical data on earthquake experience in

,] the central United States, judgment must be exercised in the selection

,.j and limitations of certain data and empirically derived parameters.'

', Accordingly, the methodology relies heavily an expert opinion. (Find-.

S, ings E-15 through E-17.) The study solicited expert opinion in key seis-*

? mic input parameters, including seismic zonation, frequency of earth-
Y quake occurrences, upper magnitude cutoff, and characterization and at-

- tenuation of ground motions. (Finding E-16.) The experts who con-
,

tributed to the study are well known in the field of geophysics, and in--

- clude authorities such as Dr. G.A. Bollinger president of the eastern
section of the Seismology Society; Dr. P.W. Pomeroy, the current chair-'

'

-> man of the Committee on Seismology of the National Academy of

' ( Sciences, and Dr. O.W. Nuttli, a leading authority on earthquakes east
,

4'- of the Rocky Mountains.
ay The site specific spectra developed by Lawrence Livermore Laboratory

,

for Big Rock Point were anchored at 0.08g. The NRC Staff, pursuant to
,

' i '. its policy of setting minimum deterministic !cvels for each SEP site,
,

| .-

- d raised the site-specific ground acceleration to 0.105g. The site spectra an-

d chored at 0.105g were approved and supplied to Licensee in June 1981.

i
i~ t (Finding E-18.)

q f. I At the hearing, the Board was concerned with the site-specific spectraL

J-. j methodology's treatment of amplification. (Tr. 4995-5014.) The site-r
,

wMi M specific spectra for the Big Rock Point site did not include site-specific|
l- ^ YNig

. jy? ::.V a A'

.y. ; **

,

'Ddd;

.
*pg (;.

il The estimates used to generate the spectra were those or a panel or esperts.
I .

;
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factors for amplification due to shallow soil conditions, e soil characteris-
| D tic which theoretically could significantly increase the seismic motion'

' -
,

.

the plant would experience.'

, . - ' ". The responses to our questions indicate that the amplification problem
,

% % is a diflicult one, with a great difTerence of opinion as to which analyses.

71. Y , ''
'

,

- should be done. The amount of amplification at shallow soil sites have'

( y.4g|f ," ,d varied significantly, and may have been affected by phenomena such as
; Q?' 3.- 'S focusing and radiation. (Finding E-20.) Moreover, the difficulties posed

.p/?;c , ]..g'j
by amplification due to the lack of data and theoretical understanding

? t R z .1 are not limited to the probabilistic analysis used to generate the site-'

%bh($YC 3 .M .0;iMquired by 10 C.F.R. Part 100, Appendix A.
9~ j specific spectra; they also handicap the type of deterministic analyses re--

'

fy,4QW M l]Jf%:/ As a corollary, the responses to our questions have also persuaded us
that the site-specific spectra approved by the NRC Staff and provided to

U 'W' ri Licensee in June 1981 need not be altered to reflect the possibility of-
.

fi amplification due to the Big Rock Point site's shallow soil conditions.k' ;M ."

J 'iP _ N; Dr. Reiter evaluated the possibilities of amplification at the Big Rock% 7
Point site and concluc:ed that the uncertainties allowed in the site-.;

? . speci c spectra adequate y accommo ate t e possibility of amplification.fi l d h
, 1'_ ,

.f f' .(Finding E-21.)
, V, -z,; , 3

q, ; Subsequent to the development of the site-specific spectra, Chen and
| 4 '', s -g,i; Bernreuter of Lawrence Livermore Laboratory were requested to com-

~' N, 4 pute the soil amplification at Big Rock Point using empirical and theo-
, :- : retical techniques. Although the site-specific theoretical technique.used. . .

i 3* J to compute the amplification has several uncertainties, the results in-

f .,c- ,. dicated essentially no amplification for the frequencies important for''

,

r-s g. evaluating the structural adequacy of the, crane, i.e., frequencies less-
,

t= . -1' : .. than 4 Hz; amplification gradually increases to a factor of 2 for frequen-
. .d.i %%.j '; , cies greater than 10 Hz. (Finding E-21.) -

$?b/ T[: * Applying a factor-of 2 amplification at all frequencies to an appropri-
av. *N" i.c ately computed rock spectrum at. Big Rock Point results in a spectrum

' C,j.- '.:1 S u.| approximately equal to the original recommended spectrum anchored at-

M.] 7 |9* 0.105g. (Findings E-18, E-21; Reiter, ff. Tr. 4902, Attachment 1, at 11; -:
,

'69 : . . " a Reiter, Tr. 5000-01, 5009-11.) Furthermore, the Staff witnesses testified<

.

EM[.Y,{)N h ',g d ;7 quencies the site-specific spectra would be about equal to the interim
$ that the amplification factor could be doubled again, and at certain fre-

.' s
3.aA :v ; b seismic design criterion used by Licensee to initiate the seismic evalua-

f ' W [23 N @h
tion of the containment crane. (Reiter, Tr. 5001-02; Chokshi, 5006-07).

MbMg Dr. Reiter also testified that the seismic hazard at the Big Rock Point
ff site is so low that there is very little chance that there will be any earth-

|-dN;Ugk'.y.@,P.%$ quake ground motion of significance. (Finding E-22.)

" ).:V[*f1 Q.f
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At the hearing, the Board also raised questions concerning how uncer-
tainties were accommodated in the results of the SEP site specific

;

{: program. As Dr. Reiter explained, uncertainty concerning input parame-
J' . ters was taken into account in each experts' distribution of earthquake

probability. The final results of each expert were then integrated into a;,
,

~ single hazard curve by means of weights supplied by each expert.
.

, ,
(Finding E-16.)'. <

The methodology used is designed to accommodate the difficulties as-- .

<

' sociated with estimating earthquake ground motion in a region known',- .

: for its lack of seismic activity. Accordingly, the site-specific spectra ap-|'
' +

2

proved by the NRC Staff and provided to the Licensee in July 1981 are
,

|[:
- ' a

the appropriate seismic ground motion for evaluating the seismic ade-',
;, ',-

^ quacy of the overhead crane.
, .

, ;;
* i ~ The Board is aware, however, that Licensee has not used the site-

specific spectra for all of the crane structural analyses. Licensee began
the structural analyses before the SEP site-specific spectra were avail-
able, and selected to use as an interim seismic design criterion the+

ground response spectra recommended by NRC Regulatory Guide 1.60
anchored at 0.12g (hereinafter " interim criterion"). The use of the inter-
im criterion is acceptable since t':is criterion bounds the site-specific

;

; il
spectra at all frequencies. (Findings E-13, E-14, E-19.) Stresses on the

h !
reactor building and overhead crane induced by the site-specific spectra
would be less than stresses induced by the earthquake loadings associat-'

J. ed with the interim criterion. (Findings E-26, E-29, E-77, E-80.)
|

f
[ |

2. Moor Resnonse Spectre

|
The ground motions caused by an earthquake, and represented by

Ji ground response spectra, introduce vibratory motions into the base of

,.
- al structures. These motions in turn induce vibrations throughout the

,

A

i. I entire structure. The characteristics of vibratory motions at different
levels or floors of the structure depend on the dynamic characteristics of
the structure and are represented in floor response spectra. These floor

| response spectra are used as seismic input for the structural analysis of
i equipment such as the overhead crane. (Finding E-23.)

i D'Appolonia Consultiag Engineers performed seismic analyses on
:1 behalf of Licensee which, among other things, generated floor response-

i spectra at various elevations of the reactor building. (Finding E-24.)
j. Floor response spectra for the support locations of the overhead crane,

-j were generated using both the interim criterion and the SEP site-specific
-

.

: . 1 response . spectra. (Finding E-25.) The site-specific floor response-

[
spectra, in the frequency range of importance to the evaluation of the-

,
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,

overhead crane, indicate acceleration responses approximately 50% of
the floor response spectra computed using the interim criterion. (Find- ', - ,

' '- ing E-26.)
,

1 ",' D'Appolonia generated the floor response spectra using seismic analy- ;
'

- '

,

p, . j.- .; sis which models the reactor building using three dimensional beam
'

'N ' c - |*_. sh elements. (Finding E-27.) The seismic analyses, consistent with SRP
4hQ ;i fj 3.7.2.1.a(1),3.7.2.5 and 3.7.2.6.b (Finding E-31) considered torsion-o ,' ' ,

4. 3 al, rocking, and translational response and used an adequate number of^
. .

#~' ,' degrees of freedom in accordance with SRP {{ 3.7.2.1.a(3) and (4)
; J .d y Q,Mf

-

4 (Findings E-27, E-36); also they complied with SRP f 3.7.2.1.a(7), by
' T* m , li Jy - accounting for significant effects, such as piping interaction, externally

p : Q'? f[]; @i
.0 < applied structural restraints, and the hydrodynamic loads generated by..

the spent fuel pool water (Finding E-32). The seismic modeling of the
'

. J '! reactor building accounted for the possibility of nonlinear responses due'.
- to the presence of Fesco boards along expansion joints which isolate the

'

! reactor cavity structure and the horizontal shear key. The analysis was'
>

D first performed by modeling the reactor building as a single-stick, ne-'

'

'', -i glecting the presence of expansion joints and treating the reactor cavity,- '

',; spent fuel pool, and steam drum enclosure as monolithic. A second,.
,

.

j multi-stick analysis was performed in response to a Staff request for con-+ ,. g .

U ?J
' s' . sideration of the interaction at the expansion joints. The results of the~~

~
.ec

- - |j two analyses were not dissimilar, with the single-stick model generating'

3 ;

~ '

". 1 1 the most conservative input for the evaluation of the overhead crane.*
,

J.~
^f" (Findings E-34, E-35.)'

s

At the hearing, questicas were raised as to whether D'Appolonia had- '

,

.
7 complied with the intent of SRP f 3.7.2.11, since the seismic analysest-

- f ;; ' p a did not follow the SRP recommendation to include in the analyses an
, 3.c 3 M. f. , e a accidental torsion moment equal to the product of story shear times 5%
~ ~ ' , M ; Je. - c' of the dimension of the building. This question was resolved by Dr. Eg-

' x ;-) genberger's testimony that the modeling of the plant structures was per-j.?g .3,

;. : M 1 formed with careful consideration of the structures' geometrical mass
"% and stiffness distribution, and that the accidental torsion accounted for.

'

' ' ,,' in the model was approximately 4 to 7 times the factor for accidental tor-''

sion recommended by the Standard Review Plan. (Eggenberger, fr. Tr.r
,

. 4784, at 24; Eggenberger, Tr. 4804-06.) In all other respects the analyses
' ' performed by D'Appolonia adequately accounted for torsional effects as

el' L,, I ('.h recommended by the Standard Review Plan. (Finding E-36.)

$?.# m."i.j At the hearing, Intervenors inquired into the damping values used in -

t f .,? .; modeling the reactor building. The seismic modeling of the reactor
7

%%;.?p' % /.,f>9 building assumed damping equal to 7% of critical for the steel contain-

$f' c
~ 3

w- ~

' ', 1 ment shell in accordance with the recommendations set forth in NRC-

^; Regulatory Guide 1.61, " Damping Values for Seismic Design of Nuclear-

<

}, y 3,
''

,;. ,
. '
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Power Plants" (1973). (Eggenberger, ff. Tr. 4784, at 25.) The SSI damp-

.' ing values were computed in a conservative manner compared with the
.

'

.

' Senior Seismic Review Team (SSRT) SEP recommendations. Dr. Eggen-

C berger testified that in the analyses of the reactor building, damping
,. .

.- ,
2, values were conservatively reduced by 50% for all translational and rota-

, ,
*'

4

' cJ *m . . 4 -M tional modes (Finding E-38), as contrasted with the reductions of 75%
.

~

C,q @' " 77 acommended by SSRT. (Eggenberger, fr. Tr. 4784, at 25; Eggenberger,1

. , C , * yI Tr. 4808.). @',3 Q ~ ' i D'Appolonia analyzed the soil-structure interaction using the half-7
U ' " , i , [7[ ,} . , ! space (lumped-parameter) method. (Findings E-37 through E-39.)

e,
' 9ES During the hearing the Board inquired into the reasons for not following

7''* A .h the SRP recommendation that the soil-structure interaction be analyzed"

y;.{- 'ay ',g.;ff using both the lumped-parameter and finite boundaries methods.
|2 The Board received satisfactory answers. D'Appolonia used an accept-W ' '"

?, able method that complies with the intent of the guidance provided by
.

-

.i the Standard. Review Plan and is not required absolutely to use both'

.'- methods. Generally, the SRP recommends use of both methods because'
'

-

' ' the methods may produce different results at different frequencies.
However, for the frequencies important to the analysis of the crane, he-

t v - -

*'
- tween 2 to 3 Hz, the lumped-parameter and finite boundaries methods

,

would giroduce similar results. (Cheng and Chokshi, Tr. 4929-33;
,

1j ,;
. f_.. V- Eggenberger, Tr. 4802-03.) Furthermori, Licensee performed several'

soil spring / soil structure analyses, verifying that altering soil springs did'^ u',g -
s

" . - . not have a significant effect on the results of the analyses. (Finding'N '

E-40.) Under the circumstances, D'Appolonia satisfied the intent of'N. :~

.
.

SRP i 3.7.2.4, without having utilized both methodologies.' -

~ . N.. ?;" ' X ' ' In conclusion, the seismic analyses using the interim criterion and

. .Q site specific spectra comply with. the recommendations set forth in''

' % 7 '%.. - NUREG/CR-0098 and the practices given in published Regulatory
;

.I C 9 Guides and Standard Review Plans, particularly SRP l 3.7.2. As such,,'
'

-

- the floor response spectra provided to Licensee by D'Appolonia are the', . ;_
..

3~ appropriate seismic input for the structural analyses of the overhead
, ,

<

. e, - . NN crane.~

, , y ..:: m gz 3
-n.. cy ,,

* N . . ) .? . . 3. Structural Analyses of Overhead Crane
-

.j' $f- Q The structural adequacy of the crane, its crane rail support anchor-
m , .

- X ;[id:Tr,s Q.1 ages, and the steel structure which supports the crane when it is parked
Uf,tpc@a.

M;J
$ in the vicinity of the spent fuel pool must be assessed to evaluate the

7.'j ;k,hb.9.i% seismic stability of the crane. (Finding E-6.) Licensee initiated three
.

*I M o 1.Q,M analyses to evaluate'these ecmponents. First, Whiting Corporation uti-

7 ^',? % ,1 j lized the floor response spectra generated by D'Appolonia and the inter-
si.. m'
| ') ~-% ,

- _.
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t im criterion to calculate the stresses induced by seismic loadings on the'

'

crane structure, and then compared the stresses with the crane structure
C- materials' capacity to withstand stress. (Findings E-43'through E-49.)- -

. Second, Licensee utilized the maximum wheel loads calculated in the;;
,

'*
D -' Whiting Corporation's analyses to assess the structural capabilities of
'. - v &; the crane stops at the eastern end of the crane's runway and of the steet

j" . :p ' , g ;, , q structure which supports the southern end of the overhead crane when
it is operating in the vicinity of the spent fuel pool. (Findings E 6, E-68,.m , ,

n ; M m.,; ; , Vj through E-74.) Third, Structural Mechanics Associations, Inc. (SMA)
J performed a structural analysis of the crane rail anchorages using the* *

. .

:L ", floor response spectra associated with the interim criterion and site-it. ;'
C' .) specific spectra to scale down the maximum wheel loads reported in the'7' ,, .

"' eu, f, ' / ;; ;['Q,j Whiting Corporation's analyses. (Findings E-80 through E-84.).

. . ~] Mr. Norman appeared before us and explained the methodology Whit-
,

' '' .- ing Corporation used to calculate the seismically induced stresses. The
7

t,f : -
' . .; method. which models the crane as an assemblage of many discrete

analyses performed by Whiting Corporation used the finite elementn
.,

' '
. .

c t ' y- , j beams. Mathematical expressions reflecting the structure's design and
*

jT- . p' material properties are then formulated for each beam, and then solved
' .. .f ' using the ANSYS computer program to determine the forces and mo-r

[ c ] t , - ].H ments throughout the crane structure. From the forces and moments,,

,
, .c W stresses are calculated and compared to the crane materials' strength" -

@1 .j.i capacities. Components not included in the mathematical representation-

f ' g;] of the crane, such as bolts and welds, were analyzed independently of4-

Wi 3 the ANSYS program using the moments and forces generated by the>

. 2 ., ,

- . O!j
,

~

ANSYS analysis. (Findings E-47 through E-49.).

. - The crane materials' strength capacities are specified in the American:p .

yen .? M Institute of Steel Construction ("AISC") Code, as modified by NRC
.:4y/Q's SRP f 3.8.3, for assessing seismic loadings. (Finding E-51.) SRP. ! 3.8.3'#

'

g). Ma increases the allowable stresses for steel materials above the loadings,-

;.;g g fck specified in the AISC Code because of the infrequent occurrence of seis-a'

- ", ', ,m mic loadings. (Norman, Tr. 4804-10.)
i .

q - ;i Strength capacity for shear was calculated in accordance with Whiting
, Gf 6g Corporation's standard procedures because the AISC Code does not ad-

m '

m. ' @ j dress irregularly shaped components and such phenomena as local buck-

. : %.%f ling. (Finding E-53.) With the exception of bolts, Whiting Corporation'ss,

' ' , Sjg!4*Mf standard for allowable shear is more conservative than the AISC Guide-

7 d!)Q(dji:f @f a
, ', 'fi lines. (Finding E-54.) The AISC Code, as modified by SRP f 3.8.3, occa-'

sionally permits allowable stresses to exceed yield. Whiting Corpora-
@ J'''iSH M " tion's standards never permit allowable stresses to exceed yield.

NN/s%h (Norman, Tr. 4809-12.)
'

: /. ; .g .- .- ,%. p
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Whiting standards giving allowable shear capacities for bolts cre slight-
.

ly le;s conservative than under AISC Guidelines. However, Mr. /,
I's

Norman testified that Whiting Corporation uses the classical moment-
,
,e

' of-inertia method to calculate the loads on bolts, which defines the lo' ads'~
'

more conservatively than the more modern total-area method. (Nor-"
-

.

., ,

? ' f,y . . " , ]
man,- ff. Tr. 4784, at 12.) Further, the allowable capacities for bolts cal-

-J'|pp . p : culated using Whiting Corporation's standards are well within the mate-'

.

J.x . f p , ^,i rials' yield strength in shear. (Finding E-55.)

3, M. ./ ; *| The analyses performed by Whiting Corporation generally indicate
that the maximum stresses caused by the seismically induced loadings

' ' s': 6 ' y , . 7
.

C. -;S , * i 3. associated with the interim criterion are generally low and well within es.

' " j'*'p . , ]. tablished allowables. (Finding E-58.) All critical welds, plates and
M ,- -; ' 1 columns had margins'of safety in excess of unity. (Finding E-62.) Struc-

s ; tural members will not buckle locally (Finding E-63), and the crane will
.

np,?~ - '''

not become unstable and jump from its support rails. (Finding E-64.);

.' - j The Whiting analyses did point out two weaknesses in the crane -

t - }
structure, and Licensee has corrected these problems. The maximum

' '
'

stresses on the bolt connections between the knee brace and the crane
:

'

;^
was remedied by Licensee's replacement of the bolts with high-strength
bridge box girders exceeded the bolts' allowable strength. This problem

;
,

,'a'' bolts whose allowables are nof excee: led by' the earthquake-induced
.

Mnf '

q Q stresses. (Finding E-60.) The Whiting analyses also established that the
5-ton monorail hoist attached to the crane's west bridge box girder>#> ,

,
, ,

needed to be strengthened to withstand the postulated seismic loadings.
d. . >

y .
N This modification has been completed. (Finding E-61.)

,

'

...,' ..V A third point of overstress was identified by the Whiting analyses.' "

%: b A7 The calculations indicatedithat the maximum stress on the crane's
gh, A- santry leg exceeds allowables by approximately 3%. The Board has been

;4v .V f. ~ persuaded, however, that this slight overstress of the crane's gantry leg
s

, ~ does not present a safety problem.' Mr. Norman testified that the stress 3(a 2,Q , ' ,] '. calculated to be in excess of allowable is localized, limited to ooa.,0f the 3
-]

~

.'

' . four corners of the cross-section of a single santry leg, and does not.

(1; *. >;f
,

J
. exceed the materials' yield strength. (Finding E-59.) Mr. Norman fur-p' ucW., .

. ,:

i ' a |, . D 'l ?I ther testified that the gantry leg would not WI until 50% of the total-

y. , G7_ '' ' Yi- |- ; cross-section had reached a level of strass exceeding the materials' yield

I j ', e 'f N 9 point. In response to Board questions, Mr.. Norman explained that
ductile materials, such as the steel used in the containment crane, retain

b N 4 C %, M 7 the capability for withstanding stresser and' carrying loads even after
.

?3 ,

yp3 _.t

$ [p.n Q O O -

they have begun to deform. (Norman, Tr. 4891; Norman, ff. Tr. 4784, .

p ([, at 16-17.)
Y @? p v *1 ' y % 1 Most persuasive, however, is the fact that the overstress is created bycf . i ,y j the seismic loadings associated with the interim citerion. The floor re-.~ E:K . '"q".

t.'

j . u,e, ;e:- x _ ; y
, ;' \5
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. sponse spectra associated with the site-specific sp_.tra, which we have
js . concluded is the appropriate seismic motion for the evaluation of the

crane, indicate acceleration responses approximately 50% of the floor re--

,

, ,
,

. sponse spectra used in the Whiting analyses. (Finding E-26.) Use of the'

q ( , . ,j site-specific floor response spectra would reduce the stresses imposed on4

.; f , _ .; ihe crane by 50%, and would not overstress the gantry leg. (Chokshi,4

g

.% 2 . | 't .1 Tr. 4946.)
}' ' . . ' *d We find the Whiting Corporation's analyses of the crane structure

C.6,f M,

' >ff
: '| t ' both thorough and persuasive. At the hearing the Board examined Mr.. _:.

J 7. ' ' 9 Norman at length and found him to be not only an expert in his field,; c

(j)N% J' j but a particularly informative and forthcoming witness.
'

s .
'

; t', * . . a qi One of this Board's major concerns throughout this hearing is the ap-

; y n ', . ' . 0 ;j.& ~d' propriateness of using current standards to judge the adequacy of equip-i
p. .p 1, ' ment built years ago without quality assurance programs. The Board has

^ 1. / ;j been troubled by the possibility of attributing to structures characteris-
,.f, .i tics, such as strength capacity, which may not accurately reflect their

" . ' *! properties. Mr. Norman has resolved our concerns in this regard with re-. .

''Y d spect to the crane..

.. ] y ,d While there may no' have been quality assurance programs providing
:.K s ( the detailed documentation currently required by 10 C.F.R. Part 50, Ap-,

|M ; Y , ', pendix B, Whiting Corporation, the manufacturer of the overhead
; .q. M 4' crane, had quality control. Mr. Norman testified to the high quality of -

f p < ; ps L Whiting Corporation's ~ personnel and . workmanship. The ' methods,

. i [f| _ , _ 6 [ , 'Q. sizing and design of welds have not changed since the overhead crane
A, ' f . p; was manufactured. The weld material used to manufacture cranes was

"

m.hd. wJW, '

0F2 ,, . : * - .
standard A-7 material. The methods for manufacturing the bolts used toa

/~. construct.the crane have not changed. Further, Mr. Norman testified, m,.

}|8R' 'JM j that he has participated in the re-rating of several of the cranes produced .

JfM e - at the time of the Big Rock overhead crane and that the workmanship(44;f/| y? - ]437p? for all of them was high quality. Mr. Norman has also re inspected the

.- g ,.ijOMy W-!? 'M7fl Big Rock Point overhead crane and attested to the excellent quality of '
. its workmanship. (Norman, Tr. 3827-29.)

Pp4;D -f f : N . Mr. Chan testified concerning Licensee's evaluation of the structurala , .m,
Qf _ a ' O :j, . . ;I capabilities of the runway crane stops and the steel support structure.. '

i;p. V ..f...y These components were evaluated using the maximum wheel and crane
i d!.:i' i

. stop loads generated by the Whiting Corporation analyses. These loads

!|...$ 3 't"J Y[4-
'

, were combined with dead loads and the seismically. induced motion of

%g'6 [J,.
' the condenser deck to which the steel support structure is attached. TheO

$Mp;M.i i&%J loads were then statically applied to each structural member. These two
| $ .'3 M components were also evaluated using the site-specific response spectra.

EhkN;MJj:?$ (Findings E-68 through E 71, E-73.)
Qyr.| M . jy
')u '
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All moments, shear, and axial forces were combined for each individu-
al member of the steel support structure and crane stops, and translated" ' *'
into stresses. The stresses were then compared to the allowable stresses'-

,.

_? '. specified in the applicable codes. (Finding E-72.) Licensee's evaluation
demonstrates that the crane stops and steel support structure's allowable' '

I i . '[:,? ,' i streagth capacities exceed the stresses which would be induced by seis--

a , '' QF ' j|? mic loadings. (Finding E 74.) The one exceptien involved the over-

[.,3'ft 3. 'c,9 stressed bolted connection between the steel support's crane support
U girder and horizontal strut. The steel support structure has been modi-

M M R @'J 9 fled to correct this problem. Messrs. Chan and Beachum testified that?gjb Q:a
,- n Licensee has welded a tee section between the horizontal strut and the

~

4f m. ,'

~ %Q A,. % support girder, which will alleviate the shear stress on the bolted,.

pk pM M connection. (Finding E-75.)
' ~ " '"''

. i Licensee's initial analysis of the crane stops, which used the maximum

I stresses induced by loadings associated with the interim criterion, in-

O '. d dicated that the northern crane stop tension anchor bolts would be over-

1 stressed by 44%. However, as with the gantry crane, this overstress is

,g . f) -
not a safety concern. When the stresses were calculated using the site-

F - specific response spectra, the margin of safety for these bolts exceeded

H
' unity. (Findings E-76, E-77; Chokshi, Tr. 5008-09.) .

I. ., 'c.C ~ PT, SMA's analysis of the crane rail anchorages similarly provides confi-: ; j's 4

'f dence that the anchorages are capable of' withstanding the seismic load.E. -i ., f ,<

] j'?r j' E', i- ings associated with the SEP site-specific spectra. Mr. Campbell testified'

*'-Q,'M. as to the methodology used to assess the anchorages. SMA scaled down
the wheel loads reported in the Whiting Corporation's analyses by'

,.,|'", 4' comparing the spectral accelerations of the floor response spectra asso-
,

.

y'.
ciated with the interim criterion and site specific spectra. This resulted

,

'
.

*' W
%p.j v ' ..q:f ' in the wheel loads being scaled down by a factor of 2. (Findings E-79,

-

,

Ilyp Qg y * . ' E-80.)

7 l.T N.~ The strength of the rail anchorages was analyzed using a simple linear
elastic model of the rail, and the clips were modeled as rotationalQ~ ffj , . e ' ,

wcLy - A springs. The calculated stresses were compared with the allowables speci-
,

>

p J' j .' $ , l fled in the AISC Manual, as modified by SRP l 3.8.3. (Finding E 82.)

{Os% y <L NN , The results of the SMA analysis show that all crane rail anchorages meet
b.; .|, the AISC Code allowables. (Findings E-83, E44.)t2
F - ' Q : ^ 4. . , 9 ,

-

; : g. . n _,i_ ,

12Intervenor Christa-Mans proposed a finding in this area which stated that "no consideration wash.# U$~,jly :[ '. , . ~ ]i - given to the ofrect of the impact frees other otgects to the creas, nor the results of debris hittang thet . . jl'; * :.;. , " " .- J-d sFF" (citation ointeed). while Chnsta-Maria has cited page 6 to attachcient I to Mr. Yeaev's testirnony

![*C-jy;G'."O.-'
. ,'*f, d. -) (a schematic drawing of the plant) to -naan the first part of her prepened flading. the Board believes

that a more proper cies le to Tr. 40s6-47, where Christa-Mana th Licensee's witnesses concern-o .c.. .'.y ?. A ' ;

ing the jib crane. As the Board esased at the hearing (Tr. 4887) there le no bass for including the jib* he'.4.J ' b', '

.

- * h* crane within this contentsoa. Therefore, the acord cameot accept this fladies. Additionally, there is no

[ d ' reason to consider debris hattang the pool, as allegation completely outside of this contention.. m
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The Board received additional testimony from Mr. Yanev on the per-< ,

''

formance of cranes similar to the overhead crane under seismic loadingsm1

- . [ (peak accelerations) equal to or stronger than those associated with
<4 - either the interim site criterion or the site specific spectra. (Findings-

E-87 through E 103.) Mr. Yanev's figures indicated that none of the ap-
*

. ' . ,| r *i proximately thirty cranes surveyed by EQE were damaged while expe-
*

, ' 9 y ,';f 3,. .; riencing estimated peak ground accelerations of less than 0.35g. How-
% ?L. D.. '-; ever, Dr. Reiter testified that caution should be observed in utilizing the
a.O , L .J . * A specific ground motion estimates. Most of Mr. Yanev's estimates were -
;g (7; - based upon extrapolation techniques which have not been laid out in#' *

,: s Xc' detail and for which the uncertainty has not been sufficiently empha-a

f y. . , 3 sized. (Findings E-91, E-93, E-104.) These results included single les. , . -
,

- d! C7 dj gantry cranes similar to the Big Rock Point overhead crane (Findings$

I~N ',"
' ''

"*
. ,i E 94, E-95.) Mr. Yanev's visual inspections and photographs showed ,

'i that none of the cranes surveyed suffered buckling of the gantry legs.
(Findings E-96, E-104.),

In one instance a damaged crane had a feature in common with the;_
- i

; Big Rock Pomt crane. At Big Rock Point the overhead crane's rail sup-
! port crosses an expansion joint. This design feature was one of the rea-,.

.,

sons crane rail anchorages at the Pleasant Valley Pumping Station were,

_

?. damaged during the Coalinga Earthquake in 1983. (Finding E-101.) But<

.~;" - this does not draw into question the adequacy of the Big Rock Point
1,.,, [ crace rail anchorages. The Pleasant Valley Station suffered earthquakeX

,

' '
-|q _ ground motion in excess of the motions postulated for Big Rock Point.
t 7, y (Finding E-101.) Also, the Pleasant Valley Station is a flexible steel,

.

^ *
'5 building, and the expansion joint crossed by the crane rail moved about '

]W an inch during aftershocks following the 1983 earthquake and probably,

.s&J much more than that during the main quake. (Yanev, Tr. 3682,3704.)
@? At Big Rock Point, the crane is located on a large concrete structure; the

'

. s

' '' ! ~. a u,' movement across the expansion joint would be expected to be on the
"

, 'f
.

- order of small fractions of an inch. (Yanev, Tr. 3704-05.) Finally, in
'

.; spite of the damage to the crane rail anchorage at Pleasant Valley during
. j the 1983 earthquake, the crane itself did not fail. (Finding E 101.)
.p; During cross-examination, counsel for the NRC Staff questioned Mr.

. 'G |J Yanev concerning the manner in which he extrapolated ground motion.
s. r.

j~,<

76' . o estimates at power plant sites from data recorded at neighboring loca -*

t J i'' / 'M tions. (Tr. 3692-3700.) Some of the power plants investir,ated by him
0 :- [t '7,j had ground acceleration records from thc vicinity of the plants; others

,

:~ jy ', " - 'I require extrapolation, which Mr. Yanev performed using conventional
'.~5 X ~ Th techniques acceleration recordings during the earthquakes. (Yanev, Tr.'"

.i' O $ $ ; Ory 3643-95, 3699-3700.) In any case, the Board recognizes that extrapolat.
:~. ..A ing to estimate ground acceleration at some distance from the location

'

's. . .
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,

of measurement results in a rather imprecise estimation. Mr. Yanev's in-
,

vestigation was not intended as a substitute for structural analyses Be-
cr.use of the lack of precision in Mr. Yanev's data and analyses and theo

availability of appropriate engineering analyses, the Board has not relied
on Mr. Yanev's investigation in reaching its conclusions.,

y'.. . , , g
,

-, _ . . , .
-

t, D. Conclusion' i ;..
-- s. c . . , '*, After reviewing the analyses and their results, and the testimony pre-

..

J' 'J. .

? sented during the evidentiary sessions, we conclude that the overhead'

'f" .;.-

.-i , ; . ; crane is seismically safe. The record demonstrates that the overhead

.
.- 21 crane will not permanently deform or become unstable and that no af-' 2^ > *

. ' . fixed component will become dislodged under the seismic loadings asso-Y,.R, M - - "'

,
.

ciated with the SEP site-specific spectra.F- -

The Board notes, however, that the structural analyses of the Big'

'

'! Rock Point crane assumed a maximum operating load over the spent*

fuel pool of 24 tons. Licensee owns a 60-ton cask, which Licensee has'

committed not to use until certain commitments made to the NRC Staff
,

'-

are satisfied. Mr. Norman explicitly testified that the structural analyses,
,

- -

c. .
performed by Whiting Corporation cannot be used to seismically qualify''

- - 3,
the crane operating with the 60 ton cask. (Norman, Tr. 4826.) Accord-
mgly, the Board expects that the NRC Staff will review this matter prior

.

''
,

~N 3 to any use in the future of the 60 ton cask over the spent fuel pool.'

L
' The Board concludes, therefore, that the Big Rock Point overhead-

crana is seismically safe, and that there is reasonable assurance that the.'^
'

crane can be operated without endangering the health and safety of the'

-
J, .

, 1 .g , . , ~ public, consistent with 10 C.F.R. l 50.57(a)(3)(i)." '-

i ,,- . .Js
.~ , . , , .

' Y M VI. CHRISTA MARIA CONTENTION 2 AND O'NEILL
-

.,

[
..

I'. . CONTENTION II.A - SOUTH WALL"

-

'h,- , A. Background
,

j~ These contentions originally raised concerns about radiation risks to

e ' . ,. Q, the general public and to workers at the Big Rock Point Plant resulting' , ,

:.*, T ' ' Q- from radiation shine through the south wall of the spent fuel pool where
the pool wall is thinnest. (For a statement of the contentions, see Find-'

.. .
yc

S.{j pi, J j., ;f,f: ing J 1.) in our Memorandum and Order (Concerning Motions for Sum-. .

Q c,' %,z. % mary Disposition), dated February 19,1982, LBP 82 8, mpra.15 NRC
f j} y n u W ./' at 321-22, we found that the contentions and the evidence presented in

N.)i[\ [ (f . support of and in opposition to motions for summary disposition raised

s ,,

[ .
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,

..

eight genuine issues of fact, which,'with two exceptions,82 essentially
, , narrowed the contentions to concerns regarding only occupational radia-

tion exposure of workers. (Finding J-2.)
Licensee's witnesses and the NRC Staff witness appeared as a panel.

.i Testifying for Licensee were: Mr. Roger Sinderman, Director of Licen-.<
~

* - ', ; see's Radiological Services Department; Mr. Charles Axtell, tl e formert
'

'

Plant Health Physicist 'at the Big Rock Point Plant (now at Licensee's. 3 ., -.

. ~

'i .l
~ Midisad Plant); and Mr. Edward Benz, an engineer with NUS Corpora--

t 'M h tion. Mr. Seymour Block, an NRC Senior Health Physicist, testified for- '
,

b. 'G the NRC Staff. With the exception of one exhibit, Intervenors withdrew
*

.+ - ] their testimony on this contention. (Finding J-3.)
4

'
,

U'''
. ,,.; > -ci,

] B. Applicable Law.

'

'.-
' I Six of the genuine issues of fact that survived the motions for sum-

'

mary disposition related to the Licensee's radiation protection program-

,

'
for workers who would modify the proposed spent fuel pool. Although

.-
'

eacn issue was narrowly drawn, concern was whether the installation of
the three additional spent fuel racks in the Big Rock Point spent fuele

~ ,

! pool could be performed in compliance with the "as low as reasonably
;., ,j achievable" ("ALARA") standard articulated in NRC regulations.

~

Section 20.l(c) of 10 C.F.R. provides that licensees should "make*

every reasonable effort to maintain radiation exposures, and releases of.

,

' radioactive materials in effluents to unrestricted areas, as low as is rea-
af . ,] sonably achievable." Further, that section explains that
'

[tlhe term "as low a is reasonably achievable" means as low as is reasonably.

' '

achievable takins into account the state of technolosy, and the economics of im.
* *,' provements in relation to benefits to the public health and safety, and other societal

M ' * O and socioeconomic corsiderations, and in relation to the utilization of atomic- *

~ < . . *
, ~j enersy in the public interest.

'

|
*

.i
.

' ' ' '
- Additional guidance in the application of the ALARA standard is found

''
.- in Regulatory Guide 8.8 With the ALARA standard in mind, we turn
"| now to a discus:, ion of the eight issues.-

1Q.]
- ** ' ,, ,

,l. .

;. - - .j.,

y-;< - . ,
u sg

j[f:s l'4 -].

[* 'f $. ~ ., 1,( 13 Genuine issues of fact (4) and (5) raised limited questions concer5ng the Licensee's and Netc
''

Staffs calculations of the offsite does attributable to redsstion emensting through the sou
,

, , , *
' pool. These calculetsons were sutnnitted in support of the motNms for summary despoetion.'h well of the

.

*
, ,

,
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'

.
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-

' C. Discussies
'

' l. Seeth WellRadinden Done Calentatient
: -

The first five genuine issues of fact concerned the calculations present-- 4

ed by the Licensee and the NRC staff regarding the shielding capability
;

~N. .

of the south wall of the spent fuel pool.The Licensee performed such an. , , . ' , , 3

O. '. i evaluation to assure that any radiation exposure to workers and the

g;un%'- N; 'y j
f.,s+ a '

Public were within the limits established by 10 C.F.R. Part 20 and were
.n. . .. ALARA. Some apparent discrepancies needed clarification or correction

.

;[. 2.t ' .,. n ',^
,

,Cy,[," _ [ ' C'.j before we could accept the evidence presented by the Licensee and the

.'T:? 'n' ,; ;i NRC Staff.
,jy,3 y .

-

s .

(1) What caused the discrepancy between staff and applicant statements aboutf ,"v;,,5 + . .'; vg. e ;q the relevant dimensions of the south wall of the spent fuel pool and what effect. if
''

% q * h? y
. ' _ . -Q any. has this discrepancy had on radiation calculations?/ u ,.

,

On motion for summary disposition, Licensee stated that the thicknessf 4
^ *-

of the south wall ranged from 5 feet 9 inches to 3 feet 6 inches. The
.

..' ^ NRC staff witness, on the other hand, stated that the thickness ranged

, .
from 6 feet to 3 feet. Staff witness Block explained that the 3 foot dimen-''

'!'[ sion suggested by the NRC Staff was in error. Mr. Block acknowledgeddi'
'

- >

~; c ~"; that Licensee was correct in stating that the thinnest section of the south- ' ''g .

.

wall is 3 feet 6 inches thick and that, therefore, Licensee's calculations",'
- -

-

t ', / ,c .f of the dose rate at the south wall based on that thickness are correct.
,

'

7 (Finding J-4.)''

.

The second issue asked:
,

,j ^
- -

,
.

(2) What is the combined radiation from the pool and filter sock tank?

, . . .

'

r|s .@<

. . > .,
.

..n.c.m ..'Y In his affidavit in support of Licensee's motion for summary --{ 9, - ']', .,

y ; # q [ '. - disposition,' Mr. Axtell testified that the radiation dose of about 2
,

i' ' i mrem /hr emanating from the south wall was small compared to the dose
of 30 40 mrem /hr from the spent fuel pool sock t.mk which is located,

'

'N.
near the south wall. Intervenors on the other hand believed that thes . ; 3.;

<
'

.q y y combined dose rate would amount to 68 78 mrem /hr. As a conse-
. |.. ,

quence, we heard evidence to reconcile this disagreement., , .
'

j[ However, as Mr. Axtell explained in his affidavit in support of Licen-" -
-

' t
see's motion for summary disposition and in his testimony at the hear.y f,

.y',c <, g;' . ings, Licensee will not store spent fuel adjacent to the thinnest section
.

1 /rj.' ,. y., . # l '.;.
of the south wall. There is currently a channel rack at that location.

t .. .. . % m*+,f, , . f+a f ;, ?-
-

-

S ,;; h> which Licensee intends to keep there after the pool modification. The3- e

f|Lf, -.'W-[w$ channel rack cannot be used for the storage of fuel assemblies.The thin-
nest section of the south wall at which spent fuel will be stored is 4 feet

.

,m.< $x;,

. .,' ;.. . .
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~

5 inches thick. Only spent fuel with a decay time of at least 1 year will be
stored in the outer three rows of the proposed rack adjacent to that loca-,

'
- tion on the south wall. (Finding J-5.)

Mr. Benz calculated the radiation dose emanating from 1-year old
- spent fuel through the 4-foot 5-inch section of the south wall to be 2.7, . ,

" ,

mrem /hr. Mr. Axtell stated that the radiation dose at the radiologically
/ controlled area of the filter sock tank is generally 30-40 mrem /hr. Whens.

f .( ' combined with the radiation dose from the south wall, the radiation,

-O M'

dose near the south wall is between 32.7 and 42.7 mrem /hr. (Finding-

1 - - - J 5.)
:* Intervenors offered no evidence on this issue.,,

.(.
'

We accept Licensee's representaticas concerning the configuration of-
.

.

d]e'jJ. ,

. ' stored fuel and, on that basis, are satisfied that radiation levels are

* ' '
ALARA. However, Licensee's commitment depends on satisfactory

'-

implementation ofits procedures. In view of that circumstance, we con-,

'

clude that a procedure also should be implemented to investigate the-

"

fuel configuration in the pool should radiation exceed expcited levels.'
Hence, we require that CPC implement a procedure requiring a prompt4

investigation and adequate resolution of the problem whenever radiation
. level in the pool sock tank area is detected to be 50 mrem /hr or more.

i
.

The third genuine issue of fact asked:
!

'
v (3) What point on the south wall was used as a reference point for calculating

, . f c :' , N dose estimates?
..

?
~ '

This question was raised to clarify wh'ich point along the south wall

4
-

was used by the Licensee for calculating the radiation dose estimates.

4 . ,i Mr. Benz explained that he calculated the dose based on a wall thickness
'

of 4 feet 5 inches, the actual location at which Licensee inteads to store, .

W, t. . i spent fuel along the south wall. (Finding J-6.)
'

The fourth genuine issue of fact asked:.
.. - - ,

(4) What is the reason that applicant stated that it used " mass absorption coeffi-,,

,
,

cients' in radiation estimates when it apparently used linear absorption coefDeients?

, ,- This question concerns a dose calculation presented by Mr. Sinderman
' 'y'~ in his affidavit in support of Licensee's motion for summary disposition4

regarding the calculateo radiation dose level at the site boundary. In the;
3; ',

,
'

., , affidavit, he stated that " mass absorption coeflicients" were used in the
.ht#]'|og, calculations when it appeared he was actually using linear absorption.

Q.g.;si .@ coefficients. Mr. Sinderman confirmed, as we suspected, that this was a
! 'c'

e >[;; ' misstatement and that indeed linear absorption coefficients were used.
~ :f ''.i* (Finding J 7.)-

,
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The fifth genuine issue of fact asked:
,

m,
.

4

.

- (5) What was the location and reference level to which staff applied the inverse
square rule to calculate offsite doses?'

_

,
, This question concerned the NRC Staffs analysis of the radiation

,1 .. . , , . A
7' ,s uose to the public emanating from the south wall of the spent fuel pool.'

. ' '- ., j Referring to page 9 of the dose calculation presented in the affidavit of, '' .
.,

'*

:

a:.? : . * , . !Q Mr. William Bell filed in support of Licensee's motion for summary dis-.,

;- _q position, Mr. Block explained that the NRC Staff used the distance from,

2)
coordinate 0.0.0 to the center of fuel assembly which is equal to about"

'

.M3 , 'o 4.1 feet. This distance plus 2900 feet to the site boundary were used to
.

'.;* '

[??p, M; (M determine offsite dose by the inverse square rule. (Finding J-8.)
't

' .61 Based on the evidence presented by the Licensee and the NRC Staff,'; .

d we can now accept their calculations of the radiation dose emanating
,

'

c.

7'' from the south wall as reliable. We conclude that this dose poses no
undue risk to the public or workers at the Big Rock Point Plant. Fur-Qn ,|

' ther, we believe Licensee's commitment to store only fuel with 1 year's
' , ' decay time along the south wall and to not store spent fuel at the thin--

.

."
,

nest section of the south wall is in keeping with the ALARA principle'

.

inasmuch as it wi:1 minimize the radiation dose emanating from the-

south wall of the spent fuel pool.; ;, . ,,
,

''g ,

2. ALARA Concerns During the Peel Medffiention* '
*

Genuine issues of fact 6 and 7 ask:
/ t

1
.

,

' '
~

7. N, (6) What hiring. training air.1 si.pervision rnethods and what health physms safe.
_. , . . < .

*
I

.,'4..J ' y .; . ;; -J suards will be used during the installation of the new fuelrack?'

.
(7) Wtat has applicant done to correct alleged health physics deficiencies identi-

,

' * '@, y i
.f .g fled by the Institute of Nuclear Power Operations in its August 1981 report?pn4

- . ,

These questions were posed in response to a concern that inexpe-*
t,'

rienced temporary workers might be employed to carry out the spent[ ' , '
- '

, ' . - fuel pool modification and in response to criticisms of certain health
,.

...

physics practices at the Big Rock Point Plant made by the Institute off. , , Nuclear Power Operations in their 1981 report ("the 1981 INPO re- . ,
-

,

' C|,
f,j q i,,f [ ,n port"). Moreover, we are concerned whether Licensee's ALARA pro- di

,
,

gram is adequate to assure that occupational radiation exposure for work.
1

l''Q ; M
a '-

ers assigned to the spent fuel pool modification will be kept as low as is
Cp;.h'3; MS(' f9: :g: f reasonably achievable. (See Memorandum and Order, dated Tcbruary

, .

!.}y $p ,; *i 19,1982, LBP 82-8, supra,15 NRC at 320 21.)' *>
.

'
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-

]

i
;

In his affidavit filed in support of Licensee's motion for summary
disposition, Mr. Axtell outlined the steps involved in the spent fuel pool

. reracking operation. He also explained the measures which will be taken
to reduce the radiation dose in the area of the spent fuel pool. (Finding, ,

; J-9.) Mr. Axtell estimated the total man rem dose for the spent fuel '

'

q pool modification to be about 18.2 man rem. (Finding J-10.) Mr. Axtell
expressed confidence in this estimate because it was based on radiati.on

* *

'

i+ - ; exposures associated with similar racking operations previously conduct-
;.

' * -

1 ed at the Big Rock Ioint Plant. (Axtell, fr. Tr. 5025, at 5-6.) It would
' appear that a total dose of 18.2 man-rem, which is about 6% of the as er-..

! ~

j age annual man-rem exposure of 290 man-rem for the past 5 years at. .

j Big Rock Point, indicates a well-structured ALARA program for the
'

F pool expansion job. (Finding J II.) We will examine, howeve*, Licen-*

b - see's training and management practices to ascertain whether reasonable
,

'
- assurance exists to expect that this ALARA goal will be achieved.

(a) Hiring

Although Licensee has not ruled out the use of temporary workers, it
is almost certain that the pool modification will be accomplished with
the staff presently emp*oyed at the Big Rock Point Plant. In any event, if

$ contractor personnel are used to assist in the pool modification, the
i number used would be small. (Firding J 12.) Moreover, as Mr. Axtell

stressed, the hiring, training and supervising of contractor personnel
3

: have been common p.actice throughout the 21 year history of the Big
: Rock Point Plant. (Finding J 13.)
: )

(b) Training

All temporary workers receive a basic 6 hour course covering radiation*

protection, respiratory protection, plant security, industrial safety, and** *
'

other topics. This course is followed by a test to assure comprehension.
Any temporary workers who may be employed to assist in the spent fuel

i { pool modification will be required to take this course. (Finding J 14.)
1 Workers who may use respiratory protection masks will receive training

in their fitting. (Finding J 15.)

: ; Plant personnel have already received more detailed training in radia-
tion protection. All Maintenance Department employees have received
approximately 40 hours of thorough training in radiation protection and

3
receive additional training at monthly safety meetings. (Finding J 16.)

,

1 Chemistry and Radiation Protection Technicians, who will provide radia.

{ tion protection and monitoring during the pool modification, receive ex.
'

>
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t

tensive training ia numerous radiation topics, including ALARA princi-
' pies, in a program consisting of a 12-week Basic Course and an Il-week

Advanced Course. Technicians also receive training under a " Practical'

. [
Factors" program which assures their practical ability to perform radia-

.

j- tion protecuon tasks. Those technicians involved with the pool modifica-
.

- tion will ht ye completed the practical factor sheets pertaining to radiation.g.

i ; ,,' . f _ f) protection work associated with the fuel pool modification. (Finding
.,

e 1,*'

,.<; J-17.)-
-* '

,

% ;, - ,
,

,

;. ~ . . . .
,

-(c) Supervision~''",
- . s. .,o

;; N . . eM/!: d Mr. Axtell detailed the procedures that will be followed during the
.

.Z .[ (~ /h$7 M pool modification. (Finding J-18.) These procedures are designed to
^ + '2. 2 6 N assure that work is carried out efficiently, thus minimizing personnel ra-

'y dianon exposure. Experienced personnel will supervise the activities car-'

( ,

ried out under those procedures. (Fmding J-18.) The procedures also
-

' , , " ' emphasize radiation protection practices such as the wearing of proper
'~. N

protective clothing. (Finding J-19.) Qualified Health Physics Technicians
,

.
- a

', d will supervise the radiological protection aspects of the pool modifica-*

tion. They will perform continuous radiological surveillance of the work
:1

area according to well-established and approved procedures. (Finding
,

7-

-' @]|
'

.

,

J-20.)1

In addition to the inquiry about the hiring, training and supervision of
.

#

, workers during the pool modification, we also asked what health physics
, ,

.3;,

safeguards would be used during the installation of the racks. We find'~" '''
this concern to be closely related to an overall concern regarding the ade-, '

'

n '

' f;' quacy of Licensee's ALARA program in view of the criticisms stated in
,

4J , ,-
"

. ;b y ' , _ the 1981 INPO report. Specifically, the 1981 INPO repo;t found that co*

,g . , 7_. , n . (Jyi #;. comprehensive ALARA program existed at the Big Rock Point Plant.
| Mr. Sinderman offered his views on Licensee's ALARA Program in

' 'h' j' response to our specific interest in his opinion as Licensee's Director of
*

.g" ;_ . - " :

. ,,
-

v. ' . . ic + y :1 Rad;ological Service (Memorandum and Order, dated February 19,
1982, LBP-82 8, supra 15 NRC at 321.) Mr. Sinderman explained that

. ?4 , .'i Licensee had 'come to a similar conclusion regarding the need for a.' . :n . . 1'

( _ 'h ' 1 - company wide comprehensive ALARA program. Consequently. Licensee

L ' S q,, 't g developed a Corporate Radiation Safety Plan which includes th:
. ,.

'

ALARA practice to be followed at Licensee's nuclear facilities. The posi-1 a .
tion of ALARA coordinator was created at each of Licensee's nucleary4 .p,.-J

, s; f' r: N . M g [i Mpre job planning, worker training, and post Job reviews of all high-
' power plants, including the Big Rock Point Plant. The program requires

p h. g%, Q C '> $ e)posure jobs. Licensee's Corporate Radiation Safety Plan also requires
~4,'

*3
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4

t

an in-depth surveillance of selected areas where it is believed that im-,

provement can be made. (Finding J 22.). .

' '- .~
'

,
*

. The expansion of the spent fuel pool capacity will be conducted under
, , 4 ~ *1 Licensee's Comprehensive ALARA program. Moreover, with respect to, ,.

'C7 the pool modification itself, Mr. Sinderman has reviewed the steps being
-[. N.h ;,' ^ , ].^

will be ALARA. (Finding J-23.)

-
.

'

taken to reduce exposure and he concludes that the resulting exposure

?. . ~t-
.c . . .

.- . : . ,

-? .'. '

.

# _? ; } 3 ', 5 . -4 '/ . q Having now evaluated Licensee's plan for hiring, training and super-!

vising workers, including any temporary workers, who may assist in the7

~
i '' * i pool modification, and having been assured that Licensee has developed'01 ~ ^' ,

'

. { 4 good ALARA program and that it is otherwise responding to criticisms'

''

j made by INPO regarding health physics practices, we believe that Licen-r .-
'

4' see has taken adequate measures to successfully meet its ALARA goalsa' ,
' ~ . ' . " , - ! in the spent fuel pool modification.

;.* :
-' ,j

. - 3. Redweste Demineralizer
,

:-, . Our eighth genuine issue of fact asked:
, . y,

, . d (8) To what extent will the radwasic demineralizer be employed on a continuing
' '

,' basis to attc9uate radianon from the spent fuel pool?
,

, , ,

4 7 5 . ,' ' In his affidavit filed in support of Licensee's motion for summary,
'

' disposition, Mr. Axtell stated that the radwaste demineralizer would be'e'
" used to recycle fuel pool water prior to the modification but the the rad-, fr

'
,

waste demineralizer would not be used to recycle pool water on a con-- e,

', ,,

-

1. # ,' ,3 - -
tinual basis. Consequently we questioned whether Licensee's use of the"

4 -

radwaste demineralizer is in keeping with the ALARA standard with re-
6.1M' - spect to minimizing radiation levels over the spent fuel pool surface.:

WM[,' 4
S[ f LBP 82 8, supra,15 NRC at 321.~'i'

The radwaste demineralizer is used to recycle the spent fuel pool for7.
''

.
' O. ;

A several weeks prior to a shutdown and before personnel spend any sig-Me
'

nificant amount of time near the spent fuel pool surface. (Finoing J 25.)
- ' Q,F The effect of this recycling is to reduce the r.idiation dose levels over

"

- ":2?
'

the pool from approximately 25-30 mrem /hr to 12 mrem /hr. (Finding*
.

'
.

J-26.) The water in the spent fuel pool is seldom recycled through the *

'A n ' .It radwaste demineralizer at other times because very few man hours are
"

s 3 ; n. , [. b[ spent in this work area during normal operation.

M ' :[A. @pS;y During normal plant operations, the radwaste demineralizer is used to
EgafW;- process other plant water streams. (Finding 1-25.) This activity,

< R$ ; :p',g.d W.bC however, does not monopolize the use of the demineralizer, and it
p "7

. :: C f] I
i -g - could be used more often to recycle water from the spent fuel pool. But

g_
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as Mr. Sinderman explained, the changeover from one use to the other
involves a manual valving operation in a relatively high radiation area.-.

.

Thus, any dose savings from recycling the spent fuel pool water wouldW
probably be more than offset by the occupational exposure incurred

'' ~.,' during the valving operation. (Finding J-27.)- a
-E Based on the foregoing, we believe that Licensee's proposed use of'

}Q '

' '

3 .
,

..,,] the radwaste demineralizer is in keeping with the ALARA principle.

, ? c:v: ,
. .;

,. . 1 D. Conclusion
- -

Based on the uncontroverted evidence, we conclude that Licensee is..
*

.
. . .

.y '|~"' :j taking adequate and reasonable steps to assure that the spent fuel pool
'

modification will be performed in keeping with the ALARA standard.
'h 1 j Accordingly, Christa Maria Contention 2 and O'Neill Contention II.A

, . w ,. , , , ,
.

,

~' j are dismissed, with the single exception that Licensee shallimplement a
procedure to monitor radiation in the pool sock tank area and take ap.' '

propriate action whenever the radiation level in that area equals or ex-'

^ ceeds 50 mrem /hr.
,

VII. CHRISTA. MARIA SUBCONTENTION 9(1) - SIZE OF'

~ THE EPZm
.

~

A. Background
&

Christa Maria subcontention 9(1), states:

The increased inventory of the fuel pool requires that the emergency phn be
based on an inhalation pathway of 10 miles rather than 5 miles and on a 50* mile

, ,

-
*

'

rathen than a M-mile ingestion pathway.
4 * y,

'

:[ *: ( y,% The Beard admitted this contention based on its Onding that Interve.
nors had made plausible arguments cor.cerning both the presence of an' '

'_ increased inventory of radioactive products and the mechanisms for
,

/L | dispersal. LBP 82 32,15 NRC 874,881 (1982). In addition, the Board
N I es pressed concern that it was unable to determine whether a speci0c

,

ar ily:,is of the appropriate size of the emergency planning zones
,

" '
. g

' |, (* dPZ") for Big Rock Point had been performed by the NRC Staff. The'

.

Board found such a analysis particularly necessary because of the use of,

;y .f
'

i
., ,

reduced planning zones. Id. at 881.
3.fi[ dTf. 0% . Ay.

Ap4 To address this contention, Licensee submitted the testimony of
"y;; Fg.M;s j,Nff Roger W. Sinderman, who is employed by Consumers Power Company

.: ' i ,' ? . ' as director of radiological services. (Finding 0 2.) The NRC Staff pre.
* - . sented the testimony of Monte Phillips, an emergency preparedness ana-,O'

' - :1
,,'

. , . ~ * .)..
**

,

673'. ',. . s,!,

+ *
' ' ~ , ~

' J
,. - .{

;:- ,- . '<; .,, -
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,
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t ,e a y f

,
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'
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>
,

lyst and section chief. (Finding G-3.) Inte venors presented no testimo-
ny on this contention, relying instead on cross-examination of Licensee- >

''

.
- 1 and Staff witnesses.

. - .;.
-

,- a w
( '.' - B. Appliemble Law

*

..,,A- ..

.v. ~ p , g;i.', . 'j Sect'on 50.47(c)(2) of 10 C.F.R. provides that, senerally, the plume
'g|. g r.' > ''+;.?. 6 i exposure pathway EPZ for nuclear power plants shall be about 10 miles

' '~,. ',', ' [ y(! in radius and the ingestion pathway EPZ about 50 miles in radius. Essen.
'*i"'

|@i F
~

. tially, the outar radius of the 10 mile zone is based upon the substantial.; .

" J ''' . .J |I reJuction in early severe health effects (iriuries or deaths) from whole-..
, '.5 4,i'. ~. "I,i ; 'j bcdy doses at distances greater than 10 miles from the worst postulated
t

;
-' .j',. ! ( ', a .f ,;I- accidents at larse reactors. The outer radius of the 50 mile zone is based

'L ~. ' + < - on the minimal potential for signif cant contamination of food supplies.

L ''
'

,j from similar accidents. (NUREG 03% (EPA 521/178 016), " Planning
*

-

; - N cl Basis for the Development of State and Local Goverrment Radiological-

d Emergency Response Plans in Support of Light Water Nuclear Power
'~' '

- --

/'j Plants," December 1978, at 1517, Appendix I; NUREG 0654, at 12
,i.,|ku, ,

ip. 3 13; see Phillips, IT. Tr. 2859, at 3 4.) Section 50.47(c)(2) provides that7

the size of the EPZs may be determined on a case by case basis for reac-e #. ., y

f. , . ; j tors with an authorized power level of less than 250 mess,vait thermal

,Jtf.'y* (MWT).m .

'' p4.f'~*g NUREG 0654 provides at pese 11 that small water cooled reactors
,O

. ' ',: ' * d of about 5 miles in radius and a reduced ingestion pathway EPZ of about
(less than 250 MWT) may use a reduced plume exposure pathway EPZ. a

- , ..

? ? 30 miles in radius. This conclusion is based on the lower potential- . ..
'

.A hazard from these facilitws, because they have a lower radionuclide in.
' . .

, . ,

'D !, * j ventory and require longer periods of time to release sismficant''

.. i amounts of radiation in many accident scenarios.y '-"

L,= , , ''

NUREG 0654, at pages 6 7, further indicates that no single accident,

6. or set of accidents serves as a design basis for emergency planning.-
,,,''

Thus, we must determine the appropriate size of the EPZ by considering' .-
.

'I the possibility that the entire saseous, halosen and other semi volatilei " '.
'

I:e ",- JI radionuclide inventory of the reactor might be releassd.
,

[ Q-
.WL* , s,',

' ;,

C. Discuseles *
. -

,m , . , ,
<

,

@j, - 41, -
i, The particular issue raised here by Intervenors is whether the amend-

' '.-
y ;p ?|, y , ! , e ! ment beins sought, which would increase the radioactive inventory of

?c $.: '
? . i .. A the spent fuel pool, necessitates an increase in the size of the it!;; Rock

7W ? Point EPZs, which are now 5 and 30 mi'es. As a baseline consideration,
#4 " -

'

,' V 7. ' < F).
however, we must first determine whether 5 and 30 mile EPZs are sur-s

''
ficient for Big Rock Point in the atmence of an expanded pool. If such is-

,>*
-
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I

-

[
!
;
-

.

I
'

the case, we can then determine whether the proposed expansion re- i'

~

; quires that the size of the EPZs be increased. !,-
On April 24, 1980, Licensee submitted an evaluation to the NRC :..n-.- ,

. , , . Staff justifying a 5 mile plume exposure pathway EPZ for Big Rock ;
i. .3'

f ,c ;. A; A'-! Point. (Finding G 7.) The results of this evaluation show that the whole-
'

'j body dose at the 5 mile EPZ boundary would be 34 rem to a person at' 97 '7 ;j: '. ,,

/AR,1 ;J .g 1 that location for the duration of the radiological release. This dose is
. '

n J/6 T. N L d well below the health threatening dose of 100 rem used for emersency
;r: ;' planning purposes. (Finding G 8.) Moreover, the projected dose rate at

y $') y J' - [% y? , y; ithe 5 mile boundsry during average meteorological conditions would be
< Q.@; 5 &c,;. 7 *
I. , 4

approximately 100 times less. (Finding G 9.)

%%4J. S cr l' NRC personnel from Region 111 reviewed Licensee's evaluation and

h$ fiWf determined that the methodology used was appropriately conservative. i

Wy Q -Q f ,.S Accordingly, on June 13,1980, the Staliinformed Licensee that 5 and .

; 4.v . 30 mile EPZs are appropriate for the Big Rock Pomt Plant. (Finding" .

!.

CO '
,

G 10.) We find this evaluation to be acceptable.'' :, s '
# -

,

intervenors attempted to establish through cross examination thct the+

.,

| '' ' fission product inventory used by Licensee in its evaluation was inade-
quate because plutonium was not included. (Tr. 2759 62, 2783 90,I &.W :_

' *

J,. . '. o ' 2814.) However, Licenaea need not consider the plutonium because it is"
-

. ,

an oxidized and nonvolatile component of the pool that would not be re.. ; , O ' ''~ 7
;T ' d yi ' '

<;y
leased during an accident. (Finding G 11; Phillips, ff. Tr. 2859, at 6 7.)

We now consider whether the proposed increase in the pool inventory ;.

{ : esp " | 1 .-

u, .o y
'

at Big Rock Point warrants any increase in the size of the EPZs. First,-

,

""* M L , g.
we note that Licensee's evidence shows that only about 7% of the total j'

.

fission product inventory at Big Rock Point is provided by the stored ;
d Td ,

i
,,

spent fuel, and less than one fifth of this 7% is attributable to Licensee'si C $ .R .
.

*4 i 9 ^ gf proposal to expand the capacity of the spent fuel pool. (Finding G 12.) ;'

'

'y$.Y.%,", Second, using the meteorological dispersion data provided in Resulatory
:

Guide 1.3, and taking into aceount the much smaller source term at Big i

,.W R ;.$(a '
has determined, without contradiction, that the dose rates received at }

'i V. , , ~f t ; Rock Point as compared to a typicallarge reactor (3800 MWT), Licensee i

'k''"
;W 9., (; 1.4. and 7 miles from Big Rock Point would be no more than the dose7

,.

rates that would be received at 10 and 50 miles from a large reactor*
'

' : ; '; * .#
'

.,

M J-S ,,6
' under identical accident and meteorological conditions. This determina-

tion by Licensee takes into account the proposed expanded inventory of !*

Jf 4, EP,Q the spent fuel pool. (Finding G 13.) Assuming that EPZs of 10 and 50
,

Iy./.$ E m . , miles are sufficient for a larse reactor, as 10 C.F.R. | 50.47(c)(2) ex.
,

pressly provides, it necessarily follows that the 5. and 30 mile EPZs are i17 . *

yd jg I% ,h.Ay<
highly conservative for Big Rock Point even considering an expanded |'

; '.,C f Pool inventory.
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.

.

.

, During the hearing both Intervenors and the Board asked whether a
J criticality accident in the spent fuel pool might increase the fission prod-,

*
,

uct inventory enough to affect the size of the 5 mile EPZ. In response,. ,
, , .

, s, Licenses presented supplemental testimony by Roger Sinderman and* '

,' - V, / Frank Turski. (ff. Tr. 4346.) Their testimony postulated criticality occur-,

,

JP i
' '

ring in the spent fuel pool at the maximum power and resultant tempera-'
4

_

j,( - 4 ture levels that can occur. They assumed that this condition, which*

/j would automatically stop when the pool boiled dry, would neverthelessTS #. "

' f,1 . ' 41 ' j continue for 3 years. At that time an equilibrium concent;ation of
19 J' radionuclides similar to that of the reactor core would be achieved in the

*

,.p~b t spent fuel pool. (Finding 014.)- -

( ; Mr. Sinderman and Mr. Turski calculated that the total fission product77 -' * '
.

a ft; . 1 1 inventory available for release from the plant even after the pool inven-,

' ' #.'y f,j tory achieved an equilibrium concentration of radionuclides would in-
,

7' ' crease by only 1.6%; therefore the calculated plume exposure EPZ
'

: radius would be increased by only 64 meters, from 1.4 miles to 1.44..

.; miles. (Finding G 14.) This testimony confirms Mr. Phillips' carlier, .

- Judgment that a criticality accident would not significantly add to the fis-
'r ; sion product inventory in the spent fuel pool. (Phillips, Tr. 2981.) For

'

, . ,

these reasons, both Licensee and the Staff have concluded that, even,
, ,

'L l assuming the occurrence of the incredible criticality scenario postulated...
# C.' Ji for purposes of analysis, the 5- and 30 mile EPZs remain more than ade-.

.9 .' '1 quate for Big Rock Point. (Finding G 14.) We agree.r.

', 1 Finally, the Board expressed concern over the possibility that certainJ ^/ ' ,
'

-
,

'

j rain or snow conditions could cause a substantial fraction of the radioac-
N _ '. tive material leaving the reactor to be deposited in localized areas near
h J the plant. (Tr. 2824-25.) Such localized concentrations are known as'< '

i. - . J' " hot spots." (Finding G 15.) The Board asked how far from the plant
,,

.m
:. >,n''

^] site weather conditions could possibly produce a hot spot that would
*

,''

cause one or more fatalities. (Tr. 2826.)
-

. , .

:'; ; p 'i : t,M Mr. Sinderman testified that many variables would contribute to such
**

' ;., ' q a situation, including the rate of snowfall or rainfall, wind speed, and>
. ,

. , i other meteorological conditions. (Tr. 3201.) Mr. Sinderman therefore'
.

) postulated an extreme scenario in which all of the semi volatile particu.
~

''3 *

p. ,

lates and halogens from the reactor core are smeared over a 22.5' sector*c+ ,

, .,

./. originating at the site and extending out 3 miles Under such conditions,
'. ;;. 1, , yo a person standing in the middle of the sector would receive a dose rate

.1 f r J, f,,7 oj of only 5.5 rem per hour. (Finding G 16.)

J,Fg '(,f.rj ,{,W'f;. '
.gg. 4 .g Mr. Phillips testified that the likelihood of rain or snow conditions

g o /. W that might cause hot spots occurring concurrently with core melt and
~;'. ; ff3 (,q containment failure is extremely low. (Finding G 17.) He also stated

|- 4% ' ( that hot spots are disregarded when determining the size of the EPZs,4

. . n. ./ .
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.

.

but they are relevant to protective action and can be taken into account
during an emergency on an ad hoc basis. (Finding G-18.)i

For these reasons, the Board finds that hot spots need not be consid-'

,..

cred in determining the sizes of the EPZs at Big Rock Point.*-
. ,,

:, ;.
_,

.. ..: '.? i..

. D. Conclusion
. ' ,, . ef)

t, ', -. ,.

.

' " . . ., ' , , . Q. , , We conclude that the 5 and 30-mile EPZs for Big Rock Point meet
'j the requirements of the Commission's emergency planning regulationst S ,' e .

. ,f -

,

and guidance. Furthermore, the Board concludes that the additional fis-
.'f. {'

'

;,

'. in . i '|' sion product inventory resulting from the proposed expansion of the,' '

' (.y capacity of the Big Rock spent fuel pool does not warrant any increase in
, ,' '

2 #21 1 the siz,: of the EPZs.. ,

: ' <3.

:s.

~

'.i VIII. CHRISTA-MARIA SUBCONTENTION 9(6) -.

- ') RADIATION MONITORING

"

y', A. Background

* -
- Christa-Maria Contention 9, subpart (6) states:'

,

-

Applicant should comply with regulations requiring adequate radiation
. '

j . '' monitoring.

?'
1

' - This subcontention was admitted by the Licensing Board in its "Mem-
orandum and Order (Motion to Strike Emergency Planning Conten-

, ,
tion)," LBP-82-32, supra. The Board admitted the issue on the basis of'

, 4 . ,

an allegation by Intervenors that Licensee was not complying with cer-' - '
o

tain emergency planning requirements promulgated in response to the-
.

,t : ,

TMI 2 accident. In particular, the Intervenors alleged that installation of
monitoring equipment had been continually deferred by the Licensee or,1 L 4-

. ,

was being reduced.

~
''

' e -

Licensee filed the testimony of three witnesses on this subcontention.,

-n,. , .
-' ' ' . - Charles E. Axtell, the Plant Health Physicist at Big Rock Point for 14'| :"
- f .' years, described three types of radiation monitoring in use at Big Rock"

.

Point: efTluent monitoring, in plant iodine monitoring, and contain-3
r .

'

ment radiation monitoring. (Finding H 2.) Robert M. Marusich, a staff' ' '
'

' . _ -
'' ' -

.
_

engineer in Licensee's Radiological Services Department, described
,

Licensee's ability to promptly assess the degree of core damage following
f.yd . < . ' } '[g .

an accident. (Finding H-3.) Donald L. Swcm, a general ensi eer at BigSJ :. ' ' . I! .''

.

. | ' ,- '- .y;-r''; Rock Point, addressed the power sources and the calibration of the high-
4.jg% '.

range containment radiation monitors in use at Big Rock Point. (Finding')R 'r ,

a ~ . . ' . ', H 4.)''

+,.
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,

a-'

'

The Staff submitted the testimony of Monte Phillips, an NRC Region
'

III emergency preparedness analyst, who evaluated Licensee's radiation '

. monitoring systems in the context of emergency planning. (Finding
' -

H-5.) Licensee filed a motion to strike parts of Mr. Phillips' testimony
''

on the ground that it addressed aspects of radiation monitoring and- , 1

' *-:$ '' J emergency planning outside the scope of the subcontention. On the.

j. / i ' ' ' .! basis of this motion, the Staff withdrew its tender of those portions of<

o

ry 3..p . '4 Mr. Phillips' testimony and the attached Safety Evaluation Report deal..

(:9 i 'd ing with emergency planning generally. (Tr. 2846.) The Board, how-,-

3 ;'
, f q ever, ruled that all radiation monitoring devices discussed in the Staffs: , _ ,
. g testimony were relevant to the subcontention. (Tr. 2851,2853.)

,'c.,.
'

.,p Intervenors presented no testimony on this subcontention, relying in-, ..
;

h,7. , ^ MA stead on cross-examination of Licensee and Staff witnesses.
i"; .~ . ; p,.'

.5 >>
..

B. Applicable Law.
w --

-

. ,

p.
_'

Section 50.47(b)(9) of 10 C.F.R. states that emergency plans must,
'

.

Q: ,' . '
among other things, provide adequate methods, systems and equipment
for assessing and monitoring actual or potential offsite consequences of

pt, a radiological emergency condition. Guidance as to the meaning of this
..K . regulation is provided in NUREG-0654, Item II.I.2, which states:s

%3 1

' * [' _
* '

Onsite capability and resources to provide initial values and continuing assessment
throughout the course of an accident shallinclude post-accident samphng capability,.

';;" radiation and efnuent monitors. in-plant iodine instrumentation, and containment
g

,

radiation monitoring in accordance with NUREG.0578. as elaborated in the NRC -

.'=.'-4 .' .( letter to all power reactor licensees dated October 30.1979.
'

4 , 1
.

:v ,
.,

,

W6 The performance details of the monitoring systems recommended in

GRi' W 'f 7 NUREG 0654 were contained in NUREG-0578. These details were car-
J,$. + Jh , d ried forward to NUREG-0737 at the time it superseded NUREG-0578.
'W' 1*1 Guidance concerning post-cccident sampling capability is contained in<

7; Js >f Item 'll.B.3 of NUREG-0737. Recommendations concerning effluent'-

'.C. f,> .i monitoring, in plant iodine monitoring and containment radiation
,

1 .. monitoring are contained in item II.F.1 of NUREG-0737.- '

,

* , - ' .; . '' d Item ILF.1, Attachment 1, of NUREG 0737 recommends installation. , .,
# ~ j

JQ, . L ^ (/EQ:
of wide-range noble gas effluent monitors designed to function during -

.

- accident conditions as well as normal operating conditions. Attachment
.32. ;L f( t 2 of item II.F.1 recommends-continuous sampling of plant atmosphere

dhT1 for releases of radioactive iodines and particulates, designed to minimize
M,gh (/g @@jF.K noble gas interference. Attachment 3 ofitem II.F.1 recommends instal.

%MY.h' J.; , / h,;%m lation of at least two high range containment radiation monitors built to
M : 9 . ' .. function in an accident environment.
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,

With respect to post accident sampling, NUREG-0737, item II.B.3,
. .

recommends that th: licensee determine whether it is possible to sample
' the reactor coolant and containment atmosphere promptly and to per-,' - ' ;

N,3 form a radiological spectrum analysis promptly to quantify certain#

v .- % c'b - radionuclides indicating the degree of core damage. If such analyses are

^?./.''! M not possible with existing equipment, NUREG-0737 recommends
'a[1,',,j:' design modifications or additional equipment procurement.-

. y- WX4 Guidance with respect to other radiation monitoring equipment at Big
,

' ' .9" ' M: Rock Point, which the Board held was relevant to the monitoring
'' A D I'Q'i contentica, is found in NUREG-0654, subpart b of Criterion II.H.S.
-- - - " '+ This Criterion states:'

q, ,. i f
-

5. Each licensee shallidently and establish onsite monitoring systems that are to
. ,~ M] -t 1 ~~ .

'

>

be used to initiate emergency measures in accordance with Appendix 1. as well as'n* *

' * 4* those to be used for conducting assessment.

The equipment shallinclude:

b. radiological monitors. (e.g., process, area, emergency, effluent, wound ar.J
-i

.{ portable monitors and sampling equipment); . . .

A;
' It is against the above Commission regulation and Staff guidelines

M ~ ,' ' that the Licensee's evidence on the monitoring issues should be'

y ' weighed.

.} C. Discussies

Licensee's prepared testimony focused on the kinds of monitoring
% recommended in NUREG-0737: (1) noble gas emuent monitoring,

'. V (2) in-plant iodine monitoring, (3) containment radiation monitoring,

.1 and (4) Licensee's ability to assess the degree of core damage, if any,
.' throughout the course of an accident. The StalTs presentation discussed^

these types of monitoring as well as other radiation monitors in use at7, ,

L'd the Big Rock Point Plant. Following the Board's ruling that all radiation
monitors at Big Rock Point were relevant to the contention, Licensee

-- d' presented additional testimony by Mr. Axtell regarding these other mon-
! itors.<

| Mr. Phillips. testified that radiological monitors ate placed throughoutI '?
the plant to provide both local and control room annunciation and read-M.y' outs. He explained that the emuent process monitoring system measures

..
'

_ - QM gross radioactivity levels of all airborne and liquid emuents released

' o . ', Q,Q4i from the plant via the liquid and gaseous radwaste systems and the plant;

4 ventilation systems. (Finding H-6.) Mr. Axtell describG . aide range of
~ l '.@9N. radiation monitors in use at Big Rock Point, including process monitors,

'1 f'u
$

area monitors, emergency emuent monitors, wound monitors, portable
. f:., g |.,
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.

monitors and sampling equipment. Mr. Axtell stated that these monitor-
ing systems comply with the recommendations contained in subpart b of
Criterion II.H.S of NUREG-0654. (Finding H-7.) Mr. Phillips agreed,.

and concluded that the Licensee has the methods, equipment and exper-
| tise to rapidly assess the actual or pcdential magnitudes and locations of

~' :y radiological hazards through liquid cr gaseous release pathways.
; ., ,

(Phillips, ff. Tr. 2859, at 10.)
' ;

.:.. : ci The specific types of monitoring listed in item 11.1.2 of NUREG-0654
* '~

;g - ,f! will now be separately examined.-

.,,

n. , ,n ;}

., u - | k,
' ~. '

1. Noble Gas EffluentMonitors
:

.' n; y, " The noble gas effluent monitors at Big Rock Point measure all radioac.-

,

VJ ' m * * tivity released from the plant's gas stack during operation or shutdown,
'

' ' '

f ; . ..
~

either in the form of noble gases, iodines or particulates. (Finding H-8.)
Under accident conditions, effluent monitors would enable Licensee to

;' '

1| measure the radiation dose to the public at the site boundary. (Findingc.
, - H-9.) When NUREG-0578 was issued, recommending installation at all

- ' ;|:- plants of efiluent monitors of greater range and reliability than those in,
, '

use, monitors having all the recommended features were not yet com-
g - mercially available. The Commission therefore required installation of

S interim high range effluent monitors. In January 1980, such an interim<

?, monitor was installed at Big Rock Point and was approved by the NRC
;j StafT. (Findings H 12, H 13 H-14.)

.
. ! NUREG-0737, published in November 1980, recommended that

' X' j permanent wide range monitors be installed by January 1,1982. Because,

" 'a r ., .
. certain equipment was unavailable, however, the installation date at Big

*

Rock Point had to be deferred several times. (Finding H-15.) Thexe .

'

permanent system was finally delivered in the Fall of 1982. Even then'

, ,~_

h' spare parts were not yet available, so that the system could not be quick-'-' . .,

% ', y ly restored to operation ifit broke down and required repair. This caused
'

,

s 4;' :, a further postponement of the in-service date. (Finding H-16.) The Stati.
~

'. approved this further postponement on condition that the interim high-. . , . .

# ' '" '
| range effluent monitor remain in operation until the permanent wide-

n 1 J range monitoring system is placed in service. (Finding H-17.) On Febru-
1; ; ary 16,1983, Licensee committed to placing the permanent efiluent

j 6 Y ,' '
s.e . , . . ,.

~1 monitoring system in service by December 31,1983. This commitment;
,

y;. - _ .( 1 was confirmed by Commission Order, dated March 14, 1983 funpub.,

Ef 4{.? '1
lished). (Finding H 18.) Mr. Axtell testified that he expected spare parts,

C,-g . . ,. N , to become available for the new monitoring system beginning in late

@p;.Q.*' w% .: i. ., &.d. , r;+ b , ?.
November or early December of 1983. (Finding H 19.)
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The permanent wide range emuent monitoring system consists of two

individual monitors: a low range monitor to replace the effluent moni-
tor in use since 1962, and a high range monitor to replace the interim

..

high range monitor. (Finding H-20.) Mr. Phillips testified that the Staff
would inspect the monitoring equipment to determine that it has been'

;i installed and calibrated correctly. (Finding H 21.).
Subsequent to the closing of the record in this proceeding, the Board.

. .

,

received a letter from Joseph Gallo, counsel for Licensee, dated Febru-- .

ary 27,1984, advising that the permanent emuent monitoring system
.

had been installed and made operational on December 23,1984. The
;

letter also disclosed that the new stack gas monitoring system fails to-
'

.
'

comply with the guidance provided by NUREG-0737, Table II.F.1 1, as
. ,

l regards to display criteria because it does not automatically provide'

~ n

n direct radiation measurements. Licensee indicated that it had requested'

1 the NRC Staff to approve an alternate approach to satisfy the criteria.
in a memorandum to this Licensing Board and to the Appeal Board,*

,

dated March 14, 1984, the NRC Staff reported that it had reviewed the-

Licensee's request for a variance and had concluded the proposed vari-
ance was unacceptable. Specifically, the permanent emuent monitor dis-

4

plays in units of counts per minute from the beta scintillation detector
) and mR/hr from the ionization chamber. Item II.F.11 stipulates that

i- the monitor's display should be in units of equivalent Xe 133 concentra-
tions or microcuries per cubic centimeter (pCi/cc) of actual noble gases.
Staff believes that having to convert to the appropriate units by reading

j from smphs, as Licensee proposes to do, could result in errors - espe-
'

cially under the pressure of accident conditions - and would require
,

,
,

operators to divert their attention from controlling the plant during an
I accident. Moreover, microprocessors that will give a direct readout from

,

the stack monitors in pCi/cc are available and are being used by otheri*
|

i licensees. Therefore, Staff requested Consumer's Power Company to

h modify the Big Rock Point Plant's stack gas monitoring system to bring"
!- .,

it into compliance with Item II.F.1 1. Finally, the StalTs March 7,1984,- -

; letter concluded by advising Licensee it could direct comments on
burden and duplication to the Omce of Management and Budget. See'

i

letter, dated March 7,1984, from Dennis M. Crutchfield, Chief of
'

( NRC's Operating Reactors Branch #5| to David J. VandeWalle of
,

.
'

Consumers Power Company.;.
't On April 3,1984, Intervenors filed a motion to reopen the hearing

,

t

.i record with respect to this contention, because of the foregoing facts.
Pursuant to stipulation among all parties, the record was reopened to

,

j
1 admit further evidence relating to the emuent monitors.*-

;. ,
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Licensee committed to modify the wide-range emuent monitors at Big--

Rock Point by May 31,1984, to provide readout capability in curies per
'*

second (Ci/sec) of actual noble gases released. (Letter of R.M. Krich to
Dennis M. Crutchfield, dated April 6,1984.) The modification would be'

!;i - .'
,

,

,..- achieved by the addition of scales to the meter faces; the new scales
1,f. # 'A would have units of Ci/sec. (/d.) The NRC Staff concluded that with

'

' f.o - f;' *'j this modification the Big Rock Point wide range emuent monitors
' y J 34 , - M would satisfy the guidance of NUREG 0737. '(Letter of Dennis M.

.

. . . . . ~ ,.' ' ' .
.gi Crutchfield to David J. VandeWalle, dated April 20,1984.)y

. , .l The Intervenors raised four principal points in their proposed findings
5 .' ' ' ' .J on the modified stack gas monitors. First, they argue that the monitors'

?
"

:O
~

q are not in compliance with single mode failure requirements. To put the
.[ . ', ' .[. 9 importance of the noble gas stack monitor in proper perspective, one
''J' ';" j should realize that the monitor is part of the NRC's insistence on de ..

,

s'.', j fense in depth. The stack monitor is not relied upon to measure core
>

~ '."s! monitor is designed to assist plant management to make prompt, ap-
degradation. Other systems perform that function. Instead, the stack

''

|
.' ! propriate recommendations about emergency actions to protect the pub-

,' ] lic. Even if the monitor failed, however, releases could still be detected
..

'

by offsite monitoring with portable survey instruments. (Emch, Dep.
% cc. 9

2'- j'd Tr. 2122,' 42; Beer, Dep. Tr. 38.) Furthermore, the Licensee has com-
mitted to implement alternalise procedures of getting the reading

- '

f should the monitor become inoperable for some specified period ofj%'
.,

'|;: '- 1, 3 time. (Emch, Dep. Tr. 43.) Thus, there is no need for redundancy in
~~

the stack gas monitor; we shall therefore app!y the guidance set forth in
NUREG-0737, i II.F.1, making redundancy unnecessary.3 .' ,

.
. Second, Intervenors contend that the readings from the " paste on

*X
'D ,p j scales" on the monitor faces may yield inappropriate information. Stali

I ' , ' , c : ' ]1
maintair.s, however, that the add on scale, e.ad the operator effort neces-~s . , .

R^ ' sary to estimate offsite doses from the monitor readings, is equivalent to
'

h or better than the display scales called for in NUREG 0737. The add on
*A ''

28 scales will require the same kind of calculation that would be necessary
*

* using the NUREG-0737 recommended scales, and the assumptions re.:

quired to use the add on scale are the same kind of assumptions required,

if the display specified in NUREG 0737 is used. (Emch, Dep. Tr...,.

' '
67,068, 67,080.).

'

| Third, intervenors argue that CPC has not completed the human ensi-- -
,

< j neering requirements of NUREG 0737. Staff, in NRC Staff Response to+
.

'

; Revised Proposed Findings of Fact and Conclusions of Law Regarding-

.. . ..

'$ ' , ,. 4 j. the Monitoring Subcot.tention, dated July 5,1984, stated, "Li~nsee's.

f.- . witness Krich indicated that the human factors considerations stated in
$ . . . :sb . ' ' ]q NUREG 0737, i II.F.1, were included in the design and installation of, s.

* ' :, , ,
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I the high-range noble gas effluent monitor." (Krich, Dep. Tr. 135, 148.)
.

.

It is not clear from a reading of the entire transcript of the deposition,. J
.

+ - however, that the recommendations of NUREG 0737, j ll.F.1, were in'

?. fact followed when the displays of the monitors were installed.
.

, ].- When directly asked whether there was a human factors analysis per--
.

- formed before the monitors were installed, Mr. Krich responded, "I'm
.,

1 1. y, ,. , Q; M not aware of any. I cannot speak with certainty as to whether analysis
.g ,,, .

*
<*

. O q. , was performed or not." And Mr. Beer responded, "ltlo my knowledge, -
j . .

there was no human factors analysis." (Krich, Dep. Tr. 98 99; Beer,
,

'*
.

Dep. Tr. 99.) Further, witness Beer stated that the r.1onitor displays are; 4.1, '. .y( l.-
..e s. ,

,

QT''

^ .
,

located on the back panel in the control room, so that the operator has
, , - 1 N? , . g , ' ,d to walk around the front panel to get the readings on the back. (Dep. Tr.

.
,

{ ' *,qd4 . ,y 1', 7 pg. . 99.) When asked to interpret the statement in NUREG-0737, i ll.F.1,
..

.
.

,
,

; J,Cj M indicating that it was important that the installation of a noble gas ef-"

, , '
fluent monitor not increase the potential for operator error and that'

r..
' therefore a human factors analysis should be performed, witness Beer re-

i; sponded as follows:
- ]-*

' * .I The meters which dispiny the readins from the stack sas momtors + + + should con.
~ '

sider things hke ease of readabihty from the operator's standpoint; does he have to'

.,
look above or over or underneath to obtain the readings, or can he obtain them in-

'

.
,

,

' ' *
~~

* an expeditious and reasonably accurate fashion? Are the procedures which relate to- *
those meter readings easily obtained. easily referenced, and such that he doesn't' ' '

' have to hunt for half an hout to find what the reading means.
,

., , .

;1. . - ,, .

. 1 >

;3
.

". (Dep.Tr.133 34.)'

..- ,

Then when asked "whether or not these considerations were taken'' '. ;
.

q.

M ffN' into account in'the acquisition of the stack gas monitor for Big Rock;. :

'C',,f Point" (emphasis supplied), witness Beer replied, "I don't know wheth-''

er they were or not." Mr. Krich, in answer to the same question, said,'*
t, o- 4 p

'j, '0 "[tio the best of my knowledge, these criteria were included in the-

.is
Y > - S review of the system (bly the organizations responsible for the design' '

and procurement of the system." Those organizations, according to the'
- e ,

witness, were PM&MP and the radiological services department; he
; m$f.

. 'f .(. stated that he believed that these considerations were taken into account

'
-

-c .;; ,
'.o j, .yN'- by those two departments in the design and procurement of the system.

,

-

.f .*n63 (Krich, Dep. Tr. 135, 147 51.) The testimony indicates that human fac-
,

* ' ' % ", i. c .f tors were taken into consideration in the design and procurement of the

[U.17.T j f;$ noble gas stack monitors, but it fails to show that any consideration of~

c f% G;d)4].,M.-F.Q R . human factors was applied in determining where, in the control room,
<

- p the meters were to be installed.
47;g Cf7 Fourth and last, Intervenors argue that the record on the stack gas ef-

1. 7, p;14,f fluent monitors is contradictory, and that some of it indicates that the-

. . . . .. , -
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. add-on scales do not satisfy the regulations. The Etaff feels otherwise.
Staff points out that originally the Licensee did state that the monitor
could not be designed to correct for changes in radionuclide mix, espe-
cially the change in mix with time after shutdown. (Krich-Beer Emch

''

Dep., Exhibit 4; Krich, Dep. Tr. 73-74; Emch, Dep. Tr. 74 75.) After..- ~ ^

:

,

discussions with the NRC andiurther study of the problem, Licensee
,

, ,

.. ,. ; concluded that the 6 splay guidance of NUREG-0737, f II.F.! could be'
,,

< * T> A met by assuming a radionuclide. mix that would be accurate early in an
M,T { c{p; accident and that would remain conservative throughout the accident.
y m, ,e! t' Beer, Dep. Tr. 80; Krich, Dep. Tr. 73 74.) Later into an accident,
f7.. f 'C '. . ] health physics personnel would be available in the Tech Support Center
. Y, J .". - . t . : f. to take over the task of estimating dose, including making the appropri-

. G U*. 2 -' "E j ate a4ustments for variation in the radionuclide mix, thus relieving the$f.5, f 7 T,.'
.

1:[ operators of this responsibility. (Emch, Dep. Tr. 74 75.)4

c.f; ,*. j We conclude that the record shows that the noble gas stack monitors,

1 ' * * ,.i have been installed and are consistent with the intent of NRC rules and
Cf l guidelines, except for a failure by Licensee to comply fully with'

.

rjyO' p ! NUREG-0737, i II.F.11 in that a human factors analysis was not per-
.' F . formed before the monitor meters were installed in the control room.

'>

' ',#(' . . i Consequently, as a condition of this decision, we are directing that the>

'; ,

0A% , NRC Staff require Licensee to conduct such an analysis now, to deter.

; Q,'' 4
'

. -
'

mine whether the meters are satisfactorily situated or whether they
% yc r :( should be moved. Staff should subject the Licensee's analysis and con-

*

' j g .7,f ' f, Q); clusions to a critical review and impose any technical specifications that
n as y A,4 its review indicates are necessary.
;"fW N We urge both the Licensee and the Statt~ to consider locating the moni-gg

.

u. n . .M tor where the operator can see it without having to go behind the control
M. . f> Q ':E[d panel. An operator might, understandably, be reluctant to leave his post

' .3 i M j) P ' . , during an emergency in order to read the noble gas effluent display, or
,Y *' M might fail to detect a significant change in the readout because the, moni-7{ p .h.~ .,

.%.- tor is not available for continuous observation. Indeed, the apparent lack*

(A J y ;)W *j of concern about whether an operator, under the pressure of accidentY

"@E
; conditions, would or could take the time to walk behind the control'

^

/. f,* panel and read the display seems to us to be inconsistent with the ex-
qy j pressed concern about providing the operator with a direct readout, in.

y . f J,y ", d,. 4 order to avoid. errors that might result from an operator having to diverta;*;. . .
p.m > attention from centrolling the plant during an accident. We would

kd.]2f S. 'rt] - . decide this issue ourselves had we before us evidence on the full human
SgpQd;.7[,$ factors context in which the decision must be made. Absent that
'

f7,W , g .S l evidence, we trust that the Licensee and the Staff will, in the public,-

~t m n ..
, .i.d.fr2 */:@ .no.O. interest, deal with this issue promptly and reasonably.
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2- In-Plantlodine Monitors

In-plant iodine sampling methods have recently been improved as a
result of lessons learned from Three Mile Island. The filter medium,. . ,

" '

silver zeolite, provides accurate sampling with only negligible interfer-
c .; ence from noble gases, something not possible with previous methods.;

_ f < ~ 'O
(Finding H-22.) Permanent lodine monitoring equipment using silver" :";

t W, J c zeolite filters was installed at Big Rock Point in the Fall of 1982. The,

. ? Y ' ". 1 .1
d"-]a' ,

major components of this system are inspected at least weekly and recali-
brated as necessary, at least annually. (Finding H-23.) In-plant iodine is. . ....

T sampled by a high volume air sampler through which room air is drawn.'

,

,]','.+',f
:* Tt

,j The sampler contains both a particulate filter and a silver zeolite filter,* *

y
_' . c; which are regularly removed and analyzed. (Finding H-24.)'

9 [ The Board concludes that Licensee's in plant iodine monitoring
*

j system complies with the recommendations of NUREG-0737 and is ade-'. '

'

quate to provide a quantification ofin plant iodine.;

3. Containment Radiation Monitors.

The high-range containment radiation monitors at Big Rock Point
directly measure the radiation level inside containment. They will be.,
used to assess and follow the course of a core damage accident. (Finding'- '

"

H 25.) These monitors were installed in April 1982, and were approved
' E by the NRC Staff in a Safety Evaluation Report dated October 18, 1982.

M~ (Finding H 26.) They are located just outside containment, in the cable,. . ,

penetration room. This placement, which is feasible because the contain-'

', ment has no concrete shielding, is preferable to within containment
,

'
, ,.

' ." placement because it avoids subjecting the monitors to hostile environ-.

mental conditions (such as steam, high humidity, high temp :rature andA'
, ,

4 9 high pressure) during an accident. (Finding H 27.) The containment ra-
! diation monitors activate an alarm in the control room at a reading of ap-. .- C,c ,- .

proximately 12 rem per hour. (Finding H 28.) Plant operators have"

". been adequately trained to read the containment radiation monitors,
| ' " {I which is a straightforward task. (Finding H 29.)? ,-, _

'

s, The fact that Big Rock Point has two high range containment radiation'

u,
i (, - f,T monitors, as suggested by NUREG 0737, provides redundancy: if cne-

~'.' 1, ' fails the other will be sufficient to provide a readout. (Finding H 30.)
'

; Further reliability is provided by redundant power sources. The two con-,';' .a . ,.

- "i . tainment radiation monitors are connected by individual circuit breakers
. ,.x j ...N-| to the emergency AC power bus, which normally receives electricity
.y:. 4 ~';;f v.g, from off site. (Finding H-31.) If ofTsite power is lost, an emergency

diesel generator automatically powers the emergency bus and a second''
'

,
.
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;

j- - diesel generator provides additional backup. (Finding H-32.) The Licen-
see regularly tests both the emergency bus and the diesel generators.1 .

[ (Finding H-32.)
The containment radiation monitors were originally calibrated by the-

,

4 - ~ '

- a vendor over their entire range and are certified to remain in calibration.

' ~

,;i for 18 months. They are recalibrated every year during the rdaintenance
' S ,. 'g'

1 and refueling outage. In addition, an electronic calibration check is per-
. ,

y,i . ,-!j formed monthly. (Finding H-33.)
' '

; ,) J .;., y The calibration of all high range radiation detectors at Big Rock Point' "
,

C -y was discussed in the report, " Evaluation of Big Rock Point Nuclearu.

,;j Plant," by the Institute of Nuclear Power Operations (INPO Report), aN' *;- . ,

c1 copy of which was provided the Board and parties to this proceeding on: in . , j
*

, .

,; A J February 20,1984. (See letter to Board members from Mr. Gallo, with: , . .. .

.l the INPO Report, dated November 1983, and an affidavit of Joseph'I
~

"
,

< ; Leman Beer, Chemistry / Health Physics Supervisor at the Big Rock
Point Plant, attached.) We have reviewed the INPO Report and the af-?, c7'

'

fidavit to determine whether their contents warrant our reopening the
y

,b record. Only two sections appear to bear on this case, and we have deter-
J 'd mined that they do not warrant reopening the case, for reasons whichi y

. * i we shall now explain.8*
I. 'l _ .,

range of calibration of all high-range radiation detectors at Big Rock
Finding RP.6 2 at 17 of the INPO Report recommends extending the.

Q V.'" " "

*i1 [ Point to the region above 20 R/hr by acquiring a high level radioactive<

. . ,1 v. .j source. This finding by INPO may well affect the high range contain-^<

! ." . f 1, .. ' , ' , , '1 '| ' ment monitors; if so, we agree that extending their calibration range
w "i a N f t;i may be advisable. The Beer affidavit, however, attests that the high-'

i W@g)., y :.f' N &j
1a range accuracy of the monitors will be verified annually.

'?;| Finding RP.6-1 at 16 recommends that certain portable radiation.

- p .ik/;".'Mk detectors should be periodically checked. According to the affidavit of
; U( p: 's :N. # Mr. Beer the portable detectors used during the installation of new racks'

v .;;D4| M f.0 / in the spent fuel pool will be calibrated on the high range scale before
.,7 use. Moreover, portable detectors in general will be checked prior to^ '-

.-

/'h[/ y ..y. ;.
each use or daily, whichever is less frequent, on the scale normally

#a,f'
.

fMj used, and they will be verified on the high scales annually. It appears"

L,3. ; I - i~ that the Licensee is making a good-faith effort to comply with the recom-
, @'M f, y./. J(;3?. mendations of the INPO Report; therefore we have determined that it

1,< Q. r .t would not be justified for us to reopen the record.
U ;;%&p;0RO.

,

n- g ,(j e.Tg W'~*
f '. Y- *

14 The INPo Report was ested in intervenor o'Neilrs Gling of Findings of Fact and conclusions or Law

,N ; o['* *.A :i
:)

'
dated February 9.19s4. He urged us to either require that the report be introduced into e,idence or' <* *

,t [ take judicial nonce of it. Tresung this request as if it were a monon. we are denying it for reasons that

; .
! ' }' 2

-

,

4' become apparent in our discussion of the report.''
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The containment radiation monitors at Big Rock Point have error
'

. .

bands similar to those on other such monitors in use in the nuclear
. ,,

industry. (Finding H-34.) While the manufacturer specifies an error
*

~ '

band of plus or minus 36%, Licensee's own calibration procedures speci-
,

., , ,

,"',n fy an accuracy of plus or minus 45%. During calibration at the time of''

,

[ *c , . ,m ;; the last refueling outage, the accuracy of the monitors was determined
. ;f . '.:Cp: I% , j to be within 20%. Mr. Phillips testified that the Staff considers a margin'

: ,, . ,V .; f-. of error within an order of magnitude to be acceptable. (Finding H 35.)S

$[:{s , 'c.{f:M,. ;;;; f,( j
This Board considers an error of plus or minus 20% to be quite rea-^

-

sonable and therefore acceptable. We do not, however, agree with the
. j ~f' ; Staff that accuracy within an order of magnitude would be either rea.

.

.3 ~ .' - 9 . i " .

'.W . d, ! ' 'q : '. sonable or acceptable. Such a large margin of error could, we think, lead

@ pp$* : ';pf "M
to an erroneous conclusion with regard to the condition of the core

9R L] during an accident. Apparently this monitoring equipment can be manu-

|
factured and calibrated to produce error margins between 25 and 30%.,g e ' "

,
j (Phillips, Tr. 3071.) Therefore, we think Staff should use a more rigor-

.

!, j ous standard. Further, we see no reason why the Licensee's calibration

.
procedures should not specify the error band specified by the manu-
facturer of the equipment, i.e.,36%. Accordingly, we shall so require.- ', -

,

The Board concludes that Licensee's containment radiation monitor-^ .
'

*

'[. ' y' ing system has the capability to detect and measure, within an allowable
margin of error, the radiation within the r,eactor containment during and

, 7c q^ .- g: ,ef..

~
w.. .

following an accident, as recommended in NUREG-0737, Item II.F.1,

5 .gp, ', ,

Attachment 3. To provide assurance that this capability will be main-

'q j;;j fp . tained in the future, we require as a condition to this license amendment
that Licensee adopt an error band at least as narrow as that specified byA, . - . -,,

P. the manufacturer for the monitoring equipment.' '
,

y. }
* ;,'.

JWQ jf] ',i D. Licensee's Ability to Assess the Degree of Core Damage

"f:yj a 1.,t ' - Durlag the Course of an Acendent
.: n.c a -

NUREG-0737, item II.B.3, recommends post accident sampling and2/ Q:,f 3:. ,
analysis of reactor coolant and containment atmosphere as a means for

; if% "p% , . '. b: ..

determining, on a continuing basis, the degree of core damage following
.

an accident. (Finding H 36.) Mr. Marusich testified that the Licensee
, ;', g.? '.gc. has developed a calculational procedure, based on data from the contain-

.

; . .- J ." i *
,.

( pj- TV % . ment radiation monitors, as an alternative method of assessing core
damage during an accident.H (Finding H 37.) The Staff has approvedd.(~ I ': R,. . ;

[ '' < ' d M,b :.-|,'; - .>.

' " . <.;..% L:a .
f.1* N'6,7 / ,, 15 fdsho Nanonal Enseneenns Laboratory UNEL) has concluded that the Beg acck Point containment

i j'9f[O*;,.'F d.* high-range redestion monitors provide an adequese method or determining the essent or core damage

g/- - during en accident. in spete or theit vulnerability to fire occurring in the outside cable separation room.-
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,

Licensee's-calculational procedure as an adequate alternative to post-,

accident sampling for estimating the degree of core damage. (Findingm . , ;
'

> H 38.) .
.; . Most core damage scenarios involve the release of reactor coolant into

1]
containment. Contaiiment radiation monitors automatically measure- *4 ..

the radiation level generated by the coolant. The extent of damage to- : .'*
1

,' | (,d ' ~ ]- the core may then be estimated.by comparing the actual radiation level:n
'f : ' . o f:- R h with the estimated level that would be present following a 100% corec.

N:..L.. %*dj meltdown. (Finding H 39.) Based on the source terms set forth in''

n"~ '5, . ~( Regulatory Guide 1.3 (as recommended by NUREG 0737), a curve as-
, ., i -

sociated with 100% core melt as a function of time has been developed.
' '

., .

ye |Jds (Finding H41.) Dividing the actual radiation level following an accident
,2 W R , ,| by the appropriate value from this curve reveals the aps,roximate per.,N y

* ' 'M " 1; centage of the core which has been damaged. (Finding II42.) The calcu.
'4 lation is simple and will likely take less than a minute to perform, and

'

' the mathematical models used have been verified by the NRC Staff.
, ,'

.. 1 (Finding H48.)-

The Board expressed concern tiist such a proceduie might, under'.
j'' some accident scenarios, underestimate the degree of core damage. (Tr.+

2966 4 7.) Mr. Marusich agreed that under some scenarios a 100% core; -
,. . , ,

. ,. ] - :~ melt would not produce the source terms postulated in Regulatory
,- 9s Guide 1.3, and that the Licensee's calculation may, therefore, underesti-M 7,4 ,

~c' mate core damage by as much as a factor of 2 under such circumstances./ -

7
- ( ,.,L Regulatory Guide 1.3 remains the NRC Staffs best judgment of the ap-'

g

# 'd - ~. propriate source terms given a 100% core melt scenario. (Finding H49.)'

],G 4
Furthermore, both Messrs. Marusich and Phillips testified that precise,

w, m- j core damage information is of little value in determiling whether to*

f '. ,,.. y- take public protective actions. Rather, decisions on protective actions
;; .' are based on the actual radiation release rate, not the extent of coreW -

M/ fiY * jy ~ damage, and releases are measured by the high range effluent monitors
.y ,A,%g 1 and by radiation protection technicians in the field. (Finding H 50.) The

'
,

.It -' . t- <) status of the core, i.e., whether it is intact or whether significant cladding.

.cs N h ' ?. p .j= failure or melt has occurred, will be used as consistency checks against
N3' Jf. such measurements. Both Licensee and Stali agree that ti e margin of
p A'.f, [ "5. ];; error for the contsinment radiation monitors is acceptable for the pur.

9- ., v .. y . g pose of making core damage estimates. (Finding H 51.)
'

.-

.- 4
& ," * , _ ' d, + ,

[( .N P . ,' . ,.i+
,,

, . ; , . . . W ('.,. [D "A|.* .
*

(INEl., "Reyww or B. Roct Pmat Plant's Request ror Deterrat or TMI Action Plaa tieme consedered.

3. @. N ,, ,
'u; ' *

Non Eniential." at 1313) The effect or such a fire would be mitegsled by the esistence or a w .dery
*i < method or assessing does rates 6neede containment and. thus, the hkely entent or care damage; that*

,
'

) method would be hand-hed radiation instruments outsede containment. whosh would prov6de adequate. + ,
* - ,,, * informatson to assess core damage. (PhHips. Tr. Jo99 )
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Protective action recommendations may be made based on core s
damage estimates in conjunction with containment redration levels prior
to a release. These readings, coupled with the Emergency Plan Imple- .'

,

menting Procedures, which address releases outside containment, pro-
- vide sufficient information to determine adequate public protective

~: action. (Finding H-52.)-.,

j Mr. Richard Emch testified that a preliminary report by the NRC Staff' '

~ _ , ..'
,

.; has concluded.that the containment radiation monitors are adequate to
, . . . ,.

.-
- assess the degree of core damage, and that the coolant and atmosphere* ' f : ,7 'j

Jr..f. ?_.
'

1 sampling recommended in NUREG-0737, item II.B.3, is not necessary
', ' ' j at Big Rock Point. (Finding H-53.) The Board agrees with this prelimi- , ,-

'

,
z . i nary assessment by the Staff. The Board therefore finds that the contain- -

V.s.Q| ' _. y, , ,,, ' l ment radiation monitoring system, in conjunction with the calculational
' ~

procedure described by Mr. Marusich, provides an alternative means toiy ','
,

determine the degree of core damage under most accident conditions' ' ' '
3

.'
' and therefore satisfies the intent of NUREG-0737, Item II.B.3.~

<

8

-*
E. Conclusion- '

, ,
-

Based on the weight of the evidence, the Licensing Board finds that in-C
i' ~

plant iodine monitors and containment radiation monitors at Big Rock
- , -

'

[, ~ , ,

.7 ,- Q Point satisfy the recommendations of Items II.H.5 and II.I.2 of.'

<s R .. G ; 4 NUREG-0654, as well as the more detailed performance recommenda-
'

"h; - tions in NUREG-0737. The noble gas efiluent monitors also satisfy the.# q;sg

cf - ') recommendations ofItems II.H.S and II.I.2 of NUREG-0654, but appar-
.,

ently it was placed in the control room without a human factors analysisN . . <

having been performed with regard to the placement of the rdonitor dis- i
, , . , c.

,Gj[ ~ ; %' plays in the control room, as required by NUREG-0737, item II.F.1. (.. d
' "'

'
Consequently, the NRC Staff shall require Licensee to carry out such anY ,

analysis. The Staff shall subject that analysis to a critical revin and on,~s y |y, , , ' the basis of that review determine whether the displays are properly
-

; f h' ,
e* ' located to assure that they do not increase the potential for operator
|,' s error.

, . . . .. q)- |
, v

,

.-
- , e. .

IX. CHRISTA-MARIA SUBCONTENTION 9(8) - SUMMER94- A ,q,, ,, ,

"'2 E E ' I1 Q. AND WINTER EMERGENCY PLANS ,

. ,

c;y q . p ' ?) . m,

. g )ghd,, .h.bg
- v-.. '-

/ k, . - A. Background

'
'

' '
.

.

' ' ' ' ' Applicant should have separate emergency plans for summer and winter.
p'y . Q , 's<

-

;,4 '.

.
*.%'

; . .:. ., ,

,, [ . .f
-

{w. -,
. , .

.. % ;.|. 689 ,
., ,,-

. .. ._
!

#
- 2

- i

{
- '

. . , , .
.7

,
, c , .

''IYp .

*
,

- If.: : ,
, .

'

'

,

+ . .
.<

"

._]
\~ ?, g,

^

,.-:
'

,
' ,\-"

- s. -



.

. This subcontention was admitted by the Licensing Board in its "Mem-
'

orandum and Order (Motion to Strike Emergency. Planning;

Contention)," dated April 20,1982 (LBP-82-32, supra). The Board ad-
,j c d mitted this issue based on its finding that the proposed expansF . of the

storage capacity of the Big Rock spent fuel pool could increa' .4.a radi-,

... . 3 ological risk to the public and Intervenors' assertion that separate-

I ' ..g '. ;j emergency plans are necesnry to accommodate the difficulties associated
g y g,,_ ~ - ' with winter weather and the large numbers of summer visitors.

E . '|rH
~ , '

q Contrary to Intervenors' assertion, there is no regulatory requirement
>i7 4 for separate emergency plans for the summer and winter seasons. How-

[^
-

,

M seasonal conditions, such as adverse winter weather and the presence of

<
'

J ever, after reviewing the record, it is evident to the Board that certain
& .,

.
.

-

$''<b '. / ? d tourists during the summer, can potentially affect the feasibility of
9. .]; y ;V evacuation. Thus, whether emergency planning is contained in one or,

'

two documents is immaterial; the real question raised by Christa-Maria
~

subcontention 9(8) is whether the Licensee, State and county emergency -,

plans adequately accommodate varying seasonal conditions.
,

To address this contention, Licensee presented the testimony of sixs

: witnesses, Messrs. Sinderman, Klimm, Muma, Hess, Wel:h, and Sheriff
Lasater. (Finding I-3.) The NRC Staff submitted the testimony of Mr.j

[ ]j Phillips. (Finding I-4.) Intervenors presented testimony of Ms. Christa-7,

: Maria and Ms. Liane Christiansen. (Finding I-5.) The Board called Mr.~
, ; .;- s -

i , .7 ] Hennigan as a Board witness.- (Finding I-6.):
..o .,.

. - . . ,a

-
.m, . B. Applicable Law

,

- ,'- ,; Section 50.47(a)(1) of 10 C.F.R. requires reasonable assurance that*

,

adequate protective measures can and will be taken in the event of a,, ~-
'' 'ij radiological emergency at a nuclear power plant.-In furtherance of this

~4
'

'

,

4 objective,10 C.F.R. { 50.47(b) requires that onsite and offsite emergen-" -
. ,

Y J, 1, ; 4 cy response plans provide a range of protective actions for the public1
-

'

~
- within the plume exposure pathway EPZ.

3 J l Implementing guidance against which the Licensee, State and county
', !; emergency plans must be assessed is provided in NUREG-0654. Al-^

~

- - ' " ~ 1 though NUREG-0654 does not explicitly address the accommodation of-

? 1 - ^
$ seasonal conditions in emergency planning, j II.J identifies the features'|' . ,

m of the onsite and offsite plans which must obviously reflect the seasonal--

[[ ~ ? ;]. f '93 vagaries of the Charlevoix area if the regulatory standards set forth in 10 -
%, ' ' ' ft C.F.R. fj 50.47(a) and (b) are to be satisfied. These features include the

,

evacuation time estimates, the decisionmaking process for the choice of. Z . ^ .; ~. [ Y1.'
- ' ' V.m - the appropriate protective measure, and the capability to implement the

' ' -<
, , . public protective measure, including the identification of and means for-

.
-)
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. ' removing potential impediments to the use of evacuation routes.^ ' '

>

'i'Y NUREG-0654, { ll.J(9)-(10), at 60-64.'
.,,

f .'4 'The guidance provided by NUREG-0654 is applicable to the ofTsite
-'

.. .. - -i' emergency plans developed for the area surrounding Dig Rock Point,

Plan' pursuant to the Michigan Emergency Preparedness Act,1976 Pub.Q'; 4. , ,4.,r:-] t
I MNS , f' / _' ' . Act 390, which governs emergency planning and preparedness for ther

$ State of Michigan. (Attachment No.1.) This act vests the County of
, M.N/M,,f ;Q'j

,

l l
. . :f

. Charlevoix with the power and authority to deve op emergency p ansd-]j[NY.Mij ',h 'and programs in accordance with the policies and plans established by
- the : appropriate federal agencies, including the Nuclear Regulatory

'' d.Q|f ^ f y/ R; J Commission. Emergency Preparedness Act, { 10. The relationship be-g,f;t ,q f h ; , -
as N.4 >. 3 tween the County and City of Charlevoix with respect to the provision'

{t?,MJ:[ '': ,i;; j of emergency planning is defined by f 9(2) of the Emergency Prepared-.

1 - O' "y- ness Act, which provides: "A municipality having a population ofless'

l than 10,000 may appoint a coordinator who shall serve under the direc-
""'

S - .c ~ , [j - tion of the county coordinator."
-

. In evaluating the adequacy of the emergency plans for the Charlevoix
.

area, the Board has limited its consideration to the major difficulties sea-- - . - ..' ~
sonal conditions might pose to the implementation of the public protec-'

;- - s. . .

",.5 4., .1. tion measures. This proceeding concerns an application to modify an'

, .

R1 ~ - operating license in order to expand modestly the storage capacity of the' '

C' :) - Big Rock Point spent fuel pool. Under these circumstances, the Board

Ny [',1,. .$
has determined the scope of litigt. tion on this issue is limited to gross

MM +N> problems due to seasonal conditions. (Tr. 3151-52.)'

-

,

,

"'R
-

C.t C. Discussion-~ ,

Ws|,3 : ,

The goal of emergency planning and the implementation of public pro- i
,

J p.. . .e a
| 3 ,. U ,E ~. tective measures is to minimize the public's radiation exposure during a

.- s -. cq . s .,,~pe:W Q.J.|y radiological emergency. There are two primary public protective meas-
"g g" ? " ures, evacuation and sheltering. (Finding I-II.) Timely evacuation, if'''

feasible. is the preferred protective action since it removes the publicf x
~ from the source of exposure. Sheltering is the appropriate protective'

.

measure when evacuation is either impractical or cannot be timely imple-'
'

. . - f .g
*

.

mented such as during adverse weather. conditions which may create-

/ - + gd undue risk. (Finding I-12.) Both sheltering and evacuation are consid-
i

t ~ 13J

f;| ered acceptable protective actions by the Staff under varying factual
,., ..

.z .' #

> - Q' scenarios. Commission regulations and guidance require that there be
3 a],N .+' . y ,d '% adequate advance planning to anticipate and reasonably cope with fore-1

e. &* " s. - JR.:% ~/A seeable adverse conditions, but there is no requirement that evacuation
. ,sxt e

,, ,C 99, . be feasible under all fore :able circumstance.- l'1 : m:
. % .u.m - s

,. .. ; ;; n. z
,' ';h 'r
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* After reviewing the contention and the testimony introduced into*

evidence, it is clear to the Board that the aspect of the protective meas-
' ures most sensitive to seasonal conditions is de road travel necessary to,

evacuate the public from the plume exposur: EPZ. The feasibility of
'

. road travel varies depending upon, among other things, the presence ofi: '
summer transients and adverse winter driving conditions. These seasonal

,
,:., . ,

J. 3: - qq factors must therefore be accommodated in the decisionmaking process
| .g.g '/ concerning the choice of the appropriate protective measure, and the'S

, d.)j.
,

implementation of the protective action. Notification, communication,< . s

."[ '; meteorological monitoring and radiological assessment actions generally,
.

. 7; are not significantly affected by seasonal conditions. (Findings I-14 and'

.d I-l5.)'
. :c ..
n ) j The choice between protective measures and the manner in which

, '

.7 ; - such measures are implemented are actions to be taken by State and,
.-

*

county officials who must rely on their own experience and judgment.
.! (Findings I-28 through I-32, I-34, I-40 through I-43.) The officials re-

p . , sponsible for choosing between protective measures have adequately

- '
,| evaluated the impact of seasonal conditions on the effectiveness of

; sheltering and evacuation. (Findings I-13, I-16 and I-17.) Seasonal con-
~ ditions have little impact on the effectiveness of sheltering but- may

either lengthen evacuation travel times or make evacuation impractical
g

'

*
. or impossible. (Findings I-16 and I-17.)

ba % Licensee, the State of Michigan and the County of Charlevoix have
;

'
/ ~! developed plans and procedures to aid the decisionmakers in their

W choice between evacuation and sheltering. (Findings I-10 through I-13.)
'

. ,

' ~'
These plans and procedures have been designed to incorporate seasonal

'

~

69
'1

'

conditions in the decisionmaking process. For example, the evacuation
time estimates, an important tool designed to help the emergency re-

,
,

sponse personnel charged with recommending and deciding upon protec-+
.

i tive actions, adequately account for the effect of seasonal conditions. '

s 4
%. . e (Finding I-18.) -

: HMM Associates has updated the evacuation time study performed
f l for the area' surrounding the Big Rock Point Plant in 1980. This 1980

''

*
^

". .[ study, relied on at the hearing in this case, was performed prior to the in-y.

', - ,3; stallation of the prompt notification system and defined adverse winter'
-

~" .
,,]; weather in a manner no longer consistent with NUREG-0654, which re-. .. . . ,J.. ,

' quires a reduction in both roadway capacity and travel speeds. (Finding. . .

f Mi , + v.:. *r I-19.) The updated time study reflects these developments and considers
Yp 6 n @ the impact of adverse winter weather conditions by assuming a reduction -
33 ,- NY.3 of roadway capacity and travel speeds on the order of 30%. (Findingi'

..

y[ '.,; '' g '.J I-21.) The updated time study also accounts for peak summer transient
,

<;!. . . ,

*
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.

populations resulting from summer and recreational facilities. The updat-
ed study includes vehicle demand associated with permanent residents,

,

seasonal residents and peak summer population, including campers., , , ' ' '

(Finding I-20.)*
- .

,' 4 G' ', / The updated study was completed in February 1984.u HMM Associ-

4 ates prepared interim evacuation time estimates for use by Licentse, the,G Y s

.Q ri ;e ;G State, and the County of Charlevoix until the updated time study was

M Q p. | . .. iG completed. (Finding I-23.) The interim time estimates were developed
,

NM
' '

9' for both normal and adverse weather conditions. (NUREG 0654, Rev.

'.Z/,[,. -U,'! 1, at 4-6.) The adverse weather condition considered in the interim esti-

eg ( '
' mates was a winter weekday with adverse weather assumed to re. ace

161,' 'i y (f, j roadway capacity and travel speeds by 30%. (Findings I 24 and I 26.)
. .. ,

.

Intervenors questioned the adequacy of the guidance provided by the
M% G.f. f;.3~;. ; - evacuation time estimates because the estimates do not consider every7 4.Q,. y c-
c.Q.- . J conceivable road incident which might impede the flow of evacuation

traffic. The evacuation time estimates do not consider the worst winter
'

% *- 1-
,

; +. condition, a severe snowstorm which would make all road travel impos-
I y [- , j

sible, nor other highly specific roadway incidents, such as traffic acci-MC t (Jl'
t

'd dents and whiteouts. (Findings I-21 and I-28.)
,

'"
.

]h k ' Intervenors apparently ascribe to the evacuation time studies a greater

,. } { ^ (
,

purpose than the studies are meant to serve. Although evacuation time
* ' estimates are useful devices to aid in the protective action decisionmak-'

k.

[ ing process such estimates are only one of the tools that decisionma ers

g, ~f^ '. ., , .

% will use. The evacuation time estimates cannot possibly evaluate every

Q. - conceivable evacuation scenario. Information about delays due to specific'

roadway conditions is best obtained at the time of the emergency fromJ
.

.M A y
- knowledgeable local officials. The county and State emergency response

[y T WN . ; ". ; organizations will use the evacuation time estimates as a baseline that
, ;. . .

'
'

$CW z.D , .?.e can be modified by their own judgment based on an informed evaluation

NT,W%3 W of current conditions. (Findings I-28 and I-29.) For example, under a

m' Q E [',r.2 . condition in which an evacuation is not feasible, such as a heavy snow -

L. . sa J 4 # N' - fall, the amount of time necessary to make the roads pas 951e would be

I Njb 4 6 considered in conjunction with the evacuation time study. (Finding

? 6 .,> . 1-29.)
.

f:: xt ?,G:p|*.3 y;'i?. ;g :4Q)?

QQ| '' . .:%, C ' Q
3.g "U f. . @ ' ' 7 ,.

16 The revised Evacuation Time Estimate study for the Big Rock Point Plant was submitted to the NRC

,Mh'k,''.'f-J. L'%@i-Q'.h'
M [f m *e*

M .M . M s' O.. N , stair in February 1984. The stair reported its review of the study on May 9,1984; it found the time esti-
mates adequate in all respects. None of these documents are on the record of this proceeding and do not

C* tac
*A-

fh .
provide any bases for our decision on this issue. Letter from Marck C. Furse. Attorney for Consumers

' 9 hyd*9 #y .. h
i Power Company. to this Board dated May 29. 1984 which enclosed a letter to Consumers Power

Company from CJ. Pereitello. Chief of the Emergency Preparedness and Radiological Safety Branch ofIk h., M'd 'A 9'tt[4' . J', I i the NRC. dated May 9,1984.
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In addition, the updated time estimate will evaluate the traffic implica-
'

tions of special events, such as local fastivals, and the potential impact,
"

of rock concerts," held outside the EP2, on the flow of evacuation traffic
.

. from the EPZ. (Finding I-20.) The updated study will also assess the
.' ' effect of seasonal conditions, such as adverse winter weather, on prepa-.

Y. .'. ration and mobilization times. (Finding I-21.)'

.O All of the witnesses questioned concerning-the matter testified that'
, . .

d. ~ % local decisionmakers can assess the impediments to evacuation posed by

y' ~.'. } ; , .,-
'

' seasonal conditions without significant difficulty. (Finding I-28.) We
'

accept this testimony. The organization of the county and Statem. <

.
N*''

Emergency Operations Centers (EOC) is conducive to informed and rea-
% V. soned decisionmaking. Representatives of the county agencies with road
]|;. ; ", %, .

, '

.

management responsibilities, such as the public works and sheriff's
@ .y departments, sit at the operations table with the local officials responsible

' _ ?- for choosing the appropriate protective measure. (Finding I-32.) Infor-
'

'

mation concerning local' conditions is conveyed to the State EOC. (Find--

- .J ing I-29.) This organization ensures the decisionmakers ready access to,

1; ~ - reliable information on local conditions.
1- This same organizational format provides the county emergency plan,

and procedures the flexibility necessary to accommodate seasonal condi-; >

', '

[ $'~
? tions in the implementation of the protective measures. The county
i emergency plan handles seasonal conditions through the delegation of

T% authority to local officials stafling the EOC operations table. (Finding1

ym _'- I-31.) The local officials staffing the operations table will keep each
> cm. other informed of local conditions and are each free to allocate the

~

resources necessary to address special or unusual circumstances. (Find-.. n .

".3 y . ings I-31 and I-43.) Emergency response personnel, vehicles and equip-

$ f3 ment will be dispatched by the operations table to respond to seasonal
Sqq:p ' . 1 conditions, including adserse winter weather, the peak summer

'

population, and such special events as the festivals held within the CityP," .

'i.dm of Charlevoix. (Findings I-34, I-35, I-36, I-37, and I-43.) Evacuation
'

.

~ if
*

|f
'

routes, traffic and access control points will be selected with prevailing
local conditions in mind. (Finding I-34.).

G - ' Intervenors presented testimony, primarily anecdotal, on various con-3

k.; y ditions which would impede evacuation, such as snow-induced road clos-
N*'- ings, " whiteouts" which drastically reduce traffic flow, rock concerts, -

% i.y- .and bridge failures. (Christa-Maria, Tr. 3422-61; Christiansen, Tr.
w,.

{h@Y , , ' * 171stervenor Christa-Maria placed substantial emphasis on traffic congesuon caused by rock concerts.

~*

4- '

6'
Nb"J6A: The Board potes, however, that the concert site is outside the EPZ (Tr. 3433). that such concerts are.

#$ only held in the sur.mer, between Memorial Day and Labor Day (Tr. 3438-39). and that the traffic flow
$86 , would be away from the City of Charlevoix in the event of a nuclear emergency at Big Rock Point, each

1*g a factor in minimizing the impaa on evacuauon of the 5-mile EPZ.
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3475-79.) While such incidents are not specifically mentioned in the,''

'

local emergency plans, the plans and implementing procedures are suffi-
ciently flexible to allow local officials responsible for implementing pro-' '

tective measures to adequately fashion a response to such cited condi-
. ,,

'

f. tions.
Many of Intervenors' questions concerned the relationship betweenYQ / I-. !

;. .

. - - W, the City and County of Charlevoix. Intervenors asserted that emergency"

.f p , - - planning cannot be adequate until the City of Charlevoix develops its
'

own emergency plan. We do not agree. The Michigan Emergency Pre-|7 #] - .;
. . .;. . . / 1, paredness Act, supra, which governs emergency planning for the State''' '

.

of Michigan, vests the County of Charlevoix with the responsibility for. .# . ..

M . 7. , . Q ?c. R emergency preparedness for the City of Charlevoix. The County of Char-'

j .; p K f . ( , '.4 levoix is also responsible for the implementation and coordination of

I' (: yc
*

* . c'1 public protective actions for the City of Charlevoix. The encontroverted*

| evidence demonstrates that the County of Charlevoix is satisfying Mese' N

d responsibilities; further, the county has an excellent cooperative relation-'

ship with the City of Charlevoix. (Welch ff. Tr. 3235, at 6; Welch, Tr.'
.

f .

3241, 3380; Lasater, Tr. 3253-55; Muma, Tr. 3259-61,3264,3404.) We-

.

note, also. that the Federal Emergency Management Agency (FEMA)
has issued its formal findings on the adequacy of offsite emergency pre-

I s'

paredness around Big Rock Point and has determined that the State and
[' ; ! ,

local plans and preparedness for the Sig Rock Point Plant are adequatem .. ,

to protect the health and safety of the public living in the vicinity of the
,

^t '

plant.18 (48 Fed. Reg. 22,795-96; Tr. 3587, et seq.)
There is one respect in which our review of the record causes us to re-

| ,
~ quire further consideration in the emcrgency planning process. Our con-:.y ,

>

- -
cern is that rock concerts and other special events at the Castle Farms" '& c

g. f;[ c;, site undoubtedly cause serious congestion. Unlike severe winter weath-

'l ]7i j J1 er, whose effects appear to have been considered, our record reflects the
Potential seriousness of congestion from these events but does not indi-

,

' QSM V;,- cate that adequate attention has been given to resolving the problem.8'je ~ ; '

Given the short duration of the events and the low probability that they' '

y" ,'e. - would coincide with an accident, we will not order or supervise a specific_. ..

remedy. However, we will require consideration of remedies, which
' . A. . , to

could include new exit roads or road improvements if the community
P * ' 2. | )' ' . ' ' ' ' ' ,

,;. ,.

{ h|:Qs . ;.y .
18We are reluctant, however, to place exclusive reliance on the FEMA findings. Testimony by a FEMA4 .' , . W''i : y1 .. . . . ''-

witness during the 1982 hearings in thb proceeding caused us to doubt. at that time. the adequacy of'
,

:;h% $g # **d, FEMA's findings with respect to emergency preparedness at Big Rock Pom Plant. (See LBP-42 77

f 7M)h.d i ? P'D sys.16 NRC at 1101). At the recent hearings, the stafr presented no FEMA witnesses to testify with
. . . . . . -.

DM respect to the FEM A findings. Thus we view FEM A's findings as merely confirmirls the other evidence,
mrpy - % . +, JW-?%g | l'HMM Associates. " Evacuation Time Esumanes for Areas Near the Big Rock Point Nuclear Power.g#$f!Mer s v.

# ' ,
Plant" (February 1984) at 7 5 discusses " traffic management" as an approach b.it does not state whetherYhM . i ;
other measures may be feamble.yQ j . ]. ,

cQb.g ' _U . .! ~
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.

decides that benefits from such improvements would serve purposes

'

other than just emergency evacuation, for which purpose the expense
may not bejustified.

.

) D. Conclusion
.

1 Based on the weight of the evidence, the Licensing Board concludes~

- .] that the Licensee, State and County of Charlevoix emergency plans and
;l procedures adequately accommodate seasonal conditions, including the
.j adverse winter weather and the summer transient population, satisfy thel
.j requirements of 10 C.F.R. f 50.47(b) and the guidance provided by

NUREG-0654, f II.J, and that separate emergency plans for the summer
.); and winter are neither necessary nor required. The one exception to our
_j conclusion is the need for further consideration of ways to ameliorate*

} congestion that could affect evacuation during events at the Castle
i Farms site.
i

I
( X. CHRISTA-MARIA SUBCONTENTION 9(9) - SPECIAL

EVACUATION MEASURES FOR CHILDREN AND
PREGNANT WOMEN

i
. A. Background
t

.I Christa-Maria subcontention 9(9) states:
?!

* Appropriate emergency plans should be made for children and pregnant women
to evacuate at appropriate les cls of radiation. considering their special susceptibility.

i
In its " Memorandum and Order (Motion to Strike Emergency Plan-''

ning Contention)," dated April 20,1982 (LBP-82-32, supra), the Board
tj noted that Licensee had not asserted that its emergency plan made.m

specific provisions for children and pregnant women, nor had Licensee'

*

argued that such a prosision would not be helpful. The Board ruled that
this subcontention, properly interpreted, alleges that a specific provision,

i for children and pregpint women must be included in the emergency
; plan because it is required for the reasonable protection of the public.
; The Board admitted the subcontention on this basis.

1 Licensee submitted the testimony of Roger W. Sinderman, a health
I physicist with a Masters of Public Health degree from the University of

Michigan. (Finding J-2.) Monte Phillips, an emergency preparedness
. q analyst, testified for the NRC Staff. (Finding J 3.)
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B. Applicable Law

. NRC regulations and supporting guidance require that specific and ap- |... .._
" '

:
. ,-

propriate consideration be made in emergency plans for the early evacua-' ' N*

,'. ;.c . 4~ tion of children and pregnant women in the event of a nuclear power
.

~

; q.q & 7 g. reactor accident involving a radiological release. The regulations require
that both Licensee's site plans and the offsite emergency plans must pro-

, $yj[.h'.g w(]M, .6 .

vide a range of protective actions for the public, and they must, consist-
. f,' J @ d. - ~.O !g. w.JI'i. ent with federal guidance, provide guidelines for the choice of such
i e .d. .
f 124.g.? ep y j ' actions.10 C.F.R. f 50.47(b)(10). As the implementing guidance makes,m ,.

a m.. ;g.f m. clear, the proviso for early evacuation of children and pregnant women-

,,.' q.g . . . .
o is one such protective action.

JVP v%E ' ';[*. * ! NUREG-0654 contains general criteria for the preparation of emergen-f.VR.G . P
.% cy plans; as regards f 50.47(b)(10), implementing guidance is found in

$.$'h%.e q-w e $r %.] Criterion IIJ.7 for licensees and in Criterion II.J.9 for State and local
.j governments. Both criteria reference the " Manual of Protective ActionC;< '' 4- s

.

Guides for Nuclear Incidents," EPA-520/1-75-001 (hereinafter referred. |f M ' y.' to as " EPA-520") as the source of acceptable dose levels for the protec-g a.
tion of the population-at-risk. EPA-520, which was written by the U.S.

,.

t ,h '.L, .T,
Environmental Protection Agency (EPA), generally recommends early3 c . p ,

( .,
-

,

L hl,'
' = evacuation for children and pregnant women whenever the whole body

v? 's dose is projected to be about I rem. (EPA-520, f 2.3 and Table 2.1.)
. . . . . . - .
"

' C ' 4,a i I. Thus, the Board will review the evidence to determine whether the
,

B R;g' emergency plans of the Licensee, State of Michigan and Charlevoix
.

- ?gM;% }$~.a%? County comply with the foregoing regulations and federal guidance.~ '

m. ; .p , :e,

N / 3 s, . .

: . n :W ' Ju; *
POg , y J' , y C. Discussion

.

e. p m ._ ,f .

V 9 N6. :M .? This subcontention presents two issues for the Board's determination.
m

NM f5#%. First, whether the cognizant emergency plans address the potential need1
for early evacuation of children and pregnant. women, and second,.yF%;[W["'iM[ ~ whether the decisionmaking criterion for early evacuation is adequate.M.( % f

p9 M J k '.) Both issues are decided in favor of the Licensee.

,[YFM[M.{il It is undisputed that small children and the developing embryo and ,

vcw jyy7, fetus are more sensitive to radiation than are adults and that therefore
. 7.xM$ emergency plans should provide guidance for their early evacuation in#

4.?$4d . the event of a nuclear accident. (Findings J-4 and J-5.) The evidence is
%gy ^V MW equally. clear that Licensee's site emergency plan for Big Rock Point,[$k 3
i j:gpgQ4'N!% and the State of Michigan and Charlevoix County offsite plans for the

h f 5-mile plume exposure pathway EPZ at Big Rock Point, both properly
'b[$f.pMh(:Hiy ' implement the 1-rem guideline for the early evacuation of small children

and pregnant women. (Findings J 6, J-7 and J-8.) Therefore, the Board.$pSOfif%, ~
~

ON ' W M'.j . fm' ds that the cognizant emergency plans properly recognize and provide

.
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for the early evacuation of small children and pregnant women at the' . _ ,
1-rem guideline recommended by EPA and NRC.

'' .
n.

,' '
.

q Whether the 1-rem guideline is adequate as the triggering point for
r}, ,X . early evacuation is less obvious. Neither the Commission's emergency,

/' .

,? planning regulations nor NUREG-0654 provide any detailed explanation* >- '

/] .' ;.[W U i ::. . , S of the reasoning that led to the selection of the 1-rem value. It was
7J. M -[ ^^ ^

simply adopted from EPA-520. It does appear that the 1-rem value was
.,C i 1.! M'.7, ' ' selected by EPA on a reasoned basis. EPA balanced the risk of health ef-
p . ,q o a; fects due to radiation exposure against the health and other societal risks,

p.R ~ !
'' . the NRC Staff were unable to provide details of the cost-benefit process

^ 1 - ,f of evacuation. (Finding J-9.) However, the witnesses for Licensee and
#,'

r *
,

'

; used by the EPA to establish tl e 1-rem guideline. The inability of these. +
,

4~'' q; g.: witnesses to provide this information is unerstandable..We are unable
~

' ' i to derive any further insight from our own perusal of EPA-520. The-
. -

| * "' _ ' document simply does not provide these details.
2 A guideline established by a f:dcrat agency charged with the protection'

,, , ,

of the environment is entitkd to be accorded substantial evidentiary ';

weight. Consequently, we would normally accept tl'e EPA guideline de-' '
. .- s

' ~
spite the desirability of additional background information, especially inf"

'
i

''
-

~,

~
a case such as here where there is no contrary evidence. However, we-

..

; 4' ' . need not rest on this basis alone. The testimony of Mr. Sinderman,' ^
,

n ; T- Licensee's witness, provides additional support for our determination< .,

C ~. 3 ; that the 1-rem EPA guideline is adequate."

..;

Mr. Sinderman testified that no verified health effect has been meas--: -
, ,

' ^

ured at doses of I rem to human fetuses. These effects include both; ~

birth defects and the potential for contracting cancer after birth.e -
- .

. , . . " (Finding I-10.) Nevertheless,' the lack of demonstrable evidence in this- a

W ^/ y . regard and the innate conservatism of radiation experts cause them to
'

,

Qi , y , [ assume that such effects occur at this low dose rate. Consequently, byr

^ i'' . N QL, j health effects at high dose rates, similar risks are mathematically cal-

! A ". s .. the linear extrapolation of the risk of radiation exposure from known, . _

1Q at

.f . 4, q
i O l .. n .

~

culated for low dose rates. (Finding J-II.) Thus, on the basis of these as-,

sumed health effects, the risk to the fetus from an acute dose of I rem is

[' :; 3.E 'y,ti - range presents a minor risk in comparison with the overall risk that in a

'

about 1 in 1000 to 1 in 10,000. The Licensing Board concludes that this-

q'? ' ; __

1( ._ , m . jc population of unexposed women,40% of conceptions will exhibit some
'

-

C', 3.g . F . .. . type of reproductive failure. (Finding J-12.) Consequently, we think it is
; [ 7.; 1 f j -. ,. M| .

. adequate to advise pregnant women of this risk, as Licensee plans to do,
N . e J ,6 .E / .! rather than to recommend evacuation'as a matter of government policy...

^ @%:'?jd.jb hhdN We note that until recently both the State of Michigan and the Charle-
- voix County emergency plans provided for early evacuation for children

y ;'',7g. y .> /j and pregnant women at 0.5 rem. These plans were recently revised to
.- . .+. ,-_
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.

conform with the EPA guideline, which sets I rem as a lower threshold
for. such evacuation. (Finding J-8.) The CPC witness on this matter' . . , -'

,

|
points out that the 1-rem level is only twice the dose permitted to the
general public in each year for an individual in an unrestricted area

! .

~ (Sinderman, ff. Tr. 3511, at 2) and twice what would be allowed for a
"

'

, ..y,'

.f.m : j pregnant woman in routine employment (id. at 7). We further note that
the public will be kept informed of dose at any. level in the event of aA,.W yik- 'd

. . .g ';y 1,; A y site emergency at the plant and will be given accompanying evaluative-"'*

information to help people make more informed decisions about their in-'A: - C :;-

d ' .C; 1 .J dividual courses of action during the emergency. (Sinderman, Tr. 3547.)

. ? i-4
'

s- ; The guidelines and the supplementary information which will be provid-'

S$ M. , Mi ed the public appear to us to represent a reasonable approach to protect -
, $[W'4N ':,; 7

~

ing pregnant women and children.'

3.;T 4 jf v b.f
MQc /, , ,. 7 ] D. Conclusion-

. .

). . , ,; .

rd Based on a careful consideration of the evidence, the Board concludes
. . s

that the emergency plans of the Licensee, State of Michigan and Charle-i <*

voix County provide specific coverage for the early evacuation of small^;4
'

- '

.

- children and pregnant women. The Board further concludes that the
,

;
;,.

[- % f EPA guideline of I rem is a sufficiently low value to assure meaningful
I

~

early evacuation,-

-

,
.

c

J ,:
~1 .. .

Order
4 .1

|5 '- g :- - For all the foregoing reasons and based on consideration of the entire
,

record in this matter, it is, this 29th day of August 1984,'
'

' 1, ; - - .

ORDERED;Z J . u. ' .x ,; ,
3;..'D": - 1. As a condition of the issuance of a license amendment, Consum-

,

. ' yf- ers Power Company (Licensee) shall adopt and observe a technical speci-i "
.

'

fication to assure that the Big Rock Point Nuclear Power Plant (Plant)E.'. , $q will not operate if the capacity of the makeup line to remove heat from,'L i . J.
''

f5,,'" - the spent fuel pool exceeds the heat generating capacity.of the pool'

-'W . ' || inventory, considering the power history of each assembly in the pool,
[!c y .4,. ;
D. ~~ ' '

;.- p' the number of assemblies in the pool and the effect oflake temperat'ure
* : .- on the heat-removal capicity of the makeup water system.-

MC : , M . '. 2. As a condition of the issuance of a license amendment, Licensee
.

I'dd T?@d%i[g- .shall adopt and observe procedures prohibiting the storage of materials

.d|Pi'id[%, in the area between rack B and the east wall of the spent fuel pool. (See

3,y,@A ,pi@6J" q$; q Finding A-59.)'

3. As a condition of the issuance of a license amendment, Licensee

w. -]1 shall adopt and observe procedures that will prohibit the use of its
e.;,

>.'M M : ..p
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.

gantry crane for loads of over 24 tons. A change in this procedere for a
"

-

. specific exception or in general may be made with permission from the
i - . .! Staff of the Nuclear Regulatory Commission.
' ' ' ' '. ~ . 4.

.

As a condition of the issuance of a license rmendment, Licensee- .

.y '1 1N shall adopt and observe procedures to assure thet c>nly spent fuel with a
*

.

'n . Fi U. ' 7, -! decay time of at least 1 year will be stored in the Ottter three rows of the
Nyk.$fM'l fuel rack adjacent to the south wall of the fuel pool. These procedures

~

52i. D ' & dh i i:
.iE! 1 shall require a prompt investigation by the company whenever radiation

% y. 4 . ; >.0 in the sock t nk area exceeds 50 mrem /hr.
'pjT KQ '" 7 5.
'E 6.7,, hf , N,. 2 @;

As a condition of the issuance of a license amendment, Licenseej., .

shall agree to promptly conduct a human factors analysis of the meter

yW @Q;$hjy;@g for its noble gas stack monitor, including an analysis of the readability ofW Gij
Q h the add-on scale and of the acceptability of the placement of the meter

Qfg;M$g@m.j{
- action upon receiving and reviewing this study.
other than on the main' control panel. The Staff shall take appropriate

- 4 y' y ,7j

|a Q:f - ., -,-Q 6. As a condition of the issuance of a license amendment, Licensee. .; . ' y
.

ff]]~ ,
6 shall adopt and observe procedures to calibrate its containtnent radiation

w [:p,'s * monitors within the manufacturer's error band of plus or minus 36%.
.. e c 46.~: . . 7. As a condition of the issuance of a license amendment, Licensee '

] [, y I qi shall agree to promptly advise State and local planning authorities of the;

y - M .s view of the Atomic Safety and Licensing Board that further consideration
f "Y m W y should be given to whether there are practicable means of expediting an

G.[. ~ 7 evacuation that might be required during a rock concert or other major
"

~. 7,

J., ,f ; _.? .1 ," event at the Castle Farms site.' w.. c. ~
u. . 'W ~'

, - 8. Pursuant to 10 C.F.R. f 2.760 of the Commission's Rules of
My

.

-J.
p .1 ' "7[t N Practice, this initial decision shall become effective immediately. It, and

the prior Partial Initial Decisions and Memoranda and Orders issued in
g + C ~yM ," . q:] -this case, will constitute the final decision of the Commission forty-five

&jc 6 3 77 ance with 10 C.F.R. f 2.762 or the Commission directs otherwise. See

" '
(45) days from the date of issuance, unless an appeal is taken in accord-p v. ,,

?f
;A 6 % M#3 also 10 C.F.R. ff 2.764,2.785 and 2.786.W'' .4 ' 9. Any party may take an appeal from this decision by filing a

'

_ ,m

's ijj (, ,61.1 Notice of Appeal within ten (10) days after service of this Initial
C ' 4 ," Decision. Each appellant must file a brief supporting its position on

-

.

A p., i C 6' ",g appeal within thirty (30) days after filing its Notice of Appeal (forty (40)
M. g . A days if the Staff is the appellant). Within thirty (30) days after the period.

gs? -p - N- has expired for the filing and service of the briefs of all appellants (forty
d.'kt - 'l '

fyi*b [IM;Cf' ''M (40) days in the case of the Staf0, a party who is not an appellant may
,

,

file a brief in support of or in opposition to the appeal of any other party.
ht, , #4 A responding party shall file a single, responsive brief only regardless of

Q & Q' f |@I W:G 9y,Y .- h @5the number of eppellants' briefs filed. (See 10 C.F.R. f 2.762).:e
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.

10. Pending motions by John O'Neill are covered in part by this
order and in part by a separate Memorandum and Order.

,

11. Time deadlines in this order are applicable to John O'Neill, de-
' spite the hardship this undoubtedly will cause him., . , , -

.,.
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- Findings of Fact

i NOTE: The Board has used Licensee's Findings of Fact, as modified. .
, ^ ' by the Staff, as the framework within which its Findings were adopted.i '

'

iw .j To facilitate correct textual references, we retained the original number-'L,
'

~1 ing and lettering of findings even when entire findings were deleted by
-

...o. . , . , -

['? , 5 ., ' l us in the course of our review.
,

.
-

** b;4* r

,1 A. O'Neill Contention III.E-2 - Makeup Water System
. .

(~ ! A-1. O'Neill Contention Ill.E-2 states:4

..
- |{

, , ,' . g A. How reliable is the remotely activated makeup water system which will be
-

'

,

~. added to the spent fuel pool? How reliable does it need to be? How many sal.
, ,
'

7. -
->

[i ,.#;.W , W '/ C '.. - ] lons per minute willit be able to make up?
2''' q:c M;-- . . N 'y: y|f. J B. Will zircsloy react with steam in a fuel pool which is boiling because its cooling' c>

'' - * '/ .. L 1 ' :,j system has failed? Will the reaction become self-sustaining?*

; :Q ' ~ , y, '' ' ' .
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- - A 2. David P. Blanchard is a technical engineer at the Big Rock.; ,

:. ( , | : Point Plant. He has been assigned to the spent fuel pool expansion pro--
. . .

.

'" '

ject since 1978, and was involved in developing a system for remote acti-"- -

-A1- <:. 3 C;q vation of water addition to the spent fuel pool. Mr. Blanchard's testimo-
~,1"- .MJ'c t ny. addresses several aspects of this makeup water system. First, Mr.

'd . . J. 6. f gi S.']j Blanchard's testimony describes the makeup system and its function in

W-p;.. f',:S ^:}g>.s an accident situation where normal pool cooling has been lost. Second,
e 's," a 6. J,J he addresses the reliability of the makeup system based on a single--.c

Y.5$-[,$v?[j 9'
.

failure criterion. Third, he details the flow capacity of the makeup line
4||W;T , J under a variety of single failure circumstances. Finally, Mr. Blanchard
jy gq |'',4,.' ';. M; considers, and rejects, the possibility that zircaloy might react with,

V46-f. Sif;$ steam in the spent fuel pool. (fr. Tr. 3770.)
S A-3. Dr. James H. Stuhmiller and Dr. David A. Sargis are "scien-

[W; %j&"'.@' j
*

5 5 -

tists" at JAYCOR, an engineering and scientific research and develop-';
M~ j ment firm in San Diego, California. Dr. Stuhmialer has developed

', iM : .I computer programs for calculating the dynamics of fluids. Such programs
.i are called EITACC (Equation Independent Time-Average Conformal-

'

,

" Coordinates). Both Dr. Stuhmiller and Dr. Sargis have developed and
.' % ;[m . _'' , |' validated a three dimensional stratified flow version of the EITACC
..

.J , -

^- computer code for application in spent fuel pool (SFP) studies. Using'. , , ,

X.e.'
draulic analysis of the Big Rock Point spent fuel pool to determine the
the EITACC-SFP computer code, JAYCOR performed a thermal hy-.

D;% 6 C.,. $ .' [' [h '/& E temperature distribution within the pool under the 150*F boundary con.n
O - dition established by Licensee. The testimony of Dr. Stuhmiller and Dr.

''

{<F[. .
- Sargis provides a detailed description of this analysis, its results, and the

" ' j 6 TV empirical techniques which were used to validate the results. (fi. Tr.-r
M.M 7A$ 3849.)-

Y, @N A-4. Arthur' K. Smith, a senior engineer in I.icensee's nuclear plant
f+ : * C.9 3fg ,f7.N m support department, determined the structural adequacy of the makeup
D..NJS M " pipe under dead weight, pressure, thermal and seismic loading condi-
qqT $4'bh tions. His testimony considered the adequacy of the makeup pipe under

' " Jf alt seismic loading conditions. (fi. Tr. 3897.)
'

/

D,.,4 ,[ A-5. Staff presented four witnesses. Fred Clemer. son, a principalj$ 7 :k#%G [ P- syster.is analyst, and Richard L. Emch, Jr., the Big Rock Point project
y ~ gf. / f g.i manager, testified to the makeup system's purpose, its capacity to deliver
10.YgN; f a sufficient rate of flow to the pool, and its reliability. Mark A. Caruso, a

QWMa senior systems engineer, explained the basis for the Stafl's conclusion*

W 4 M M . M .JA that spent fuel pool water temperature can be maintained at or below -

MDdh@{.jyQ
f;P N c61 150*F by using the makeup system if normal pool coolms is lost. Final-

el# 3' ly, Dr. Pei Ying Chen, a senior mechanical engineer, assessed the ade-
.

14 p.h (Yc quacy of the seismic design of the makeup pipe. (fr. Tr. 3979.)
ay .
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A-6. The makeup system is designed to operate as a result of a pos-
I' I tulated loss-of-coolant accident ("LOCA") which causes core damage

.

and results in the long term uninhabitabilite of the containmentM ., ' , .~
'
'

J :. . ~ ' 7 -f' ; building. (Blanchard, ff. Tr. 3770, at 4; Clemenson, Emch, IT. Tr. 3979,
i at 4.)c.T E "- ' ' ' ,N A-7. The normal spent fuel pool cooling system is not qualified forM 9,@f g[

M.*?,T.Hf-f 9 y.!",d such an accident environment, and thus it is assumed that the accident

M N c.j @ '[ would disable this system. (Motion of Consumers Power Compaay for

c. A ;pf./, ' ' ' Summary Disposition on Pleadings, Testimony of David P. Blanchard

5'.[,';h.j.,% Concerning Christa-Maria Contention 8 and O'Neill Contention Ill.E-2,
.

y, % 12*. M [M.V.s j.g at 5 6, October 5,1981.) Absent the makeup' water system, if the cooling

j a.$ n?;w. system fails, heat from the spent fuel will cause the water in the spent
,9;~;9i f j t ~.f fuel pool to heat up, to exceed the design basis of the concrete and
y 7g 9 ;).N eventually boil and evaporate. (Blanchard, ff. Tr. 3770, at 11 12.)

]-
~

4i A.<- A-8. Under the postulated accident scenario, the makeup water
.

j[ z. system will not begin operating until core cooling is provided by the*

'C '
.

,

x -E recirculation of water that has collected at the leottom of the containment*

' f 0 ;^'[ , " building. Two core spray pumps recyc!c water from the containment'*

floor, through the core spray heat exchanger where it is cooled to 100'F,'Z'F - .

and then directed back to the core. (Blanchard, fr. Tr. 3770, at 5 7;
*

'7''
-

-

n' Clemenson, Emch, ff. Tr. 3979, at 4.)
}j' : - , ' _ .

.

* A-9. A minimum of 28 gallons per minute (spm) of the water
drawn from containment by the core spray pump is diverted through the>1 '. ''~

'N ' ~ " makeup system to the spent fuel pool. This process will begin between 4
J and 24 hours after the onset of the accident. (Blanchard, ff. Tr. 3770, at

7-10, 27-28; Clemenson, Emch, ff. Tr. 3979, at 4-5; Blanchard, Tr.V .- .*

M ~
s.

J 3847; Emch, Tr. 4028-29.)
.

|q q ^ Q-( A-10. It is necessary to cool the spent fuel stored in the pool by^ '

-
- t keeping it covered with water. (Blanchard, ff. Tr. 3770, at 11.)'x' . ..

*

' '

> / - # .i A-II, if the possibility of the spent fuel becoming uncovered were
t -

'

f. . N .' O.} credible, the potential for fuel melting and a zircaloy/ steam reaction
.

-

:- f,; would require analysis. (Id. at 31-32.)'

'

A-12. The makeup system must also keep the pool completely full'

./ J 'j) of water, in accordance with the assumptions made by Dr. Prelewicz in
'-Nr p:

'-'

,;. ,

/;I determining pool moderator conditions and Dr. Kim in performing the' '

,. ,

"' ,' ~.,. criticality analysis for the spent fuel racks. (/d. at 11 12.) e

q.p,
f,M A-13. The makeup system will also prevent steam generation that-

nL,,.4.. : .j could result in containment repressurization. (Id. at 13.)
A-14. The design outlet. temperature of the core spray heat exchans-

%' d.M. .Mh..;
MW,

yW.[iy er is 100*F. The maximum / predicted decay heat generation rate will be 6

.

x 105 Btu /hr, based on Licensee's expectation that it will discharge
..J. '.? 't +'g .'J. .t >;

.: ~~ -,

~[ >4 - .g,
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[ twenty-five fuel assemblies into the pool following a refueling outage of-

.,

at least 30 days. (Id. at 8-9; Tr. 4030.)
. A-15. Licensee has committed to maintaining the 150*F bulk pool.c. ; q,

'
- - temperature restriction because that is the pool's design basis - the in-

.

i' .._# .

.;. ..";. I tegrity of the concrete pool cannot be demonstrated by analysis for
; Jgi,7j'. ,] , O f , higher temperatures. (Blanchard, IT. Tr. 3770, at 3.)

ggj.:. p,: ,, * W |%
'

A-16. One hundred and fifty degrees Farenheit is the temperature
.c5,:# J 5 ., below which the American Concrete Institute Code indicates that loss of

'

.

rp W '' * ? ; ; .'.] concrete strength is not significant. (Id. at 8,9.)-

' ;').j jj .y - , f '|Q A-17. For purposes of evaluating the reliability of the makeup water. .
,W.~ -' i system, that system is defined to include those portions of the core

(M. J.,' 17. 5;. A , , spray recirculation system on which the fuel pool relies for its' source of

y'ke h 8.h .p Lp makeup cooling water. This includes all piping and active components
Z. .s.& . i ? J. '? between the suction strainers in the bottom of containment and the fuel
' T1 pool as well as the piping and active components associated with provid-v. <

1 y"
...[ ing cooling water to the shell side of the core spray heat exchanger. (Id.-

, m

: W _
< at 5; Tr. 3353-54, 3373.) For purposes of evaluating seismic design,

' however, only the makeup pipe itselfis relevant. (Tr. 3373.). ..- ' '

*

.

' A-18. There are three pairs of active components in the system feed-
i.j ;. . .y . ing the makeup line: two core spray pumps, two fire pumps and two
; Mii core spray heat exchanger valves (MO-7066 md VPI 5). (Blanchard, fr. -*

4.f Tr. 3770, at 15.)
A-19. These active components are located outside containment,<

-

9:7; and will not be required to operate in an accident environment. (Id. at'

+ 15 )79 .

;Q " - A-20. Either of the two core spray pumps is sufficient to provide4

Q, y; .f. cooling water to the spent fuel pool and the reactor vessel. Similarly,y c.

L;g ,;,9 ^ E ' either of the two fire pumps is sufficient to provide cooling water to the

jg:, T;;j (%,' shell of the core spray heat exchanger through either of the two core
~

~;5.~.|C.pg spray heat exchanger valves. (Id. at 7,15; Blanchard, Tr. 3791.)

k'S
;M'2

i

, ~ ^ ' ri ' A-21. The power for each core spray pump is supplied by a separate
' .T AC power bus. The normal power source for these buses is o:T site.* '

f 77- - -
#'

8 .. / . .q Either of these buses can be transferred to the emergency power bus if

n ... . offsite power is lost. (Blanchard, fr. Tr. 3770, at 15; Blanchard, Tr.4 1 ..
;j. w r ;. ?~,. . ~.. 3841.)
38* ,:ij A 22. The emergency power bus receives power from either of two

' ' '

:ME':< a./. ' 41 onsite emergency diesel generators. (Blanchard, ff. Tr. 3770, at 15 16.)
'

h$D.; J, M / A-23. One fire pump (electric fire pump) is powered by the
S'M.MAiy/;. . emergency power bus. The second fire pump is diesel driven. The elec--

W 4,y tric fire pump can be powered by either of the two emergency diesel
M M'h,Md@ >. e . k. ..h

generators if offsite power is lost. (Id. at 16.)
J.,Tg.N~d... .
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A-24. One of the core spray heat exchanger valves (MO-7066) is an

'

7 .' - [ AC-powered, motor-operated valve remotely actuated from the control'

: ' b. ' . g J' j room. In an emetgency it can be powered by either of the two diesel
L . . ;i . " ' ' J generators via the emergency bus. Alternatively, this valve can be manu-
#M[. i r, ,' ) ally operated by a handwheel. The second core spray heat exchanger. .

d%c8 MC.,yj valve (VPI-5) is hand operated. (Id.)

%Q /:# g A-25. The remaining components in the system feeding the makeup

M@g@Q . -/i cl.Jf line are passive. They include the suction and discharge of the cc.e

4. ..? $ * 5 spray pumps, the core spray heat exchanger, the makeup line and valve
Q ?,h .'' j,',, yq to the fuel pool, and the piping between the fire pumps and the core

.; .< P 3 spray heat exchanger shell. These components have been designed not
ydh; s'j ',3 d to fail. (Id. at 18-19.) -,

* 9.[ b '.? , el A-26. The majority of the passive components in the system feeding
the makeup line are located outside of the co itainment where there are"'-7; - .

i

j' 1 no lines containing high-energy primary coolant. Therefore, these
.

y

''.# , q components are not vulnerable to pipe whip or steam impingement er to
- <

- -' the hostile environmental conditions inside containment following an

u,. y * Y- accident like TMI-2. Further, the makeup line is routed so that it is not
located near the reactor primary coolant line and thus both could not be' n.' t. - a.s. a da:nw,ed by the drop of a heavy object such as a cask. This routing also
makes it unlikely that a failure of the primary coo ant system leading to, ;/;;* *,

*x' a LOCA could simultaneously cause a failure of the o001 makeup sys-4

' l' ' ( tem. (Id. at 18-19.)*

S 7.f
- A-27. No credible mechanisms could cause failure of any passive' '

components following a LOCA. (Id. at 18; Blanchard, Tr. 3788.)_ j('< 7 j

fa 1 A-28. The makeup line is 190 feet long and consists of 115 feet of 2-

N G;[ g : inch-diameter piping aad 75 feet of 1-inch-diameter piping. (Blanchard,
'

. c

y %; y p " ~ .
'

',
fr. Tr. 3770, at 5; Clemenson, Emch, fr. Tr. 3979, at 3; Blanchard, Tr.

k.R,kF: 7 , s y: 3781.) Given the pipe' diameters, there is no credible possibility of pipe
,

" g ~ f. , blockage by crud, scale, rust, or other foreign objects. (Blanchard, Tr. >

.g(.phy .-?FhC. 3807; Emch, Tr. 4033-34.) As an additional precaution, the pipe will be -

y $g@'h;?Y
,

j% . flushed each year with rust-inhibiting chromated water. (Blanchard, Tr.

'N l~n 6 ;. 9' 3943-44.)~,

,
.

One surveillance test, a hydrostatic test of tubes in the heat
M'qZjI'[ 9.Na

A-29.'

exchanger, is performed while the plant is at power. This test temporarily[' A , . g
4 j]%; ( removes the core spray heat exchanger from service. This test is per-

1, cli;f $3 - formed each month, during which the makeup system is inoperable for,ik3.'T3
' b.E % gg%, no longer than 4 hours. Since the test is brief, a LOCA is not likely to

Nb'dOWQ.O occur during this time. However, if a LOCA does occur during the sur-
veillance test, the makeup system can be made fully operational before

y g $2E: h t? 4"f5 h ed the water in the containment has reached 14 feet and recirculation is
,.- Q P p ' G| a .g initiated. The valve realignments required to return the system to opera-

.
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tion are all external to containment and entry into containment is not re-
quired to return the heat e:: changer to service. The operator is expected-

,

to terminate the test and return the heat exchanger to service immedi- '

.

ately upon the occurrence of any reactor trip. (Blanchard, ff. Tr. 3770, ati . x -

j,

: d ;:: s
.. - . . . 21-23.)

.

T .
- A-30. Licensee has established comprehensive valve position con-

' ''
.

~ S,j[' :, .- % d;
trols and verification procedures to assure that plant workers will not- .

, ), . n ~

,s ';. 7 inadvertently render the makeup system inoperable through the mieposi-
M D 4 '' ' - . 'j tioning of valves. (Id. at 18-21.).

".' . Tc ' . . '.t] A-31. The operator can add water to the pool through the makeup.

'

n y a.; j line even if neither of the two core spray pumps is running, even if the;

i?J;. ., ~ ' - c, 4 core spray heat exchanger is isolated and even if there is no water in the.s

N@g9.f|C h.J..5 (3) bottom of the containment. This is accomplished by opening motor-
m.

.

tp. . operated valve MO-7072. This valve can be electrically or manually

?? , N 0 !j
operated from outside containment. Opening this valve' routes waterW;. . _

i from the fire pumps directly to the spent fuel pool. (Id. at 24;
n 1 '7" ' ._ s_. Clemenson, Emch, ff. Tr. 3979, at 4, 6.) '

P F .. '''J A-3 2.' For the best-estimate decay heat rate of 176,000 watts, a
,-

.

24-spm makeup rate is sufficient to prevent the bulk pool water tempera-,

' ;f
^ j ture, and hence the concrete temperature, from exceeding 150'F.. .,

.f 1 4 (Blanchard, ff. Tr. 3770, at 9.) A larger decay heat rate of 217,000 watts-

,

N@#
~

l would require a 30-spm makeup rate to prevent the bulk pool water tem-,

1 perature from exceeding 150*F. (Caruso, ff. Tr. 3979, at 3-4; Stuh-,.

l miller, Sargis, ff. Tr. 3849, at 5.)
''

' *
.

0;e f A-33. Licensee will institute a technical specification to assure the
'

7

.- , , '_ q adequacy of the makeup system before plant startup following any

Qfs _ '. E.]
outage where spent fuel h.ss been discharged into the pool, taking into

,

. . 1 .. J , ._
_t account the power history of each assembly discharged into the pool, the

SM.S o. %. a number of assemblies stored in the pool, and the effect oflake tempera-

:.g JiQ .'. f[~.g f/35.. ture on the temperature of the makeup water. (Emch, Tr. 4008;
y( < p ' f. Blanchard, fr. Tr. 3770, at 28-29.)

. Q: f -.
,

,

.- -

; A-34. Flow testing of the makeup line will be performed before

f.(W, , * '
'

startup after each refueling to make certain the line is free of
..e n , . . obstructions. (Blanchard, ff. Tr. 3770, at 28-29.)Mf.Q.:' 4, ' .] A-35. Licensee hos used standerd hydraulic analysis techniques to
, Liy % V . c.3 ] determine the water flow rate through the makeup line under a variety -
yggj yO!;g; ! 'of conditions A mass and energy balance assessment was performed to- .

pd.WAS . ; .d evaluate flow to the pool through the piping associated with the makeup

[M @$2@N f6$
A %l system. Flow resistance was analyzed 'using standard algorithms. (Id. at

y 25; Clemenson, Emch, fr. Tr. 3979, at 5.)D U h S [;kN A-36. The algorithms were incorporated in a computer program
v

$:;h:1 M M QI called FLOWNET. FLOWNET was used by Licensee to establish the ad-
r ,W ; u . 'g m
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,[ equacy of core spray and enclosure spray flows following a postulated
LOCA. FLOWNET was also used to design the makeup line to obtain-4

'

r' adequate flow to the pool without diverting so much water that the ade--

. y, quacy of flow to the core might be jeopardized. (Blanchard, ff. Tr. 3770,#
-

J M at 25.)
,

'J A-37. Two models which include the makeup line were analyzed
M ;;j~

.

with FLOWNET: the core spray system in a recirculation mode follow-
1

,7,' f; ,] ing a LOCA and the fire protection system with valve MO-7072 in posi-

y |'' s. 7, ; y
tion to supply water directly to the pool. Several cases were run assuming

' j various configurations of the core spray and fire protection systems,, cy "f i
a* 1 including single failures of components in the core spray system. In-,

.,p i . - j addition, a series of flow tests on the system were performed. (Id. at 26.)

''f :. A-38. In no cases were the calculated flows to the core spray lines or

,1, the spent fuel pool makeup line below the required minimum rates,/
'

%
J even where the worst' single active failure was assumed. (Id. at 27-28.)

A-39. (Deleted.)
A-40. The makeup pipe is made of Schedule-80 carbon steel.

(Smith, Tr. 3923.) A dropped wrench would not dent the pipe enough'

'
' to stop or significantly reduce water flow. (Smith, Tr. 3928; Blanchard,

Tr. 3802.) Nor could t.he pipe be crushed by being stepped on. (Smith,
Tr. 3936-37.) In addition, Licensee has promulgated administrative con-
trols to prevent fuel elements from falling on or near the makeup line.
(Smith, Tr. 3929.)>

A-41. The structural adequacy of the makeup line under seismic
loading conditions was determined by computing potential pipe stresses
using the ADLPIPE computer code and comparing these stresses to
those allowable under applicable piping and support codes. The maxi-;

mum potential pipe stress under seisraic loading is approximately 8800
,? ; psi, while the allowable stress is 36,000 psi. (Smith, Licensee's Prepared'

Testimony, at 2-3, fr. Tr. 3897; Chen, NRC Staff Prepared Testimony,
,

. 'C at 2-3, ff. Tr. 3979.)
A-42. That the makeup line crosses expansion joints has no signifi-

,

' ^ j cant effect on its seismic capability. (Smith, Tr. 3938.) The motion of
1 the expension joints is very small and will not significantly affect pipe

,y
stress. (Smith, Tr. 3940-42, 39f 7-60.) All pipe supports were evaluated
in accordance with American Institute of Steel Construction (AISC),

;] Manual. (Chen, ff. Tr. 3979, at 2.) (Smith, Tr. 3949-50.) Anchor. bolts
meet NRC guidelines concerning a factor of safety of 4. (Chen, fr. Tr.

]4
,

,

3979, at 3.)!
,

,

t u.: 1 A-43. JAYCOR performed a thermal hydraulic computer analysis of
C 'OE the Big Rock Point spent fuel pool to determine whether, despite an'

/q average water temperature of 150*F, the pool walls and floors might be-

-(;;
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subject to higher temperatures in localized areas. (Stuhmiller and Sargis,''

,,

^ fr. Tr. 3849, at 3.)
' ~

1. . A-44. To determine the greatest temperature which could developm
,1 ,

in the spent fuel pool, it was necessary for JAYCOR to calculate theJ' '. ~ ' . . ,

..R. . N ','' circulation patterns which carry heat away from the fuel elements. (Id.

h4e.
., fj,. , p|

,

N.I. at 7.)
'

'

f.W "')i+.b _ :6 F:
A-45. JAYCOR's EITACC-SFP computer program solves the equa-

: 6 g. c;;; tions governing buoyant flow in spent fuel pool geometries, taking into

@'@7. .f g:. - Q- M Q IJ.Q.3j-
account the location of the inlet cooling water, the location of the exiting

@r flow, and the geometric blockage and flow resistance of the spent fuel
,

j|;p@j[dj];j
d'j-[ , ' racks. The program output presents detailed data on the temperature

,;g ;7.s. and flow quantities in every part of the pool. (Id. at 8.)
.py y, 2.d1 $ A-46. JAYCOR divided the spent fuel pool into 1430 computational

# ') q
h. ]1.

volumes, in each of which the equations governing buoyant flow were
w -.u; o- solved. The shape of each computational volume was chosen to capture

X. . " '1 various geometric features of the pool, including the space between the"
-

,

2 -4 spent fuel racks and the' floor, the large gaps between the racks and the- .

j cast and south walls, and the shapes of the racks themselves. Certain'
. :. , -,

~ ~ _1 small gaps between the racks and between the racks and the north and:-;.

@ A.I'.
,- d . west walls were not explicitly modeled, but their contributions to the'

..

: total flow area were taken into account. (Id. at 8-9.).s
'< A-47. The makeup system was assumed to be operating and pouring,.0; _*

.
o

d 17 ( j 100*F water onto the top of the northeast corner of the pool at a flow..

p 4 rate of 30 spm and a heat generation rate of 217,000 watts. (14. at 4-5.)p .

. J.< ' , c . j A-48. Several conservative assumptions were made by JAYCOR to
:#- . A maximize localized temperatures. Of the 217,000 watts to be generated

??' , ' . Lj by the spent fuel assemblies, ass mblies generating 82% of that heat rate
4 .i U;; . ;G) were placed in the F rack with 02% of the total heat rate located in the

0 6 .J'c. Q R N northwest corner. (Id. at 9; Stuhmiller, Tr. 3868-69; Sargis, Tr. 3905.) It
',q- ?|ds" * J : was assumed that heat was not lost throulth the walls, floor, or pool

y? R7 surface. (Stuhmiller and Sarsis, fr. Tr. 3849, at 9; Sargis, Tr. 3890.)

c, ,.~',* m'.'C A-49. Under the most severe loading distribution of fuel, the highest-

*

.J 'l temperature on the pool floor vs.ried from the average by no more than'
,

' j 0.4*F, while the highest wall temperature reached only 2.7'F greatero
- .4- c,d than the average. (Stuhmiller and Sargis, ff. Tr. 3849, at 1011;'

'

Stuhmiller, Tr. 3869.)y .s
;'? 9 [' (.i A-50. The design basis for the makeup' water system was initially

'

Ph.,- . conceived by Licensee to be 30 gpm as the maximum amount of flow'
.

4[.. g ,-37b@j,
.93 that could be diverted from the core spray system to feed the makeup

line~ under the worst-case conditions. Worst-case conditions were-

dx%y;7 f.'j, a N :.; - defined to be the recirculation mode with a containment spray valve; the

'$ { ; w "? open containment spray valve is the worst single active failure. The
L, q .- 2

m % . $ ,q'1
.x.
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system, as designed and tested, delivers a minimum of 28-gpm flow
rate. (Blanchard, Tr. 3768-69; ff. Tr. 3770, at 25-28; Emch, Tr.'

,,

~ - 4028 30.)
A-51. Using a 28-spm flow rate with a heat rate of 205,000 watts,*

, ,,

JAYCOR determined that the general circulation patterns predicted at. _ e ,

.4 E' the high flow and heat rates remained unchanged. The only difference'

"i y [' was a drop of 0.l'F in the temperature at the warmest spot in the poola
.'h,. J. X ' ~

.

(2.7'F to 2.6'F). (Stuhmiller and Sargis, ff. Tr. 3849, at 11.)

NM' M A-52. The EITACC-SFP computer code used in the thermal-
@i?[; , j-

,

,g hydraulic analysis was verified under JAYCOR's quality assurance
. .n ; m . .; program. (/d. at 13 14.)
'Nf ;4 , A-53. Data recorded in cold-leg injection experiments performed by

e i.OY@.@b. '
,

fd:W
.

the Electric Power Research Institute have provided extremely detailed.o
information on the mixing of cold and warm streams in a variety of'

turbulent flow situations. The JAYCOR computer code was applied to- - ,s. ,

3 this probiera and its predictions were compared with the measured tem-' ~ '

.
perature fields. Despite the complexity of the phenomena, the JAYCOR

<' -

! calculations were generally within a degree of the measured values ands

; always within the scatter of the experimental data. (Id. at 17-18.)
. ' ,,' [ A-54: An attempt was made by another company to actually measure'

.

h 7f the temperature and flow patterns in the Maine Yankee spent fuel pool

L . ;. during a refueling outage in 1982. In most locations within the pool,
': , , V.9 however, the measuring devices were not sufficiently sensitive to mea-
- b- .w sure the convective flows that developed. The JAYCOR computer code

accurately predicted that the flow velocities would often be beneath the- .

| range of the measuring devices. In addition, the computer code was ableh,, :, , '

;9r? ' ; to reproduce the pool temperature data to within experimental error.
A. W i. j (Id. at 18 19.)

'

.~ .Q4g - ] A-55. JAYCOR performed a scale model experiment to develop'

. J.t . M j data on convective flow patterns in operating spent fuel pools. (Id. at
. % 1 19.) This experiment was presented at the hearing by means of a full-'

-2' color movie. (Tr. 3859-63; Consumers Power Company Exhibit 17.)
H .i; * The experimental model was used as an additional way to verify the

"

L'
L [' 2, EITACC-SFP computer code. (Stuhmiller, Tr. 3882.) Computer calcule- -

.

V ;?. tions were performed to correspond to the model tests. These calcula.

?.9 :"
tions were then compared with the actual average and local temperaturesL

$L and with the observed circulation patterns. (Stuhmiller and Sargis, ff.Lw
W.99|T , u Tr. 3849, at 20.) The EITACC-SFP computer code was generally accu-
h/Mp,i rate to within half of a temperature degree, while the maximum error+

Y was between 1 and 2 temperature degrees. (Sargis, Tr. 3903.)
M" r;NM '

,

fuel and spent fuel racks. (Blanchard, Tr. 3830.) Some of these items
A-56. There are additional items in the spent fuel pool besides spent

H.p<g.fgr
' y. 3 Q
,. - . ..

-4

.y c ;.. . 709

||i [3
v.,

# ~V? *% N''
' |

',*? *'Y s'**k~*ty

'
- - ,

|

| -- t
, , ."

;. .- ,,..

' | ' " * .| '

.

9 i

4 8.,



_. _ _. _ _ _ . = _ _ _ _ _ _ _ _ . _ . . _ _ -. _

%

.

;

.

are stored in the pool on a permanent basis, including special racks con-;

. . ; taining control blades and a small amount of research and development

, ,
equipment. (Blanchard, Tr. 3830, 3866.) Other, smaller, items are' '

>

k.
-

;, ;: stored in the pool temporarily and then sent off site. Radioactive mainte-,-
,

7 nance materials are stored temporarily in buckets on the floor of the-
i, '. ~ ' '?H . J pool for biological shielding purposes. (Blanchard, Tr. 3870, 3874.)I

' t- ;; :.'J ;j Large casks are periodically stored in a designated area in the southwest.,

y . 4i cy |.j corner of the pool. (Blanchard, Tr. 3871.) [
, A '. N W A-5 7.' All equipment of significant size permanently stored in the,

af4j spent fuel pool was taken into account in JAYCOR's computer model._. g .J b ,

,

. - ?N c, .,g (Blanchard, Tr. 3866.) Moreover, as a conservatism JAYCOR included -
.-

., -j. , f,'jJ ? %/d in its calculations more racks than are presently in the pool. (Stuhmiller,

g, >h,@'& ''dco. Tr. 3872, 3884.)
',3 | . Ti A-58. The placement of additional objects on the floor of the spent

_ '' 'il ' ' , fuel pool could, under certain circumstances, block or divert flow pat-
terns and influence local temperatures. (Stuhmiller, Tr. 3951.) Howev-1 4

l. er, local temperatures will not be affected as long as important flow pat-*

,

. 3J terns are not blocked. (Stuhmiller, Tr. 3952.) In this case, the important, ,
',

~$~1 flow pattern is through the space between rack B and the east wall of the
,

7:>,# ' s; pool. This space, if not blocked, will provide the necessary cooling path, -

:4

p . - & , 1. ,:. ; and local temperatures will remain consistent with the JAYCOR

'".;F M'; analysis. (Stuhmiller, Tr. 3953-55.) +.

#,w :e* A-59. Licensee has agreed to issue written administrative procedures .j 7-s' @'&> prohibiting the storage of any materials in the area between rack B and
the east wall of the pool. (Blanchard, Tr. 3955 56.)Eg ,i *

1

[
- ',, g A-59a. Mr. Caruso of the NRC Staff reviewed the JAYCOR analysis. '

,

'4 g.p:? Based on that review and on the Licensee's proposed technical specifica-.

@ f ;p'I 4 ; N N ..,M.. , ; eq
tion verifying cooling capacity, Mr. Caruso concluded that the pool

%? 9 water will be well mixed by natural circulation and that a bulk pool water
" .p,i M.i.Nf' temperature of 150*F will be maintained with a maximum localized.

W e e 'g, water temperature ofless than 153*F. (Caruso, fr. Tr. 3979, at 4-5.)*

;- 'f? " A-60. Big Rock Point fuel cladding is made of zircaloy, which can, ,

' [, 5 JV .*4 react with steam at high temperatures. The reaction rate becomes signifi-

%% C 'ji i'a, w g$
cant only at or above temperatures of approximately 2200*F. (Blanch-

' ' ard, ff. Tr. 3770, at 31.)
;.. M {*'j % ', "h R n } A-61. The temperature of spent fuel cladding at Big Rock Point
Tcg,'. f;g '( gQ could approach 2200*F only if the spent fuel became uncovered by

[N,m//;.jdgb water. Operation of the makeup system will prevent the spent fuel from
dtB * id3% becoming uncovered. Operation of the makeup line will prevent the

, t .9 .f h. oulk pool water temperature frora exceeding 150*F. (/d. at 31-32.):
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B. Christa-Maria Contention 8 and O'Neill Contention III.E-2 -
Integrity of the Concrete Pool Structure,

,

B-1. These two contentions are identical and state:,

. ,

N . ,
The occurrence of an accident similar to TMI-2 which would prevent insress to*

, . . , = * , ;i the containment building for an extended period of time would render it impossible. ,
_^ ' +

2 .;- | to maintain the expended spent fuel poolin a safe conditiort and would result in a'

'
- .A significantly greater risk to the public health and safety than would be the case if the'' . . IE ' . . , .) increased storage were not allowed.'/ ..'. , a/a

,-.

,
,

.g> ; Genuine issue of fact (5), admitted in the Licensing Board's Memoran-' .-

p,R y;4,. ;i dum and Order (Concerning Motions for Summary Disposition), Febru-
Y,

.

] ary 19,1982, LBP-82-8, supra,15 NRC at 312, states: "Is the concreteM.
; p 7 ~ "-s- in the fuel pool strong enough to resist a temperature of 247'F and point~

'l loading from the storage racks?"' '*

. :. B-2. Licensee subsequently committed to installms a modified
i - ] remotely activated makeup water line to the spent fuel pool that will

' maintain 150*F as the maximum bulk pool temperature (Letter of J.- *

' '' _
,

Gallo to Licensing Board, September 9,1982). In view of this, the
genuine issue of fact should be revised to read: "Is the concrete in the

:
__

fuel pool strong enough to resist a temperature of 150*F and point load-
ing from the storage racks?"

,

B-3. On September 30, 1983, Licensee submitted the testimony of'

_, ,
,
' Dr. Howard J. Eckert and Dr. Maderapalli K. Prabakhara. Both wit-m- .

', d nesses are structural engineers employed by NUS Corporation. Their
.

, ' ,*

i - f joint testiraony presents a structural analysis performed by them of the, ,

.. ]
Big Rock Point concrete pool under dead, hydrostatic and thermal'. '

A loadings, which assumes that the bulk pool temperature will not exceedi " ' . . . ,,

150*F. (Eckert and Prabakhara, ff. Tr. 4058.) In response to a Board"?7 *
.

, ,

,., '/ question regarding the applicability of the NUS analysis to 'he pool struc-X'

,

, . . ' . . i.-. ''] ture as built some 20 years ago, Licensee submitted the testimony of
Professor Mete A. Sozen, a professor of structural engineering with spe-'' ' -'b: ,

.j cial expertise in reinforced concrete structures and a member of the- >

American Concrete Institute Building Code Committee, who concluded"

3

,
j that the analysis applied to the as-built structure. (Sozen, fr. Tr. 5137.)

' , - ,7y On tMs issue, Licensee also submitted the testimony of Jerome D..

'' ' , , ' ' 'j Lescoc, Licensee's construction superintendent during construction of
..

'

the Big Rock Point Plant. (Lescoe, fr. Tr. 5131.)
~..',.1e .) f

*

, ,

C B-4. The NRC Staff submitted the testimony of Mark A. Caru,o3 , w ..f
- and Drew Persinko, who reviewed the Licensee's analysis for the Staff

P.1 ,i J '
m ,. '

,,,

-., /j and prepared the Staff's Supplemental Safety Evaluation Report (SSER)' W ,.
on the pool concrete. Their testimony concluded that the Licensee's.*

' ~ ~ ~ ' -l analysis adequately assured the integrity of the concrete structure under.

, t -
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y ' '
> . the assumed accident conditions. (Caruso, ff. Tr. 3979; Persinko, ff. Tr.

. .
4169.) The Staff also agreed that the analysis was applicable to the struc-~

.; ture as built. (Persinko, Tr. 5178 83.) The Intervenors submitted no tes-,

! timony on this issue.U. ' :

*' ,a 3
'

B-5. The Big Rock Point spent fuel pool is a rectangular reinforced.w '.
concrete structure with its cavity sheathed in a 3/16-inch stainless steel- +-v.- ,. .

Of,',f.4 } -y7l:) liner. The walls vary in thickness from 2 feet to 6 feet 9 inches. On three
; ;;. Af ^ , * C|M sides the pool structure is supported by walls below the pool walls. On

the fourth side the pool wall is supported by a shear key, a reinforced"W. /@ H : . ";?i
.

Q 8,' f;;d concrete member which protrudes from the reactor cavity concrete. '

m ,aM (Eckert and Prabakhara, IT. Tr. 4058, at 6-7.)f.5
jd e.' g ; p( _O. ,ff.. [ -

B 6. As the pool water heats up relative to the surrounding airf$ ' .'J; E
under the postulated accident conditions, thermal loads, in the form of

-| my;<iu temperature gradients, are imposed on the walls and floor of the pool
- ; structure. Concrete expands as it is heated. Here the inner surfaces of

the pool walls and floor will heat first and therefore will tend to expand-
' '

-

- more than the cooler outer portions. Because the walls and floors are
F '' connected, they cannot independently bend to accommodate thisa .,.

' growth, and internal forces are created in the concrete. These forces,.

termed shear forces and bending moments, resist the tendency of.sec-[. ,w
- '

s ;.. w '; tions of the concrete to shear (i.e., slide relative to one another) and to
4'm

.-

bend (Id. at 4.)*y1 . . .

?. ci ~ , ^.#. B-7. Drs. Eckert and Prabakhara initially determined the thermal<

I3 A 3 6L loads caused by the assumed accident conditions. They also calculated-

* C .A i Y - the loads imposed by the weight of the structure itself and its contents.''

M- ,S7 :
.

culated parameters, such as moment and shear, which portray the struc-
Using these loads and a mathematical model of the structure, they cal-

y-3jy f"
3|$6, % |.Y 3 ture's behavior. To determine the adequacy of the structure, they then

compared these shear forces and bending moments to the strength
QW@: it @ lF. ...f.,[

,,

@ % i;ilj'- capacities of the concrete and the adequacy.of the steel reinforcing bars
y s '.>.J. J.w r ; , . embedded in it. (Id. at 5.)

, B-8. The witnesses assumed a water heatup rate of approximatelyW ,
7,y( *, ..,;g l'F per hour from the operating temperature of 101'F to a maximum4 ., (. | /

A J : ;4 ,,_ Yjs bulk temperature of 150*F. Because the stainless steel poolliner expands
T ''p , Q,y .t 5 faster than the concrete, they also considered the load this differential
W" C + tv4 thermal expansion would impose. In addition, they considered the hy-

);f @[[y - N.]
'

drostatic pressure applied to the walls and floor by the pool water and,

. |y%M the deadweight loading of the water, the racks, the fuel, the floor slab
g2&_ ..r:: Hy.d and miscellaneous equipment. In determining the strength capacities of
P 6M.: the support walls tl'ey also considered the weight of the pool walls. (Id.
yf[; ',n% @* ' T,'.W,4.at 7-8.) -. -

-,
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y . B-9. Drs. Eckert and Prabakhara performed a finite element analy- *

, ,

sis, idealizing the structure as an assemblage of discrete blocks, for eachj, ,

of which shear forces and bending moments were calculated. Because' *

..

the inner surfaces of the walls and floor will tend to expand more, theL . . ' -' ",-
inner portions of the structure will be in compression while its outer por-~- -

Q g. ..O _ ' -i tions are in tension. (/d. at 9.)

* #.tdfh ..f . 3 B-10. Concrete is relatively weak in tension, hence the need for

$O.h : .NM5.KWi F-|,']j
- steel reinforcing bars. When the tensile stress becomes great enough a
crack is formed, and as load increases the crack progresses, thereby

G;4'fi 10 0 -di . reducing the flexural stiffness of the section, and affecting the distribu-

i, $@t||4 & ,. W l
p 79 . - 12j tion of load as load application continues. To reflect this behavior the.,

witnesses performed a nonlinear analysis, increasing the load in incre-
yM ments, after each of which the stiffness was reduced, until the maximum[5;[1 C. -.m.

"|h. "? ~ .f gradients were reached. (Id. at 10.)

f~ B-ll. This procedure is approximate because it assumes that the' '''

t maximum gradients for each wall and the floor occur at the same time.4'- ,

j in reality, because of the differing thickness of these elements, they
,

~

ei would heat at different rates. Because the NRC Staff questioned whether
q this method of applying load was conservative, and because of an error

<
- in the application of the computer code, Drs. Eckert end Prabakhara'

,

reperformed the analysis applying the maximum gradients at the time(y ?,
'

they actually occurred and correcting the error in computer code applica-
-

, #,.

F "^ ..[ . ,s * <- tion. The NRC Staff also questioned the ability of the structure to resist

'

;fX
~.

|;,c w f j forces generated by differential expansion of the steel liner and pool con-
,

'
~ ' - crete since this was omitted in the January 10,1983 analysis. Therefore,

'lf [ ' ';
~

'

q' the witnesses also performed a study of the effect of differential thermal,

C.. expansion of the stainless steel liner on the pool concrete in conjunction
H with the reanalysis of the January 10,1983' submittal. (/d. at 10; Per-

| Q-]; ,;i , y'GMf sinko, fr. Tr. 4169, at 3.) .

B-12. The. witnesses calculated strength capacities at various cross-9.:. 4 , x ,' g%v
. g..

sections of the structure in accordance with the ACI Code. The capacities~' -

k 1 are a' function of the yield strength of the steel reinforcing bar, the com-

is 'j pressive strength of the concrete and the dimensions of the section.'
.

Of j: '! (Eckert and Prabakhara, fr. Tr. 4058, at 11.)/ <

;E o f; f;' . ?| B-13. The Code indicates that the strength properties of concrete are| 'y ;

ag 7. q c. j not degraded at a temperature of 150*F, and it allows temperatures pf up
-> to 200*F in local areas. (Id. at 5.)

, M; * M f . Mf// Q. W B-14. The Code also specifies required development lengths for the ,

.
.

@ C ?f5 pi:' " /'M . reinforcing bar, i.e., the length of embedment necessary to assure that
;/W: . $ h i ( ,; the bar can be stressed to the yield point. Splicing of the bars is normally
p' a.i .?6

' accomplished by overlapping, and required lap splice lengths are also

k. F '' E, specified by the ACI Code. The analysis showed that in one location a
"

3
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, ,

lap splice was not suflicient to meet the Code criterion. A recalculation
which used information from a paper published in an ACI Journal in
1977, and which took into account the strength provided by the 6 inches

- of concrete covering the splice, showed that this splice was adequate.
~

(Id. at 12-13.)
.| 7 - B-15. To compare the strength capacity of the structure to the cel-

'

culated forces, the witnesses computed ratios of the shear and moment'

s.
' '

l_ h,., capacities to the calculated values of shear forces and bending mornents.~
-

, 7,. ; , . <
,

They also computed ratios of the length of the reinforcing bars and over-' '

.
,.

laps to those required to develop the moment capacities. Values of these
1'

il ~ .{ ratios, or margins, greater than 1 indicate excess capacity, or strength.
'''t

'

(Id. at 13.). ;. .t ,

* ; 'Q :. p ., ; B-16. (Deleted.)
'" W % B-17. The thermal-hydraulic analysis of the Big Rock Point spent.

fuel pool performed by JAYCOR and discussed in E of this opinion
showed a localized area in one corner of the pool in which the pool'

' water temperature reaches 152*F, i.e., 2.7'F greater than the bulk pool
temperature. Such a localized temperature is acceptable with respect to
concrete strength properties, since the ACI Code allows temperatures of

- . up to 200*F locally. Also, the strength margins at this location are sufTi-

] cient to accommodate the effects of this smalllocalized increase in pool
water temperature. (Id. at 14.)i

i B-18. Assuming a minimal gap between the pool and the liner,
,

'

Q which is reasonable, all aserage shear, local shear and development
._

,- length (with the inclusion of the test data) factors of safety are greater*

than 1 for the pool floor and walls. The moment margin for the pool

_

floor also exceeds 1. In one location in one wall, the moment margin-

was less than 1. Exceeding the allowable moment locally is acceptable._;
,

U- 7 a: 1 provided the surrounding material can carry the additional load and no
s . El collapse mechanism develops. The witnesses examined the margins sur-' ;1

- - '%cU rounding this region where moment capacity is exceeded and concluded

,
that the surrounding material is capable of carrying the additional load
and that no collapse mechanism will occur. The support walls have mar-

, , ,

gins greater than unity with respect to all applicable parameters whenr!| t- - :.
R one factors in load redistribution in the walls. (Id. at 15; Persinko, ff. Tr.'

W* , . < . ' ' . - . 4169, at 3.)'

.

G. B-19. In addition, in response to an NRC Staff question, the Licen-- - -

.'. '

'3 see analyzed the shear key located on the west wall and determined that7...

.a - : ! it was adequate to support all calculated loads. (Eckert and Prabakhara,'

>
l'O. ^3 li

li fr. Tr. 4058, at 16.)>

a;n B-20. Drs. Eckert and Prabakhara subsequently reduced the margins4 0 c: -,

] calculated by Licensee when the Staff pointed out that the weight of the'
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' - wall over the shear key had not been included in the calculation. This
analysis showed that some of the loct! shear margins were less than 1.s

-

The witnesses found this to be of no significance, however, because the- "

- - north and south support walls act in parallel with the shear key, carryinga .

'. the loads simultaneously, and are more than sufficient to carry the load.A '. . -
-

.

z .1 c. : .4 (Tr. 4700, 4126-27.)c.; ".'
,q , ,; i / Mfy B-21. 'Drs. Eckert and' Prabakhara also consiciered the weight of the

?.ac. 120,000-pound shipping cask, the heaviest object that can be set in the
9, y,. , , , A .- m ;WJ;)j9P spent fuel pool. The efTect of this additional weight would be to further
, M[j q% gy'f pfj reduce the margin for the shear key. However, because the support
I ~, * , .9 c 1 walls could take the entire load, the shear key is not needed at all to sup-

._ .-[ . < V W~ port the fuel pool structure. (Tr. 4141-44.) The witnesses also evaluated
,

|.$ % .y),QT;$
.

W the load imposed by the cask on the corner of the pool floor where it

4 4 <'' -~. 4 would rest. They concluded that the margins were more than adequate'
.

.Q .i to withstand this local pressure. (Tr. 4148 49.)

?
_

"d B-22. With regard to point loading from the storage racks, Drs.
^

.

*;*
~ Eckert and Prabakhara reviewed and adopted the analysis contained in

the Licensee's Consolidated Application. The analysis considered bear-
,

,j .i ing stress, resulting from the weight of the rack and fuel applied through
the rack leg, and punching shear stress, the local loading conditiony-- ,-

;~ ,y., , 3.+
4 under the rack leg which could punch a hole through the pool floor. The

,
*

=;.7 analysis determined that margins were greater than 1 in all instances.
'

s

, az '2, (Eckert and Prabakhara, fr. Tr. 4058, at lii-17.)#"
,

B-23. In addition, Mr. Gary Pratt of Consumers Power Company3g' ? . performed an analysis showing that when the containment atmosphere

'

.s

6 . >c .#

[, C.# ~3 temperature rises rapidly during a LOCA, so that the outside of the pool*

up ~O , .f structure is heated more than the inside, the loads imposed on the struc-
.m.. ..: o . ture are less severe than those analyzed in detail by Drs. Eckert and

hq.q[.q 7 7 f[ [f;; N ;.7 y,p Prabakhara. (Id. at 8; Pratt, Tr. 5192.)
B-24. Mr. Pratt testified that the cooling of the pool walls by contain-

.h,5Q ~'j;] W| ment sprays would not cause significant additional stresses. Three of the

_L a"'';i~ pool walls are shielded from the sprays. Moreover, the containment
y4, ' . - }S 8 sprays are located high' above the pool and the nozzles put out a very

'.' ' : ., fine spray. By the time the spray reaches the pool walls, it will have ab-

;.p:4 y N.h sorbed all the heat it is capable of and will be at the ambient tempera-

pg/ s 9 - Q-' ture. The temperature profiles used in the NUS analysis therefore
~

vf" remain valid. (Tr. 5186-88.)Mt J ~ '
%$%7;jj . B-25. On the basis of all these analyses, Drs. Eckert and Prabakhara

J $ 4 .Y; concluded that the spent fuel pool structure is adequate to resist the ef-
* M (Q jf W :Whg-7 fects of a temperature of 150*F and point loading from the storage racks.^7
y$y. gel ' ' .j,iy (Eckert and Prabakhara, ff. Tr. 4058, at 16-17.)
w v.e . y
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B-26. Mr. Persinko engaged in a particularly thorough review of the.

,

structural analysis, and requested Drs. Eckert and Prabakhara to perform
several reanalyses to assure him of the accuracy of certain details in the

- modeling. (Id. at 6,1011,16.) The SSER, incorporated by reference in
.4 Mr. Persinko's testimony, is extremely detailed. (Persinko, If. Tr. 4169,

,,
~ at 6.) Based on his review, Mr. Persinko concluded that the spent fuel

m " .' J
,- .

1 pcol structure is adequate to withstand the increased load resulting from
,

A the proposed pool expansion for pool water temperatures up to 150*F.., ;.~ . , ' -

, . *Y (Id. at 1.)
" '

..

. y; B-27. Mark A. Caruso testified for the Staff that the thermal analysis'

'

,
,

1 methods used by NUS to calculate temperature distributions in the con-'

, .

.f,C. M.t crete were appropriate, based on the uniformity of pool water tempera-''
s

'A*
~7 )j tures shown in the JAYCOR thermal-hydraulic analysis. He also testified'''

i ..
that the calculated temperature distributions appeared reasonable.' ..:

(Caruso, IT. Tr. 3979, at 5.).

B-28. Professor Sozen testified that the acceptance criteria used by
NUS could validly be applied to Big Rock Point. The criteria assumed by

. ;

NUS related maialy to flexural, shear and bond strengths and were de-''

4 rived by the procedures specified in the current ACI Concrete Code and
.

the associated ACI Building Code. The Big Rock Point Plant was built
b according to the 1958 Uniform Building Code, whose provisions pertain-

ing to reinforced concrete were based on the 1951 ACI Building Code.*

7 - (Sozen, ff. Tr. 5137 (the first of two pages numbered 5137), at 4.)
..

, . O B 29. Most of the fundamental criteria contained in the current ACI'
~

~ ' Building Code, ACI 318-77 (1977), are essentially the same as those in
.

'] the 1951 version. Although the relevant strength criteria contained in,,
- the cariier version of the Code may be somewhat less conservative than

those of the current Code, the minimum compressive strength ever,
,

,

measured at Big Rock Point was 3025 psi, which compares favorably to~ y, -

a

,~ 'r ' g ~, ' ~
J the 3000 psi compressive strength assumed by NUS. Moreover, the^

.
-

_1 design requirements on which strength capacities are based have not
changed substantially since the 1951 version, that is, although the 1951'

,

version was based on working stress design and the current methods onw - - i]
'

ultimate strength design, essentially the same sizes and sections would1 . CO:
f C. y result for a given load. (Id. at 4-5; Tr. 5155.)

y B-30. Under the criterion used by NUS to determine flexural[ .. . ,

-- j strength, or the structure's capacity to tolerate bending moments, the
J. . ! 3y - wq strength of a lightly reinforced structure is relatively insensitive to varia-
2.yf ,J'~.A ? , j tions in the compressive strength of the concrete; it depends rather on
;-6 i 'e - y f:j the strength of the reinforcing steel. The current allowances for steel.

,m' m 4] strength have remained unchanged for over 20 years. (Sozen, IT. Tr..,.;.
~ '

'. ! 5137, at 5 6.),. .
~ i
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'B-31. Shear strength'is calculated under the current Building Code
~

. by a method different from that of the Code ,under which Big Rock- s,
,

Point was built. The current shear strength limit'used by NUS, however,'
'

-
'

.z. ; f is conservative compared with what would have bsen used at the t!me of (v
- *

,

- c design. Odlat 6-7.) .
.4' ' "_ -: .. - t

. . '; T" y B-32. The current Code's criterion for bond strength, which controls - <-

>. . ~[ i; N (3) the required development length of the rebar, is not directly comparable

[W r g - c; @% 4. to that of the earlier Code because of calculational and design changes.'-.

5;y'$p. eij 0: Particular comparijons, however, show that the current requirement
,go; . % .>-0 used by NUS is mox conservative. (Id. at 7.)
h*:V's|" M . $j B-33. Professo'r|Sozen also examined the analysis of the shear key
. ; < x.6, e i L.O: .9 and concluded that it was extremely conservative in that actual strength

NYhk b of the shear key would be 3 or 4 times what was assumed. He also
0- X9 concluded thet there will be adequate support of the' pool along the west
- f _ ~" " 7 '*., M

*

edge. (Tr. Si48, 5150-51.) !''
s

| B-34. The basic parameters of the NUS itructural analysis are the~ 'Y

,. h s h ;,m[ ' ' pool dimensions, the concrete strin'gth and the amount, arrangementi
-s

.: and strength of the steel reinforcement. The current ACI Building Code
g(y .6 54

'

. provides for the application of such an analysis to an existing structure.
,

Sp
j Q f -g , ' ';^ In such a case, the Code requires a thorough field investigation of

,

' ( ,y:f ; , p. y ';- dimensions, properties of materials and othes pertinent conditions. Such
';V . pm, c.y M an investigation has been undertaken at Big Rock Point. (Sozen, ff. Tr.

' TJ@ i ' .O 5137, at 7.)
( [ ,,' M 3 d 's

B-35. .Dr. Eckert took actual measurements of the spent fuel pool
walls amf, found the:n to conform tc th6 enlues indicated in the structural.MR~ ;2 s ,

d?g. Migd. drawings. (Id. at 8.)
,

s

- p g ~, 3 q. f ' B-36. NUS assumed a concre:c! compressive strength of 3000 psi.
gy g , e ..L (Eckert, Tr. 4077-78.).Reorded compression tests of cylin ters made

3 ; , y.: ,WC from the Big Rock Point spe'nt fuel pool concrete indicated a mean com-
N, (Y di "'M 6 41[ pressive, strength of 3p6 psi, and no cylinder was below 3000 psi. The ~ )M

?./
#q ~ oy cylinder tests also indicated excellent quality control. (Id. at 8-9.). t *: *

,
, ,

} '. . .a B-37.' In addition, recorded slump readings and the fa(that there
'

?,tg t.Mjf )T M ?was no congestion of reinforcement indicate no likelihood'of critical
~

.

2ff y ', ,. 7, voids within the concrete. (id. at 9.)
j- B-38' Professor Sozen's field investigation verified that the appear-, % . yW' V Q .

% j;.w, ance 'of the concrete does not suggest defects in the casting process. Had A.
- SCR, . @. .@.. larger voids existed arou* nd groups of reinforcing bars, unusual surface' '

M. MOM)%jN
; ;dMg.6/ $L.:D cracks would most probably have appeared after over 20 years of use. In

'~

. . addition, there is ao visible indication which would suggest a serious! 1

hhMh OTission of reinforcement occurred.' (fd. at 9-10.)

. d S M[ P G ? ]
B-39. The Code procedures for evaluation of existing structures con-

' [f [W.d tain no requirement for precise information on amount and arrangement;
i,...,;-mm, z. ,.n. .1

"1 g[i) h/
s e t 'y [is . .. r,

'
# f

, # s : - , ' , . , 737
'

. .x

S. ,}&{ % ] ( Ts
)- '

i :[' . ' ' | ~ . J';y' I''
'4 ,

*'
,

efj w ,

b .- M ., -

)& ' >yG
~ ' *' *

*
. .

.
< j'

~ 19 . -G
~

* *;W [,_
- s'. . m .t >x ,

.

# t 7;g ', '; 3y* ,;
s,

' ' ~ ~
_ u ,

e
a. , w

. (; ,R Q
,

s
. . . , .j a '*y /~e x;

' '' [m
. e

,
,_

* ': '' ' _ 'N%*
s a ,,

4 3a,
.

< v+. g.
,4 p ' , *

. .-

,
.c7- ,

'
,

'y 4~} -' ;:* , . " *
, &

'
*

- , s_ ,

r - + , , . - _ . , . - ~ _4.. ..._._..!..__ , , , _ _ . _ _ , _. , , . _ , _ , _ _ . _ _ ,



. _. . _. _ . ._
. .

) r 4'"

7. . .
,

4

z

y; .~
;
w'

.

T

of the reinforcement. which is assumed to conform to the structural. o >

- drawings. (Id. at 10.)
.

- B-40. For the Big Rock Point pool, an existing construction photo-
.g

,'"

.i' graph, introduced into evidence, shows the reinforcing bars for the floor'

.

't .y';- .; slab before the concrete was poured. The detailis sufficient to show thati

' ;MS')ct,ln[Q,vM';: _
placement and spacing of the bars conform to the structural drawings
and suggest that the job was well controlled. (Licensee Exhibit 27, ff. '

@g Tr. 5122; Sozen, Tr. 5137-40.)

^:E@h MS -
- ,p

M . ? _4'f B-41. Professor Sozen concluded that the limiting strength criteria
'C used in the NUS analysis are correct for and applicable to the spent fuel

.-.-4 pool structure for several reasons. They are based on accepted engineer-"

@ $ uq.T$[1 g$i[ .~ b more, they are comparable to if not more conservative than those used
-i ing principles consistent with current trofessional practice. Further-

Q !Nhl~
* it the time of construction. Finally, the available information about the.

..J C pool as built is adequate to substantiate these strength criteria. (Sozen,

if ~ J ff. Tr. 5137, at 11.) l
-

i B-42. Jerome D. Lescoe, as Licensee's construction superintendent j; .

; for the Big Rock Point Plant, was responsible for Licensee's overview of'W f ,

'

I

;'^' '7...
the performance of Bechtel Corporation, the engineer-constructor of thef "

V facility. Mr. Lescoe was knowledgeable in good construction practices
'

i for pouring reinforced concrete structures and he observed concrete
.g , ,|f" pours on a daily basis at Big Rock Point, including pours for the spent
: ;% ,'? q ; fuel pool. (Lescoe, ff. Tr. 5131, at 2; Lescoe, Tr. 5172-74.)

JM >< - , B-43. Mr. Lescoe observed that Bechtel followed their drawings and
yI*!;ji $R' i specifications and used appropriate methods to form and place concrete.. e
:I?> . - A Before a pour was made, the general foreman and an engineer saw that
MGM ; rebar placement comphed with drawings and that the area was free from

Q k ;[ @ , .! ' rust or debris. During the pour, they used techniques to keep the con-

f74;M ; { crete from separating and complied with good practice in the use of
'

b
' '.

, .i vibrators to eliminate voids. (Lescoe, ff. Tr. 5131, at 2-3.)
' % ; ry :! B-44. The photograph admitted in evidence showing construction of

,

1; .'- ; the pool was taken under Mr. Lescoe's supervision and he confirmed
g 'g

i
s that placement of the rebar in the photo conforms to the structural

, $e drawings. (Tr. 5130-34.)
'

3./ " M : ' B-45. Mr. Lescoe observet nat the concrete cylinders used for the
Wii p - compression tests were kept i the immediate area of the pour so they.,

-%Uic: could cure under the same conc ; ions. (Tr. 5147.)

$ % @n. ! B-46. Mr. Persinko read the testimony of Professor Sozen and Mr.

h25 :!
~ photo. Nothing presented by Mr. Lescoe or Professor Sozen in their oral ~g'$f h) Lescoe and examined the concrete test records and the construction

N jp
h|.N testimony or in their written testimony caused him to change his conclu-*

,

'4fl'f..;UW sions in the SSER or testimony. After his review of the concrete test
.f .
; y
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'
- records and construction photo, he independently reached the same con-

. c.-
. . [ clusion as Professor Sozen, namely, that assumptions in the Licensee's

J'' analysis appear to be applicable to the as built structure. Mr. Persinko
7

*/ 4.-
- A also physically inspected the pool structure and did not notice any visible'

,

,.dr W~ C (. N$ B-47. The Board finds that the Licensee's analysis assures the ade-
t i- defects. (Tr. 5178-83.).

',f/
.c Feg g | 1 . %.'f /( Q ; quacy of the pool structure under the assumed accident conditions. The

, .

g[C%:r' $ .: h f y h j Board finds that the Licensee's analysis validly applies to the actual pool
,e -

f n, f, m;q.; structure as built.
:.;g yn r.m 3,

'p.33; . ,[.Q'm
.hq e. C. O'Neill Contention II.E-4 - Shielding

MQy.w,; gqwc21e .3 q
m , 4, . m ,, g t}. . C-1. O'Neill Contention II.E-4 states:

>. p .. n
e . j.:. Q

- . ' .c y
-

la the event of an accident which results in a substantial release of radioactivity~' .e .;

.i} frorn the expanded fuel pool, the containment building does not provide adequate' - '

'I shielding to protect the public health and safety..

,.. y,: 3. .

c .
, ,

~

C-2. Licensee presented the testimony ofits Director of Radiologi-- .

L-? W ObA _, cal Services Department, Mr. Roger Sinderman. (Sinderman, ff. Tr.
'

i. ' em - 4250.) NRC Staff presented the testimony of Mr. Millard Wohl, a Nucle-'

''%, 6 ar Engineer in the Radiological Analysis Section of the Accident Evalua-i -

N ' 8 , '- ' e ;w tion Branch of the Omce of Nuclear Reactor Regulation of the NRC.'

~ p.. (Wohl, ff. Tr. 4137.) Mr. Wohl's testimony included consideration of a'

-

|^+ J4
'

scet'ario that assumed a partial release of the radioactive inventory from;

d _. X ' ~ ' the containment. The Licensing Board ruled this scenario irrelevant and
,y% $ Ab ' further ruled that that portion of Mr. Wohl's testimony should be con-'(;

.;f i.yf 95 f sidered struck. (Tr. 4310 17.) Intervenors withdrew their testimony on

gg. ' ; Q %7 this contention. (Tr. 4362-63.)
f- C-3. The accident postulated by the witnesses for purposes of ana-

. E ' '' -.5 i. ; / ' : (f7;;|/2( [* ..

lyzing the shielding capability of the containment is the drop of a spent-

,

. -f . : n . 1' : fuel bundle onto fully loaded spent fuel racks. (Sinderman, ff. Tr. 4250,'

.l at 4; Wohl, ff. Tr. 4317, at 2.)J -

'

s-

, , :L ' [l'"d C-4. - The drop of a spent fuel bundle is the maximum credible acci-

~1 , L1 dent, i.e., the design basis accident that would result in the largest
'

h;b '''\,,4 | ;. release of radioac:ivity from the Big Rock Point Plant spent fuel pool.
'

s ;-f;C .7 7,_d.
. (Wohl, ff. Tr. 4317, at 2; Sinderman, fr. Tr. 4250, at 3-4; Sinderman, .

/Er 1,7 Tr. 4253.)
'

p;P ,#.). . T C-5. ~ Licensee has demonstrated in this proceeding that a drop of
>g . gf.h D . % M , g@. the 24-ton transfer cask into the spent fuel pool is an incredible event.

A Based on its review, the NRC Staff has concluded that safety slings will6 ~. W . W : . y prevent the cask from drcpping. The Licensing Board's decision onQW ; , r '

w,,; ,,

k l' ' > , d'
- -- - r 4 e *S
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..

O'Neill Contention II.C insofar as that contention concerns the possibi:i-
ty of a cask drop has accepted Licensee's and the NRC Stafi's position,
based on their evidence presented on that issue. (See our decision on-

<
,

.: O'Neill Contention II.C, above; Wohl, ff. Tr. 4317, at 2; Sinderman, ff.
| Tr. 4250, at 3; see afro " Joint Testimony of Fred Clemerson, Ian

Sargent, DJ. Vito, and Richard L. Emch, Jr., Concerning O'Neill Con-'

~
,

., 1

- 3W - 1 tention II.C," fr. Tr. 2434, and the testimonies of John W. Johnson,
-| Charles R. Norman, John J. Popa, and A. Davis Mulholland, Jr., fr. Tr.: -*

; 2419 (June 12,1982).)
'

^

>
. .j C-6. The Final Hazards Summary Report for the Big Rock Point

,

'f . j Plant, which was prepared in conjunction at the operating license stage,' ' '

% N- Q. considered the ofTsite radiation dose consequences of a core melt acci-
D. 2, . ' ' ' dent and showed the consequences to be within the limits of 10 C.F.R.'

i Part 100, on the order of 100 millirem. A core melt accident is more1
-

"

; severe than the pool accident considered here. (Sinderman, Tr.
; 4256-58.)

_| C-7. Mr. Wohl and Mr. Sinderman assumed that the radioactive in-
; ventory of the fuel gap of each pin of the dropped fuel bundle is released

to the spent fuel pool and the containment. Mr. Sinderman explained
further that the fuel is assumed to have been in the reacter for 3 years,
to have operated at the highest peaking factor, and to have been re-
moved from the core 72 hours after plant shutdown. (Wohl, IT. Tr.
4317, at 4; Sinderman, fr. Tr. 4250, at 4.)

C-8. Mr. Sinderman calculated the radiation dose which would be
released in the scenario just discussed. At several offsite locations,

',
taking credit for the attenuation provided by the % inch steel contain-
ment and the atmosphere between the containment and those locations,

|
ihe dose to an individual over a 2-hour period at the given locations was4

,
, ,

'

!C - calculated to be as follows: 0.0035 millirem at the nearest overland site
. boundary (2640 feet); less than a microrem at the nearest residence'-

(5280 feet); 0.0029 millirem at the nearest approach of a public highway
,

i (2760 feet); and 58 millirem at the nearest shoreline approach. (Sinder-
' man, fr. Tr. 4250, at 6.)

'

? C-9. Mr. Wohl calculated the exposure to a person at the site
'

-f boundary (800 meters) over a 2-hour period to be 0.2 millirem. His cal-
,

i culation accounted for attenuation from the atmosphere as well as the

f~, | %-inch steel containment building. (Wohl, fi. Tr. 4317, at 3, as corrected
,

~ |
at Tr. 4308; Wohl, Tr. 4331.)'

C-10. The reasons for difference between Mr. Sinderman's calcula-
'

', tion for the dose at the site boundary and Mr. Wohl's calculation were
adequately explained by those witnesses and shewed both calculations to
be reliable. Mr. Wohl's cal:ulation was somewhat less precise since it

t .
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h
- relied on an estimate of average gamma ray releases from different

elements. (Wohl and Sinderman, Tr. 4436-38.)'

,

:. :..- ''n C-II. - The Board finds that the shielding of the Big Rxk Point con-
': .NO; ' .. "] ' tainment building provides adequate shielding to protect the public

A. health and safety in the event of an accident which resulu in a substan- .*C -- .m . . -:x..
' 3 N2NT.MQ j tial release of radioactivity from the spent fuel pool.

.

f S,b,g M,.h 3.. f.,. .
D, ,J/ . , m >. c: . D. O'Neill Contention II.D - Risks from Aircraft '.

.. . . . c

' 7,*~.f : i 2J D-1. O'Neill Contention II.D states:

O.h&V $W.fY
.

.

* M-(.hiQ: 5,NO'h
The licensee has not adequately provided for the protection of the public against

. .,y' .; .;. -1 the increased release of radioactivity from the expanded fuel pool as a result of thee'p- 4 . .f.b, q. ,,
y. ,

,

C, breach of containment due to the crash of a B.52 bomber.
'',X a w' ' M,

~ 2 :. 4 , n,

,";
- D-2. On Motion for Summary Disposition, Licensee presented a' ~

.[.. probability analysis prepared by Major (now Lt. Col.) Gary Betournej.

!.
-

- |2 and Mr. Clayton Thomas of the United States Air Force. In our Memo-
; "* randum and Order (Concerning Motions for Summary Disposition)

,

,' ' 1< . i
~ cerning the validity of the probability analysis, thus narrowing the focus

M- dated February 19,1982, LBP-82 8, supra. we posed eleven issues con-' '' .;. '
^ N of the contention with respect to B-52 aircraft. Id.,15 NRC at 327-29.>

. ,

.

D-3. . As stated in our Memorandum and Order of February 19,'* '

_O 1982, supra, we interpreted O'Neill Contention ll.D to include genuine
,"j x,c '

issues of fact concerning the safety of Big Rock Point from aircraft usedi e

1 ,' '^ ; by the Ohio Air National Guard and from small unscheduled airplanes.<

m '' JE .b Id. at 330. Evidence was also heard tegarding the risks from military air-
,

MP ,7 craft using VR-1634, a low-level route in the vicinity of Big Rock Point.

mgy%g; Q.,L p.4. Licensee presented five witnesses who addressed O'Neill Con-p
D T% tention II.D. Lt. Col. Gary'Betourne is experienced as a navigator of

. y i.p' 1 ~
'. - B-52 aircraft (Betourne, ff. Tr.'4464) and was formerly with the Air .,

~

Mi . JY .1 Force Studies and Analysis Division of the USAF, during which time he -
. y J'jf~*~ ,c prepared the probability analysis that was presented in his' deposition

,

M'h . cM 4.f
:. ,s;i dated July 13,1981'(Consumers Power Company Exhibit 20). Major

.

nffy . ~ John V. Lyczkowski of the Ohio Air National Guard and Captain Wil-F

@ c h ', ] j M I , liam Hickey of the Arizona Air National Guard (formerly of the Ohio
!'M ;h,f f / h Air National Guard) addressed the contention insofar as it concerns. . .

TQ 3.'46.25 Ohio Air National Guard flights (Hickey and Lyczkowski, fr. Tr. 4369);

i39N$$$$g Anthony Tome, an engineer with Wood Leaver and ' Associates, Inc.

%kM (Tome, ff. Tr. 4582), and Robert M. Marusich (Marusich, ff. Tr. 4582),

(@'k[.{,[M-TCp - . 6,g an engineer with Licensee's* Radiological Services Department, present-

M / ed analyses of the risks posed by small unscheduled aircraft.

i:/ R ,;'x[ V.b, f
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D-5. The NRC Staff presented one witness, Dr. Kazimieras M.,
-

4.

# M Campe, a Senior Site Analyst in the Siting Analysis Branch of the NRC,2l ' ' :,

T. vJ . " 3 , '.M who addressed all aspects of the expanded O'Neill Contention ll.D.

$M[W % CJ (Campe, fT. Tr. 4655.)
(;;;fW. D-6. Intervenors John O'Neill and Christa-Maria testified on their
lic.!"''@M f.M JM.li own behalf concerning flights near Big Rock Point witnessed by them.

. ik!kh @'.j@~Y4{S.Q (O'Neill, ff. Tr. 4740; Christa-Maria, fr. Tr. 4744.)
MS$,' D-7. Lt. Col. Betourne's 1980 analysis estimated the probability of

y'|2% W ' j] a crash of a B-52 on the Bayshore training route at Big Rock Point to be

QMy less than 10-8 per year. (Consumers Power Company Exhibit 20?.; ..

.. -;3'...4 N _. (Deposition of Maj. Gary Betourne and Mr. Clayton Thomas, taken July
%gi g .jMFAfj 13,1981), admitted Tr. 4464, exclusive of Mr. Thomas' answers.)
' b/16 ( . , M ; Afj D-8. The Big Rock Point Plant is no longer useful as a radar offset

, T,
'

f w, i aiming point of reference since air crews using the Bayshore training run- e.r -
?" no longer receive detailed range and bearing information about the

!'
' '

' 4 power plant. This reduces the likelihood that an air crew will mistakenly
i '| Inlieve the plant to be a " direct mode" aiming point and fly airectly

[,*,.,,'.z.c.e-: ^M over the plant. Photographs of the radar scope taken during flight and
,,

,- ,3c j examined thereafter discourage air crews from developing personal* '

p 'r M1 radar offset aiming points since they would reveal the use of an illegal
Q, - d offset. (Betourne, fr. Tr. 4464, at 1-3.)e

;% , f 4 d D-9. Although the crash of a B-52 on the Bayshore training route
e* W.? -%i . in 1971 was relevant to Lt. Col. Betourne's probability analysis, he arbi-

f, '9'i trarily excluded it from his data by selecting a sample that excluded this:.

d" N N^ event. He stated that the crash data of interest for the 1980 analysis
1 |, |

'

13;fl began with 1972 and thus did not include consideration of the 1971 data.

s & @B M.A Q
(Id. at 3-4.)

W: D-10. The 2-month sample used by Lt. Col. Betourne in his 1980

^ %;3.,Q['AMj49 . 2J d' analysis has been proven to be conservative inasmuch as the number of

{ XY@ lj gross navigational errors extrapolated from that time period. (sixty) were.

less than actually occurred for the year of interest (thirty-six). (14. atq,g;-ae a

M * E. 4 7.)jVD|}p
!

'

! i . D II. The total number of runs used in Lt. Col. Betourne's analysis;
d e;q accounted for the "unscored" USAF activity at the Bayshore Range. (14..

^\ M o.r, &J at 9 10.)

C. [d'M
W '. ? i .m D-12. Lt. Col. Betourne's 1980 analysis assumes a 3 nautical-mile

,N[$@@% Mh;i
hj square of the route around the plant, i.e., the area in which the crash of:

M.{ Qaf a B-52 is assumed to damage the containment. This assumption is con-

A g servative in that it assumes that debris always would have sufficient

Ag%@5
'7f61'y kinetic energy to damage the containment when in reality the probability

@@' l'.
would be less than unity. (14. at 10-13.)M.ip >

.
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: ', : D-13. There is no basis for assuming thr.t low altitude flight of B-52s*

is more hazardous than other B-52 flight activity. Low-altitude training
. )iM| .

-

crashes represent only about 6% of all B-52 crashes. (Id. at 13-14.)~ . . ' ~ > ,

Vg ; ^ D-14. If it is assumed in Lt. Col. Betourne's analysis that there is a
.. y ' E . ".?

.

.

"y i
failure of radio commenication, due to any reason, with 30% of the air-

( .;,Q|; .9,? .D:.gOf w;Q
craft which exceed the corridor of the route, the resultant estimated risk

4 probability would be acceptable in view of the other conservatism as-.

MV.NJ.? ? JN W sumed, such as the crash area. (/d. at 14-16.)

if $cy y ~ ;Q D-15. The Air Force did not correspond with any insurers regarding
risk computation. Nor was there any risk assessment perfocmed by the

y |'.5
'

USAF prior to moving the Bayshore route to its present location. Any'@'4.-J*Q;>-d.
. .,

M' ..
.

hQO;l U Mi.! risk presented by the old route has been virtually eliminated by the
I; N 5 'MMWI route change and the prohibition of the containment facility as an offset

. '''|*'. l. ' i 'G'{ target aiming point. The new route is completely over Lake Michigan

'" '
_

and thus approaching the shoreline can be readily recognized as a naviga-^'
..

tion error. (Id. at 17.)

$. ; D-16. (Deleted.),

D-17. The "no-fly" zone for the Bayshore route would mean anyTcp ,,
_

area outside of the corridor of the route. Aircraft on the Bayshore route.~*- r
, {,x- ,

are continuously monitored by the radar tracking station at Bayshore-

. v. yf i and notified by radio if the route corridor is exceeded. However, there is'

no radio communication with aircraft in unscored flight activity. The cor-~''

}).> ..y ;
"

y_ J:, ( C ridor of the Bayshore route has recently been reduced by a nautical mile
,

4f ,) on either side of center to assure tighter navigational control. (14. at 7,

.5'. 18-19.),

; O Fc '_ D 18. The July 22, 1981 flight of two A 7 jets of the Ohio Air Na-4

' O.yh 97 ? tion:! Guard aircraft was led by Captain Hickey who testified that at no

j .cw r'. time did they overfly the Big Rock Point Plant at low altitude. (HickeyJi{;j}};9, :g,
,

and Lyczkowski, ff. Tr. 4369, at 5.)
D-19. Lay persons often misestimate, to some extent, the range at

, U ; N W N W' ( . which they see an A-7D aircraft because they are larger than most single-

" [!v!"
J 0,j ;, C

engine, single-seat aircraft, they generate a lot of noise, and the high, . . - w,

3M[ * ![ ' 7 speed of the aircraft gives the aircraft a higher line of sidetracking angle.
,

A{jp 'f' (Hickey, Tr. 4390.)
,1 a .Y f ^ ' 1 D-20. Units which have requested activation of Wolverine Military

,,

+ t'@? - ^1.f Operations Area ("MOA"), which encompasses the Big Rock Point
.

fQ Plant, are advised of designated no fly areas around the plant. The
. ,%. . g., e. N J Q

,

0 W$If D no fly areas prohibit direct overflight of the plant below 5000 feet above
3%guAp sea level (about 4500 feet above the ground level) and prohibit flight

L' .MP,4Rp,$W4:7;

I: RR. :5 W below 1500 feet above ground level within 2 miles of the plant when the

y Qyyni.,%$ Wolverine MOA is activated. (Hickey and Lyczkowski, ff. Tr. 4369, at
< g . - : . . ;~. /. . e 6 10.)
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' D-21. The Military Training Routes VR-1634 and VR-1636 pass Big

' ' ,
~ 4

.

, . Rock Point at 5.2 and 33.4 miles respectively at their closest points.
.'

- ' Units which schedule the use of these routes are advised of the no-fly- .,

!! 6 -J , ' , C.' ': areas regarding Big Rock Point in the Wolverine Military Operations
'"'i- . . 1 area. (Id. at 10-11.).

/Qe-4;,'h.%@O.i D-22. Captain Hickey performed an analysis of probability of an acci-
.g.p j .]i 9 dent at the Big Rock Point Plant given one low altitude overflight of the,

. F ,1.'$ $ i N Y plant per year by an A-7 aircraft of the Ohio Air National Guard. His

[PfY. i ' % st Xl ahalysis showed this probability to be 1 x 10-8. (Id. at 11-14.)
4% ' e .[fM.|.} D-23. The Wolverine MOA is activated only in daytime and flight is

' jhg ' (,,M.'/ .y]) permitted only when prevailing weather conditions allow at least 5 miles
N.C41.,fi.UM of visibility. (Id. at 12.)
5.M. . , J. M..c u.W D 24. The military training routes are used only in conditions thatxa .s yae.'.y ah permit 5 miles of visibility and a cloud ceiling no lower than 3000 fe' t.e

. J' : - j (Id. at 11; Hickey, Tr. 4416.)+
. . ,

. M , ' " 5- 9 D-25. Mr. Anthony E. Tome, .ir., performed an analysis of the
:*~:c + "f ' probability of the crash of an unscheduled general aviation flight into
",. . ; . . ? , J Je the containment of the Big Rock Point Plant. His analysis concluded'_

'" J'- that the probability of such risk was 1.33 x 10-*. (Tome, fr. Tr. 4582, at
7 ,- 4 13,)
e" Y' D-26. Mr. Tome's estimate of risk is extremely conservative for thei

M 'U
following reasons: it assumes all flights originating in the area ofinteric -

y . est flew in the direction of the plant; the upper bound of log density'%- ,

>

~ ', _ 'fi'Y function (the mode) was used to estimate the number of flights in the
M.'j Big Rock area; the growth factors assumed have been shown to be great-.-

'^1 ly overestimr.ted; and the crash density was maximized by assuming a
u'- ?-2z@,1 minimal glide angle and altitude. (Id. at 13 14.)
'

,

, . i D 27. The extremely conservative nature of Mr. Tome's analysis is'
-

.,[; ~ r;f. j.jg. reflected by the fact that it assumes an annual overflight of the plant by :.

yic, ' N%" more than 54,000 planes, which breaks down to I overflight every 10-

?s- ? minutes. (Tome, Tr. 4614,4643.).

cp - ! *, D-28. Dr. Kazimieras M. Campe of the NRC's Siting Analysis
'

'

.

n3; M ,J Branch addressed all aspects of civilian and military aviation activities in1~n the vicinity of the Big Ro'ck Point Plant. Aircraft hazards to Big Rock'

MQ$s. Point were reviewed by the NRC Staff within the Systematic Evaluation
..

c4. W . j i 1., . + d Program (SEP) for Big Rock Point. Topic Il 1.C of the SEP Safety As-b # i.(j ,' ' " sessment for Big Rock Point addressed the hazards to Big Rock Point

Ud%.,1'4:'Cl-(q
? from the nearby B-52 low level training route and general aviation activi.

@M@@% ties from nearby airports. Not specifically mentioned in the SEP safety
Q' assessment were the activities of military aircraft in the Wolverine MOA

<7y.h(,j@W@]H" fe Q,- and the low level military training route VR-1634, the flights of small
,
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unscheduled aircraft in the vicinity of Big Rock Point, and commercial'
. s

aviation near Big Rock Point. (Campe, IT. Tr. 4655, at 2-4.)'
^

D-29. The NRC Staff SEP included a review of the 1980 Air Force

' f . .' .f | probability analysis. The Staff's review concluded that the Air Force
:s ,

'' 'n. y

" ;M :,'. y/@::'|fM '-W
A;M analysis was reasonable and provided an adequate basis for the B-52

.9 crash risk estimated. The NRC StalT concluded that the probability was

by g g 4- W~,' well within the acceptance criteria of SRP f 2.2.3. Further, the NRC

''h k .

Staff stated that the route change would reduce the probability of a crashOp ;jy(i. j (i} of a B-52 at Big Rock Point to an even lower level. (Id. at 4-9, and
-

ve%
'i~W/.Vlj Campe Reference 1, at 7.)#

M[.(i,:f ,5,W:U7
D-30. Dr. Campe identified several significant conservatisms in the

D 1980 USAF estimate. First, it assumes that all navigational errors occur
O',.7./ N W T[I. 12 V D;D |- in the direction of the Big Rock Point Plant. It is assumed that all naviga-

0 tional errors will remain uncorrected. Further, Air Force data indicate
i .- m -

.

:d ' that pilo:s are increasingly less likely to stray larger distance from routes.. 7J ~ : 2;- |m -

' : ' ' " .;; . 1 The expected frequency-of-deviation errors decrease exponentially with
the size of the deviation. Another coraervatism is the assumption of a 3-.C >

SO, _ Mf.y nautical-mile-square area of crash in which the plant would be vulnera-
ble. The effective plant impact area is actually no more than about 0.16J, , - % :

5, % q. square nautical mile. If the realistic estimates are used in the 1980
USAF estimate, the annual probability of a crash onto the plant is muchg; . .y.

j 2;M ~ less than 10-8 per year. (Campe, fr. Tr. 4655, at 6-9.)
I; 1! ; A D-31. Dr. Campe's analysis of the probability of a military aircraft~"

,

crash at Big Rock Point, in connection with the Wolverine MOA, es-- ' '

-

timated an upper bound probability of 7 x 10-' (i. ., on the order of'
'

.y

~ 6;;g: 10-6), while a more realistic analysis, based on reuonable qualitative

,1 _ , '( judgments, estimated the probability to be 7.6 x 10-' (i.e., on the order# i

, G # 7 . |F of 10-8). (Id. at 9-14.) .

D-3 2. Dr. Campe's upper-bound Wolverine MOA analysis used a
, ,

:91 " '
, ,

Q:, ' ' ' projected maximum of 600 flights involving 1500 aircraft per year using-

the Wolverine MOA. The realistic estimate was. based on figures reflect-' ',,. ,

; ing actual usage which was shown in 1 year to be forty flights involving
< J". O

"

f 7.f ninety-nine aircraft. Also, the upper-bound estimate assumed uniform''
,,

flight distribution within the Wolverine MOA. This is conservative in]f' ' ,, (' '
.,

.? i ' .
that low-altitude flights around Big Rock Point are expected to be rare .

.

due to the no-fly restrictions that apply in the area of the plant. Further,
i. 2 s/ u -

the upper bound estimate assumed a conservatively large effective plantje[r. h.\ 4.. . .,

impact area. The realistic estimate used an area based on the actual planth .$p% ? .N,;p@< i' k area together with the skid and shadow areas. (Id. at 12 13.)
figg." m ji. a;[ D-33. Dr. Campe's upper-bound and realistic risk estimates for air

- [(f h,; O - 7 activity associated with military train!.ng route VR-1634 show the proba-
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1.

.

bility to be 5.7 x 10-' and 2.5 x 10-', respectively. (Id. at 15, revised by"
;

. T
, Campe Supplemental Testimony, ff. Tr. 4655, at 3-4.) !

'
.

D 34. The upper-bound estimate for the military training route
,'27,. 'y VR-1634 assumed an overflight by every flight using the route. The 1

j ; a realistic estimate used the reasonably conservative assumption of oneg ,

7 .. ' g, , d :p overflight per year from the route. (Campe, fr. Tr. 4655, at 14-15, l

'# .:6"-f'. f revised by Campe Supplemental Testimony, ff. Tr. 4655, at 3-4.)
,.\ [ ' - O D-35. The probability of a general aviation crash onto the Big Rock l

.-
' '

W ';~. :'~.f - '~ t Point Plant was estimated by the NRC Staff to be about 8.7 x 10-7 per
'

N ."-j~ ~'.; , '[ year. By multiplying this value by the projected annual airport operations
'

- Q R. f ?? at the Charlevoix Airport, Staff estimated the risk to the plant from-

[Ah. general aviation using the airport to be about 8.5 x 10-4 crash per year.f,y;",'ch.*'U)~[ > 'a' '] Dr. Campe testified that a major conservatism in this estimate is the as-
'

; - * sumption that all of the 71,000 flights per year projected for the Charle-+- > ' '

,(, ; voix Airport resulted in an overflight of the plant. (Campe, ff. Tr. 4655,
at 15-17; Campe, Tr. 4708-13,4725-26.),

'

3|
D-36. For purposes of the Standard Review Plan, a proper analysis

~

would add together the probabilities of crash for the various types of air-> ' .

craft operations. Adding together the analyses that were performed con-,
w

r~;
_ cerning the types of aircraft at issue in this contention, the cumulative

.

'

.' , , . .
- probability would be acceptably small. Risks posed by other types of air-

'

,,

; ., ,;p ^ d craft are so remote that their contribution to the overall risk would be
'

T,1 ] insignificant. (Campe, Tr. 4690 92,4722; Campe, ff. Tr. 4655, at 17-18.)>

' . - .i D-37. Dr. Campe concluded that the probability of an aircraft crash
'

N''' l

~, '

at the Big Rock Point Plant is sufficiently low that aircraft impacts need'

- not be considered as a design basis event. (Campe, ff. Tr. 4655, at 18;
,1 ' i ';:| Campe, Tr. 4733 34.)
y,' f ,3 'y .

]3q
D-3 8. Dr. Arthur J. Schwartz testified as' to the need to use

: 7:" ' . " common sense" and to incorporate all relevant, available experimental
fd: . . ~ w. - A data when preparing probabilistic risk assessments. (Deposition, Novem-,

.

N l' " ' '

3) ber 16,1983, at 7-8, 46, 48.) Some of the criticisms raised by Dr.
'

' 'j Schwartz were addressed by Lt. Col. Betourne in his testimony. (Be-- (i;..

tourne, ff. Tr. 4464, at 10,14-15; Tr. 4462-72, 4510-13.)x
,.

*

. , . .
y*>0,

,.
.-. ,

. E
.

', - .| E. O'Neill Contention II.C: Seismic Stability of Overhead Crane-,'' y.;,
J E-1. O'Neill Contention II.C states:

*
n--

4 U:t ,MW & r! . ~'s ,

, ['N ' ',Nh'Eh !s the spent fuel pool safe from a rupture which might be caused by a drop of a
UN !'. . '-DTE 7 spent fuel transfer or of the overhead crane?

N:%m$d[. N %
'

.
-

m ,, : 9 E-2. In its Memorandum and Order of February 19, 1982,-

?j LBP-82-8, supra, the Board determined that a genuine issue of fact exist-?_ fi -

y, .
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(. ed as to whether the overhead crane used for handling fuel assemblies
'

', . .

.

and casks is seismically safe.

]~~^R
.;

a, E-3. Licensee presented the testimony of seven witnesses. Mr.i. '/
David J. VandeWalle, employed by Licensee as Nuclear Licensing Ad-p. @c . w- 3..

~ i. _ _ ..p;y ministrator, described the applicable seismic design criteria for the Big
f.s p-y,@Ei N Rock Point Plant and explained the genesis of the earthquake peakM'.fli N

dh?k.1h]
ground acceleration and ground response spectrum used by Licensee to

hh@M9h. ppg
evaluate the seismic stability of the reactor building overhead crane. Dr.

]!....,4 'dfi
me Andrew J. Eggenberger, a Project Manager for D'Appolonia Consulting

Engineers, Inc., testified about the floor response spectra utilized in the
,

3 . g .T '";|^j@; <:p j " .
.. . . ,, P ', structural analyses of the overhead crane and its support structures.;";

. y @[:S Q.-g Messrs. Charles R. Norman, Manager of Engineering Services for Whit-

Q.j ing Corporation, Robert D. Campbell, a Project Manager for StructuralW, . - 7). .e
c:# . - #, a iu Mechanics Associates, Inc., and Yat F. Chan, Senior Engineer for the

~

;- j Civil Structural Section of Licensee's Plant Modification and Miscellane-.

~* ous Department, explained respectively, their structural analyses of the
.

.
- '

~ ,l overhead crane, the crane rail anchorages, and the crane support struc-'

.V M'''' ture and crane stops. Mr. Steven B. Beachum, an Associate Engineer in'

9 - Liceniee's Technical Department at the Big Rock Point Plant, reportedIPA-
the status of certain modifications to the overhead crane which have ,pyA:" _y
been identified as necessary to assure the crane's seismic stability.,A C ~ ' ' +

1 ' h .D $ ' [ Messrs. VandeWalle, Norman, Campbell,'Chan and Beachum and Dr.
'

' Eggenberger appeared as a panel. In addition, Mr. Peter L Yanev, anW~
|'.f i % g' engineer and President of EQE Incorporated, described the results of his

research on the performance of cranes similar to the overhead craneL " H - 6 ~. _

j'W ?N q under seismic loadings much stronger than the ground motion postulat-

' % %/r _. d ed for Big Rock Point.'

^pf QE 71 '' E-4. The NRC Staff presented the testimony of three witnesses.
Drs. Thomas M. Cheng, Nilesh C. Chokshi, and Leon Reiter, appeared

7%@M Q(', y as a panel. Dr. Reiter, Leader of the Seismology Section of GeosciencesM-C . f I|

| wy eq#g NGI(fr. .; Branch, Division of Engineering, of the Office of Nuclear Reactor

_ .3 f . Regulation, explained the' site-specific spectra developed by the NRC

.

'i,, f. firs {p|
'

.

Staff for the Big Rock Point site. Drs. Cheng and Chokshi, Senior Struc-
tural and Structural Engineer, respectively with the NRC Staff, testifiedL ; '.$. / z O

'

concerning the structural adequacy of the overhead crane to withstand >

E , . (Q'(, ', .N , f.
.

j] seismic loadings.

. ,[T;%
f_'

P- A E-5. Intervenors presented no testimony on this contention, rely-Q'L,$w, 09 ing instead on cross-examination of Licensee and Staff witnesses.Z s

$$).N[W:fMN(
E-6. The overhead crane is located inside the reactor building and

W2 ' MNWM is a modified gantry crane rated for 75 tons. The crane is supported by
,W :% NN, and travels east-west along two railroad-like rails. On the south side of

g?rg y:.C;Fi the reactor building, the gantry less have been replaced with a bridge
' % -;. '|~. . ,
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truck arrangement. When operating in the vicinity of the spent fuel
pool, the southern end of t'ie crane is supported by the condenser deck

; and a steel support structure. On the northern end, the crane's gantry. : ,,

s.~ , . .pi leg is supported by the fuel pool deck. (Norman, ff. Tr. 4784, at 5-7;
,- - .i Chan, ff..Tr. 4784, at 3.) The crane rails are anchored to the condenser" '

1~ . ,-T -[j and fuel pool decks by means of clips and single or double bolts.,,

m. 9.3'.%d (Campbell, fr. Tr. 4784, at 3.) The overhead crane also has a single-rail,. , '

$.(* ,j 5-ton monorail hoist suspended from the crane's west bridge box girder.y _g.. .o

M' ' ? . . ;f

* ' f]3*
(Norman, ff. Tr. 4784, at 7.)

E-7. The Big Rock Point nuclear plant was designed and construct-i: 1. - ,

g'O ' i " ' ;D f F.; ed from 1959 through 1%2. (VandeWalle, II. Tr. 4784, at 3.)l
s.j. . y Sc. / Jp E-8. The plant structures were designed in accordance with the
g . .,'7 . 'RyM;:(, .R 1958 edition of the Uniform Building Code. A horizontal force 0.025g

<-S .d Q stat' was used for all m4or structures except for the reactor contain-;*-
- . ~ ," |- ment vessel. A seismic factor of 0.05g static was used for the design of.

, $ S., NI the reactor containment vessel. (/d. at 3; VandeWalle, Tr. 4860.),

, _ E-9. In December 1977, the NRC initiated the Systematic Evalua--

- '. tion Program (SEP) to, among other things, assess the safety of older
' , . plants, including Big Rock Point, which had been built prior to current
'

NRC safety regulations and criteria. (VandeWalle, IT. Tr. 4784, at 4;., .

W ' W Reiter, fT. Tr. 4902, at 2.), , . .

, ,7 E-10. The seismic design criteria for nuclear power plants have
'

<

i, . changed significantly since the construction of the SEP plants. The SEP,

includes a reevaluation of plant seismic design criteria. (VandeWalle, ff.p ;. ,

,
- + - q Tr. 4784, at 4-5; Reiter, fr. Tr. 4902, at 2.)
fw1 . 1 E-I I . The NRC Staff determined that an alternative methodology

'

S m- t /; y,. to that set forth in Appendix A to 10 C.F.R. Part 100 was needed to
% 9 h / ' Q3 determine the appropriate earthquake for the seismic evaluations to be

Q(y Qj3 y,$i.s!.$pOR a realistic determination of the appropriate earthquake based upon the
M performed under SEP. The Staff felt a methodology was needed to make

*A ?*2- IW true seismic hazard that was not a function of changing seismic design
'

f)/ ?
'yi

".A JJ
.' % criteria or criteria that resulted in regional bias. (Reiter, ff. Tr. 4902, at

*t; 2; VandeWalle, fr. Tr. 4784, at S.)c

,f y "3' ..J $. 5
e a's i 4 E 12. In 1978, the NRC Staff undertook a program with Lawrence

Q' ;. Livermore Laboratory, and its subcontractor, TERA Corporation, to de-
. , g d y: ..I velop peak ground acceleration val ~ es and site-specific spectra for theu

$R.W yJf; J 'pf SEP plants, including Big Rock Point.'(VandeWalle, ff. Tr. 4784, at 5;J.
4; 3 ?:, M y i d d Reiter, fY. Tr. 4902, at 2; Reiter, Tr. 4952-53.) This work was projected
MW V./ R.A to take 3 to 4 years. (VandeWalle, ff. Tr. 4784, at S.)

}.9F' MQfh? E-13. In January 1979, the NRC Staff initiated the review of the

M N h' i;; Q g structural capability of the Big Rock Po8nt Plant to withstand earth-
M 'o ;wi quakes. (/d. at 4-5.) The NRC Staffinstructed Licensee to develop inter- -
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im seismic design criteria to be used in the seismic evaluation until Law-

.

rence Livermore Laboratory's efforts were completed and the site-specif-
ic spectrum and peak ground acceleration for the Big Rock Point Plant

,

had been established. (/d. at 5-6; Reiter, Tr. 4952-53.)'

E-14. The interim seismic input selected by Licensee was an earth- .'

.

quake with a peak ground acceleration of 0.12g and the ground responsej .

''. i ? ~, spectrum recommended by NRC Regulatory Guide 1.60. The NRC re-
.

,

sponse spectrum recommended in NRC Regulatory Guide 1.60 anchoredH ,( -
.

,

; to 0.12g was chosen based, in part, upon the expectation that the inter-
,

-

,j im design criteria would bound the site specific spectra being developed
,,

,
..

,' 1 in the SEP. (VandeWalle, IT. Tr. 4784, at 6-7; Reiter, Tr. 4952 53.)] J J' ~

'g.*; ,|} E-15. Lawrence Livermore Laboratory completed its assessment of

Y.y ^ ~ , ',| the seismic risk for the SEP plants in mid 1980. The results are set forth
as uniform hazard spectra, where each spectral amplitude has the sameV;- - '

! probability of being exceeded. The spectra are intended to represent the
! equivalent hazard from site to site, which will be of the same order of

magnitude as the hazard implicitly associated with the choice of safe
shutdown earthquakes using deterministic criteria. The spectrum for a
particular site is built point by point by making predictions for each
frequency. All potential earthquakes contributing to the seismicity at the
site are considered using appropriate seismicity, attenuation and expo-
sure models. The spectral acceleration versus frequency is plotted and
the loading corresponding to a particular return period is used as the ap-
propriate spectral amplitude at a given frequency. (VandeWalle, ff. Tr.
4784, at 7; Reiter, IT. Tr. 4902, at 2 3; NUREG/CR 1582, Vol.1, Licen-
see Exhibit 24, at 3-6.)

E 16. The study performed by Lawrence Livermore Laboratory
included the solicitation of expert opinion on key seismic input
parameters, including seismic zonation, frequency of earthquake occur--

rences, upper magnitude cutoff, and characterization and attenuation of'- -

ground motion. The analysis of seismic hazard for the eastern United
r i States was extremely difficult due to the low level of seismic activity and

,

lack of records. Uncertainty concerning input parameters was taken into
account in each experts' distribution of earthquake probability. The final

,

i results of each expert were integrated into a single hazard curve by
means of weights supplied by each expert. (Reiter, ff. Tr. 4902, at 2 3;
Reiter, Tr. 4955 56, 4971 74; NUREG/CR 1582, Vol.1, Licensee Ex-'

- '

hibit 24, at 4.)
E 17. An extensive comparison was made with deterministic criteria-

to assure that the probabilistic spectra were within the appropriate range' '

dictated by deterministic considerations. Minimum deterministic levels'

j for each site were also chosen to assure consideration of a moderate size
,
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earthquake irrespective of the earthquake's estimated occurrence.
(Reiter, fr. Tr. 4902, at 3 4.)

~

E 18. The site specific spectra for the Big Rock Point site were ap-
-

proved by the NRC Staff and provided to Licensee in June 1981. The in-,- ,
,

'!. .

' (d
tegrated site specific spectra developed by Lawrence Livermore for Big-

-

Rock Point were anchored at 0.08g. The NRC Staff, pursuant to its
* - .t'

, ,

'...1 policy of setting minimum deterministic levels for each site, raised the'. '
-,

j site specific ground acceleration to 0.105g. (Reiter, T . 4985 88;w4 '. .-

X , t ,3 ; VandeWalle, fr. Tr. 4784, at 7.).

' . " ' - E 19. The interim seismic design criterion, the Regulatory Guide.-
4,

1.60 response spectrum anchored at 0.12g, bounds the site specific spec-
':- , .;

, ,

trum for the Big Rock Point site at all frequencies. (VandeWalle, ff. Tr.- J. ' so,

, 7 ;T;[. f f, . f,i 4784, at 7; Reiter, fr. Tr. 4902, at 4.)
4 '. ~ " , ' ~.1 E 20. The site specific response spectra for the Big Rock Point site

~~

'

'J} did not include site specific factors for amplification due to shallow soil
>i . conditions. It is a difficult problem to deal with. There is a great dif.-

,

- ,j ference of opinion as to how the analyses should be done. The amount
-! of amplification at shallow soil sites has varied significantly, and may be

- - ) affected by phenomena such as focusing and radiation. (Reiter, IT. Tr.
. 4902, Attachment 1, at 1-4; Reiter, Tr. 4995,4977 99,5084.)

E 21. Evaluation of the potential for amplification is a matter of
.#~ judgment. Dr. Reiter evaluated the possibilities of taking into account

generalized statistical studies, site specific theoretical studies, detailed. , ,- ~
+ ,- ) comparisons between available rock and soil records, and other seis-

1 mological factors; he concluded that, in deriving the spectra for the SEP,
.' J i enough conservatism had been employed to account for the amplifica-.

. . ]' tion present at the Big Rock Point site. (Reiter, fT. Tr. 4902, at 4 and At.,", ). tachment 1; Reiter Tr. 5001 14,5078 89.).,;, ,

tb -

| ' ' W ,y E 22. The very low seismic hazard in Northern Michigan indicates. . , ,
that the chance there will be earthquake ground motion of any signifi-.-..

,N 10 ij cance at Big Rock Point is extremely small. (Reiter, IT. Tr. 4902, at 4 5,
~

, ' '
'

.Q and Attachment 1, at 11.)
J.. i E 23. Earthquake ground motions introduce vibratory motions to-

. J. l the base of structures, which in turn induce vibrations throughout the. .

'

3 entire structures. The characteristics of the vibratory motions at dilTerent
t '- ,si levels or floors depend on the dynamic characteristics of the structures,,

i

d , ,-
.

,t'd and are represented in floor response spectra. The floor response spectrac
'

-

7i.. can be utilized for the structural analysis of equipment such as the over...

h*g j ' ~ . ' ? ' '. . -
head crane. (Eggenberger, IT. Tr. 4784, at 3; Eggenberger, Tr. 4787 88.)

.| 3 E-24. D'Appolonia Consulting Engineers performed a seismic anal..

q f . ,i i , y ~' f, ysis on behalf of Licensee which, among other things, generated floor re-
" ' , -|,1 ' sponse spectra at various elevations of the reactor building, including

''
.

a. ;., ,

,m .

,

', 730
.

.y

- ', , . - .-

$
f , /

, .

h .
g

'
a

%



.

4

.

.-..

'.
t

.

1'' _ ', the support locations of the overhead crane. These floor response spectra
were utilized as seismic input for the structural analyses of the overhead*

. -

crane. (Eggenberger, ff. Tr. 4784, at 2,4 and Attachment I (Vol. ll, Ap-
. ,

' 'ai:V .

.
. ' , ' pendices A and B, Seismic Safety Margin Evaluation, Reactor Building,' '

Primary Coolant Loop, Big Rock Point Nuclear Power Plant, Charle-

W ' ' .o . ' voix, Michigan, Rev.1, dated September 1981); Cheng and Chokshi, ff.
'

f y ? ,. ~ '

"-

.f
,

,

t.W . Tr. 4092, at 6; Chokshi, Tr. 4945; Norman, Tr. 4792.)
.

d[$ ;s '! E 25. Floor response spectra for the support locations of the over-
.

head crane were generated for the postulated earthquake defined in ac-9. W .f t
.[''.i T 'SJW 't cordance with the ground response spectra recommended in NRC

7Mk6 ! Regulatory Guide 1.60, with a zero-period, peak ground acceleration of
q.f|,%%. ,

0.12g, previously referred to as the interim criterion, and the SEP site-tb ,4 ,
WN ' M ' ' ! specific response spectra. (Essenberger, IT. Tr. 4784, at 4 and Attach-
?;""*

' ment 1 (Vol.11. Appendices A and B, Seismic Safety Margin
- - - ,' Evaluation, Reactor Building, Primary Coolant Loop, Big Rock Point

,

.
~.. Nuclear Power Plant, Charlevoix, Michigan, Rev. I, dated September

g 1981) and Attachment 2 (Derivation of Site Specific Seismic Floor Re-<' ;
sponse Spectra, Seismic Safety Martin Evaluation, Big Rock Point'

,
: Nuclear Power Plant, Charlevoix, Michigan, dated August 1983);e -

.

Cheng and Chokshi, ff. Tr. 4902, at 5.)W>s

E 26. When Regulatory Guide 1.60 is used to compute the site-"~~ '. .'. p - specific floor response spectra, in the frequency range which affects thef ;' .
.77 overhead crane, the acceleration are found to be responses approximate-' ' [ ,% /.

ly 50% of the floor response spectra. (Cheng and Chokshi, IT. Tr. 4902,'. '"'"i D
at 10; Campbell, ff. Tr. 4784, at 5.)'' "

b- E.27. The floor response spectra were calculated using a seismic
, [g. W ' analysis which models the reactor building using three dimensional( .

beam elements. These elements have both translational and rotational, f %, %;, '
4

, '. | b 4% degrees of freedom. The mass of the structure was represented through
w 1,. : % ?, ; 6-degree of freedom, lumped mass elements providing all 6 degrees of,

.y -

: freedom at each node. (Essenberger, ff. Tr. 4784, at 4,12.)
,

i|2 i E-28. The seismic analysis performed using the interim criterion'

: ' qV J .t. .

included an evaluation of the induced stresses in the reactor building,

,

6'i F.' ' and containment shell structures under combined seismic and dead
,. '

'

I loads, and the results show that the margins of safety for the reactorJC,f':

Mf- building and containment shell structure exceed 1. This conclusion will
be confirmed when the SEP seismic review is completed by the NRC

b: .f? M i Staff. (Essenberger, ff. Tr. 4784, at 4; Cheng and Chokshi, ff. Tr. 4902,
-

;
'

-$,
'

at 7.)
U *$@.gm -&.
f@UAkf '

E 29. Licensee has not evaluated the induced stresses on the reac.'

tor building and containment shell structure under the seismic loadings>; t

/',[ I" h attributable to the site specific response spectra. Since the site specific.

,{.' .~%
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c[. , response spectra are bounded by the Regulatory Guide spectra anchored
, - p

,'
at 0.12s, Licensee and NRC Staff have concluded that the stresses in-'

,v, duced by the site specific earthquake would be less than previously+

gfg " &. , . '.i
analyzed. (Essenberger, IT. Tr. 4784, at 5: Cheng and Chokshi, ff. Tr..

'
,

.* 4902, at 7.)
,

.

l'i;!#;'a .. O a E-30. The seismic analyses performed by D'Appolonia relied on

$ j ip f D j 'l :,, d.'j the recommendations of NUREG/CR-0098 and the practices published
YW.if,ii d. .$ , in Regulatory Guides and Standard Review Plans, particularly SRP
7.g g .'.:i y -]'rj g 3.7.2, Seismic System Analysis, June 1975, which was revised and,

edy/ .:t reissued as SRP, f 3.7.2, Seismic System Analysis, Rev.1, July 1981.
>,p j '*N

_[ry 1
"

: 11 (Essenberger, fr. Tr. 4784, at 5-26; Cheng and Chokshi, ff. Tr. 4902, at

.;W .? ' * J! .:);}d- 12.)
f.|j.Y53: ; M '- E 31. The seismic analyses used the time history method to con-

i.; * ' # '' ' . O ' ., ' 1 E 32. The hydrodynamic loads generated by the spent fuel pool
Ed duct dynamic analysis. (Essenberger, fr. Tr. 4784, at 7, 9 10.)

'

,

|f # 1
* ~

. %j water were conservatively accounted for by removing the springs in the
d sprirrg mass system representing the sloshing of water, and distributing

' ~

d the horizontal mass of the water among adjacent nodes while lumpingW
< ' ~ . the total vertical mass of the water at a node corresponding to the eleva-.,e

%' g .' tion of the bottom of the spent fuel pool. (Eggenberger, fr. Tr. 4784, at. -

M.e 1 ' ' ' '

16.)
, ;1 E 33. Water from the local bay has no effect on the seismic analy-- : 5

j1- 'j ses, except to the extent bay water might impact on the water table at
,

' ; . z;. - ' ~; the Big Rock- Point site. D'Appolonia accounted for this possibility.
& : (Eggenberger, Tr. 4798-4800; Cheng, Tr. 4936.)
d . , .m j E-34. The seismic modeling of the reactor building accounted for

y W, p, ? , , *Jj
the possibility of nonlinear responses due to the presence of Fesco

-Q *, ';,< boards along the expansion joints that isolate the reactor cavity structure.

h ,W,',' ;M. '
.g and the horizontal shear key. The analysis was first performed using a

;' q single stick model of the reactor building which neglected the presence
bd |' of expansion joints and treated the reactor cavity, spent fuel pool, and

steam drum enclosure as monolithic. A second, multi stick analysis was; ' '

-

.i performed in response to Staff questions, which inquired about the com-'~

'& i plete absence ofinteraction at the expansion joints. (Eggenberger, ff. Tr.-
.

. ' , -; 7' i ] 4784, at 17; Cheng and Chokshi, fr. Tr. 4902, at 11.) The results of the

Q two analyses were not dissimilar, with the single stick model generatingqpe ,

1.. , .
- the more conservative input for the evaluation of the overhead crane.'

+

J!'f. " . , l ' * 2, " (Essenberger, IT. Tr. 4784, at 17; Cheng and Chokshi, IT. Tr. 4902, at
." 1, . L 11; Essenberger, Tr. 4796-97; Cheng, Tr. 4917-18,4922 25.) |

'$j .'s 9, N-
.m

ff *; ?!7 E 35. The shear key will not cause any hinging, and any bindmg
-

Q.J. % a.
due to the shear key would increase damplas through the dissipation of

;.'
..
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energy and make the floor response curves more conservative for over-'
-

' - !! cad crane evaluation. (Cheng, Tr. 4922-25.)
E-36. Torsional effects were considered explicitly in the seismic

analyses by incorporating all significant known mass eccentricities. The
,

i spent fuel pool and steam drum enclosure were modeled as eccentric''N >

$ s.) me,ses at their own centroidal locations, due to their significant distance** -
,

,

N' l 'cr :1 front the center of mass of the rest of the reactor building. This treat-

Qs W ..d ment led to coupling between horizontal and torsional responses. (Eg-2

' . . .- ?
'

' , ' genberger, IT. Tr. 4784, at 23.)
y' .4-k ' . 4.j E-37. D'Appolonia analyzed the soil-structure interaction using the

,

.. . z " O)
half space (lumped-parameter) method. (Id. at 18-21.) Under this.=g .M '

_m
,

method, static spring constants and damping values are calculated usings.y . ,
{;jg(.'.' - nd classical half-space solutions. The static spring constants are then correct-

'| ed for frequency and embedment effects using classical solutions. (Id. at'"

20.)
.

E-39. The six spring constants and damping values (three transla-
~ tional and three rotational) were combined with the analytical model of

., m

the reactor building structure. (Id. at 20-21.)'

,

** E-40. Several soil spring / soil structure analyses have been per-
formed. Varying the soil springs did not have a significant effect on the

-

,

results of the analyses. The properties of the soil around the Big Rock
.;^~ Point Plant have an insignificant effect on tne seismic analysis of the

,
plant for the frequencies important to the stru< tural analysis of the over-

,

head crane. (Cheng and Chokshi, ff. Tr. 4902, at 12; Chokshi, Tr. 4942.)
,

'

' ,'
.

response spectra was judged to be conserva tive by a factor of 20-50%.

.

E-41. The methodology used by D'Aprolonis to generate the floor
''

';_, (Essenberger, Tr. 4790-92.)
E-42. Licensee assessed the adequacy of the overhead crane byff ,

,

using three types of structural analyses: (1) crane analysis, (2)' rail
y. ' . , analysis, (3) crane support knee brace and end stops analysis. (Chan, ff.4 "."- ' Tr. 4784, at 2.) ,

.t E-43. Whiting Corporation utilized the floor response spectra- -

o . #N' - generated by D'Appolonia using the ground response spectra recom-
,

t .[ ' , , . .
" '

7,
mended in Regulatory Guide 1.60 to perform structural analyses of the'

' overhead crane. Response spectra curves for the elevation of the con-" ' ," ' ~-
,,

- ;N" denser deck crane rail support were provided for three directions, north-
.

-/; . . * ' " ' south, east-west, and vertical. Static loads due to gravity were considered

[{Q 4
3 ,.

f " ' '. as part of applied loads. (Norman, ff. Tr. 4784, at 1,7 8 and Attachment

J,3,fR.' 'lQ e , 1 (Gantry Crane Seismic Report); Chokshi, Tr. 4945.)

(g,'?-QcJ.')" E-44. Whiting Corporation performed several structural analyses in
.

order to apply the seismic loading to a variety of crane operating"N. - -,c

conditions. One analysis considered the crane unloaded and the other'

.,
- -

I'

t.q
,9 733.e . .
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considered it loaded with 24 tons, the crane's maximum operating load
,

over the spent fuel pool. The analyses also evaluated the seismic loadings-
'

'

.t of the crane when the trolley was positioned at three distinct locations,,

, .
'3 on the runway, and with the crane being positioned over the spent fuel,

y -

j pool and at the east end ofits travel. All combinations of these loadings
. . .

.q . y ' ....u, and positions were analyzed. The loads used in Whiting Corporation'sD :.$ [ j.,.'q.

d analysis of the crane's capability to withstand stresses induced by seismic

Q;Q' : .? . ,j motion are those associated with the crane positioned in locations includ-
t' c . d ing the maximum seismically induced loadings. (Norman, fr. Tr. 4784,' *

' ,f , Jf at 8; Cheng and Chokshi, ff. Tr. 4902, at 8; Norman, Tr. 4794, 4852-53.).c

, :] E-45. The structural analyses of the overhead crane assessed theQ.?L J :.: . . , . ,

~ ,W f.:e[,' '[.Lj
,.$6M.[ ' - J.j implications of the S-ton monorail hoist fully loaded. (Norman, Tr.'

4 . 4816-17.)
fic : J 7 j E-46. The structural analyses of the crane evaluated the condition'

, j of the crane and trolley being pushed against their respective runway* '

and stops. (Norman, ff. Tr. 4784, at 8; Cheng and Chokshi, ff. Tr. 4902,
-

' -
at 8.),.

' ~ E-47. The analyses performed by Whiting Corporation used the fi-..

nite-element method, which models the crane as an assemblage of many' y ..{: ,A..

; f ff y .f' ; discrete beams. Using the structure's design and material properties,'

c. ; % ? , g and the relationship between stress and strain, mathematical expressions
. f, ' C2 O - are formulated for each finite beam, or element, such that equilibrium .
T; . i[N,. of forces and displacements between elements are ensured at each node.

,

,p.p t , ' 7; The mathematical expressions are solved to determine the forces and
'iJ ~ ',J . y stresses are calculated and compared to the crane materials' capacities to

moments throughout the crane. From these forces and moments
y _ . W.:
17 '; ;,: -h26 withstand stress. (Norman, ff. Tr. 4784, at 8-11,13; Cheng and

s

fN ,3 1. nM Chokshi, fr..Tr. 4902, at 8; Norman, Tr. 4870.)

gLggy.c . Qi E 48. ANSYS, a large-scale, general-purpose finite-element
@FC I.' ' ,% *].r

.

,
computer program, was used to perform the Whiting analyses. The

'7' dynamic analysis performed by ANSYS is of the mode frequency
d ' ; ' , t.,

,

'

'W - ,(, (MODAL) type, in which the computer solves for the shape and ampli-4
;

',v-(
'Mp' j i , J tude of the vibration of the structure due to seismically induced motion.

ip (Norman, fT. Tr. 4784, at 9.)N 1.' . ,

?[# W ak ', ,"@'h
E-49. Modes with meaningful participation are evaluated by the

7,;. - computer for element stress and strain. The standard mode approach, as

f, S. .;,M.G.%s. .Q
?N outlined in Standard Review Plan f 3.7.2.11.7, was utilized. (Norman, ff.-

. 9 :.

dTNNh.[iM..
;yd$e Tr. 4784, at 9-10.) Components not included in the mathematical repre-

$'{.y sentation of the crane, such as bolts and welds, were analyzed independ-

PffiMNyM ently of the ANSYS program using the moments and forces generated

hh.Dy[' .Q; by the ANSYS analysis. (Id. at 10.)

, J. .t,s i > : a 5, , -!
,a j ;.

y,. ,p3 ;
.,,m u .,

%xL ; w I 734
u. - o

,s .

4

7 .

,

.

* 9

.. i
- *

t. g

#
q

*
\ W.

' s
*

,,, ,

. 4 ,

* *
. 1

*
3- ,

0



_ _ _ . _ _ _ . _

,

9'

E 50. Whiting Corporation did not perform a detailed analysis of: '. . -

the crane trolley since it was designed for 75 tons and carries a maximum#
! . , .

operating load over the spent fuel pool of 24 tons. (Norman, ff. Tr.- * *

'| 4789, at 16.), , 1. . w ,"
'. ; ;

. ,
' , , . E-51. The crane materials' strength capacities are as specified in the*

*-! American Institute of Steel Construction ("AISC") Code, as modified
3'. , ';' .@[f' ' | f.: . . c 9.:Mjby NRC Standard Review Plan i 3.8.3, for assessing the structural ade-.,

' j j ..''. W . 3 fl quacy of steel under seismic loadings. (Norman, ff. Tr. 4784, at 4,11;
.

9 . q$ .w .1 Norman, Tr. 4809-11.)

L.07, p/D.N E-52. Allowable strength capacities for tension, per AISC 1.5 and

~, g .~ Q J . . 'a SRP f 3.8.3, are 96% of the crane components' yield strength. Allowable
.

: M t Mki:' , d capacities for shear are 60% of the components' strength capacity for ten-

*N!N,Rg!;- ] sion or 58% of the com,onents' yield strength. (Norman, ff. Tr. 4784, at

.' 'h
' '

a :: . Il-12.)'
,

. ,

E-53. Strength capacity for shear was calculated in accordance with''

. j Whiting Corporation's standard procedures. Whiting Corporation's
standards were used because the AISC Code does not address irregularly,

~

.} shaped components and such phenomena as local buckling. (Id. at 12.)
E-54. With the expansion bolts, Whiting Corporation's standard for

' ~
~ allowable shear is more conservative than the AISC guidelines. (Id.)-

f aJ E-55. The allowable capacities for bolts as calculated using Whiting~
<

~ - Corporation's standards are within the mat'erials' yield strength in shear.' '
4

.

'0 (Id.)- - :

] [ E-56. Whiting Corporation's standards for local buckling are in*
.,

i compliance with the standards on local buckling recently promulgated- w

m .. L by the Crane Manufacturer's Association of America. (Norman, Tr.
.W:;, 4813.).

' .S' & . E-57. The primary frequency of the overhead crane lies between
f M;py '

'

4. 2.0 and 2.7 Hz. (Cheng and Chokshi, ff. Tr. 4902, at 9.)'

,

ri;M y E-58. The structural analyses performed by Whiting Corporation es-
. y
Je - tablish that the maximum stresses induced by seismically induced load-'

1] ings associated with the ground response spectra recommended in^ #
' Regulatory Guide 1.60 anchored at 0.12g are generally low and well..,,g,->,, _j]S| e; a within established allowables. (Norman, ff. Tr. 4784, at 1314, and

Tables 1 and 2.))~ . . ;a:

g[ ' . . ,- $ ,. |t M E-59. The maximum stress on the gantry les exceeds allowables by -~

approximately 3%. The stress calculated to be in excess of allowable is
o'I (:

c2- .. ,. . .

f ;, f.n * fy. localized and limited to one of the four corners of the gantry leg's cross-

Qc'
- section, and does not exceed the material's yield strength. (Norman, ff.

N ' %y '~f %-f7 g ? Jf Tr. 4784, at 14; Cheng and Chokshi, ff. Tr. 4902, at 9; Norman, Tr.
' .'. .' ~. " 'g,

.; ' u 4822-23; Chokshi, Tr. 4946.)
, m,.
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E-60. The maximum stresses on the A307 bolt connections be-*

' "4 tween the knee braces and the bridge box girders exceed the allowable'
.

strength of the A307 bolts. (Norman, IT. Tr. 3784, at 14; Cheng and- (;'
.

. .A Chokshi, IT. Tr. 4902, at 9.) Licensee has therefore replaced the A307~' e',' bolts previously used to connect the knee braces to the bridge box gird-1 '

. _ ,
' '

K, ers with high strength A325 bolts, whose allowables are not exceeded by, _ . . .

q ' [4 C W '$j the maximum stresses induced by the scismic loadings. (Beachum, ff.x
*in $i Tr. 4784, at 3; Norman, fr. Tr. 4784, at 14; Cheng and Chokshi, ff. Tr.As

@ N M ^'#-iMj 4902, at 9.)

f ,, > j' QI, ? E 61. The Whiting Corporation's analyses established that the.&
,(.|2 ,- .d 5 ton monorail hoist could not withstand the postulated seismic loading.

j"f- _i % .,[ f.f |M Accordingly, Licensee has stiffened the monorail track by welding a
3 .;g . . St %. inch steel reinforcing plate to the track, strengthened the track's at-"

, . a % y' M tachment to the west bridge girder by adding eight additional hangers,,
''

reinforced welds and replaced bolts in existing hangers, and installed,

'- ' f thrust rollers to restrain the underhung trolley from seismically induced
'

-
~

i sway. With these modifications, the monorail hoist will withstand the

, ',j:|
~

postulated seismic loadings. (Beachum, IT. Tr. 4784, at 2-3; Norman, fr.,

,
Tr. 4784, at 14-15; Cheng and Chokshi, fr. Tr. 4902, at 10.)

E 62. All critical welds, plates and columns were evaluated and,' ,v
. .

e found to have margins of safety in excess of 1. (Norman, IT. Tr. 4784, at
a- 15; Norman, Tr. 3826.)~ a .

'1~C, :."
-

'

E 63. All structural members were evaluated for local buckling and
'Y, found to be within allowables. (Norman, ff. Tr. 4784, at 15.)' &

.? *
-
.

~"
g E 64. The Whiting Corporation determined that the crane will not

,

'' '

1 jump from its rail supports. (Id.; Cheng and Chokshi, fr. Tr. 4902, at 10;
* "

- p .. Norman, Tr. 4831.)
.

'

y. ,. E-65. The crane's brakes will lock automatically during a seismic
. fd3,. | | .Mf incident. Should the crane slide along its rail supports, the seismic forces

Om
J. k '.

fiM f: qi* acting upon the crane will be relieved. (Norman, Tr. 4892 30.) The
* O.E ;[;, .Rq. , crane will not slide more than 18 inches under the maximum seismic

.' ' *|7 ? L ~'j loadings. (Norman, fr. Tr. 4784, at 16.)3

. h ? (N:;; .d E 66. The seismic elTects on the trolley, fully loaded with 24 tons,
a.1, 31_ 'l both static and dynamic, would be 48 tons. This load is less than the'

7 416 4 7- :! original design limits of the overhead crane. (/d. at 16.)

+.- e NR'. 'l E 67. The steel support structure is comprised of three steel *
.

c / f'" d members: the crane support girder to which the crane rail is attached,
g( G;;., J Q, ,y }.

*

the horizontal strut, and the vertical strut. (Chan, ff. Tr. 4784, at 3.),

.;'; yM - E.68. Licensee utilized the maximum wheel loads to assess the

P . ' A M m(.8. X. W f.$ .y;j;% J. ' structural capability of the steel support structure. The wheelloads were
statically imposed on the steel support structure, along with the crane

"O .i' A'. ] stop loads (as determined in the analyses performed by Whiting

|
~
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Corporation), the loads imposed by gravity, and the seismically induced
motion of the condenser deck. (14. at 4 5 and Attachment 1 (Report on-

~

Structural Analysis for Reactor Building Crane Support Knee Brace and- '

Crane Stops, dated October 7,1983); Norman, Tr. 4850-52,4856.)'
- p .- . .:

, . %[. J . ' ' ]j. .- E-69. The wheel and crane stop loads accounted for the amplifica-
~

'
...

tion of seismic motion imposed on the crane by the steel support'e .

en. Q' " . ' . ,f p structure. (Chan, Tr. 4853-55; Norman, Tr. 4850 51,4856.)
1,? E-70. The seismically induced loads attributable to the movement

z p,X -
' , . y

. 09 :.4 of the condenser deck were determined by establishing the fundamental'

..

^ d:'* .7 [j( N .

frequency of the structural members of the steel support structure and
, ' e J j .. using the floor response spectra developed by D'Appolonia using the'

V Y-aN^.: g .% ' :; ' ,M.!
, ,

ground response spectra recommended in Regulatory Guide 1.60 an-
M; chored to 0.12g. (Chan, ff. Tr. 4784, at 4.)

i"- - 'ei E-71. The loads were applied to each structural member as uniform
1 loads. The crane stop loads were applied as concentrated loads at the

. . ' .~ ' I point of contact between the crane and the crane stops. (/d. at 5.)'
.

- E 72. All moments, shears and axial forces, due to gravity, seismic,
.

and the crane wheel and crane stop loads were combined for each indi--;1- .

vidual member and connections, and translated into stresses. The-
'

stresses were then compared to the allowable stresses specified in the
'

'Wy .

,\j.' .g.', AISC Code, as modified by SRP $ 3.8.3. Bond stresses for the smooth' '

g&; anchor bolts were compared with allowable stresses specified in the

a Q[i 'Y American Concrete institute's (ACl) Code 318-63. Adequacy of anchor.'

q' " W

4, ' . .,. , * . , .F .''

age connections of the crane support to the condenser deck wall was
'*

.. e., .

.. _

verified using ACI 349 80, as modified by SRP l 3.8.3. (Id. at 5.)' ''

a
E-73. Licensee also evaluated the steel support structure and crane

N M;T ~ E',, stops usi.,g the floor response spectra developed by D'Appolonia using
.Jy y ;9, y g,[ the site specific spectra. (Chan, Tr. 4883-84; Essenberger, fr. Tr. 4784,

' Attachment 2 (Derivation of Site Specific Seismic Floor Response
V,7@$ 1 : .[T ;., y

, J"D,? $ . 9 Spectra, Seismic Safety Margin Evaluation, Big Rock Point Nuclear
,

Power Plant, Charlevoix, Michigan, dated August 1983.) -. 'y ,' - [" : ,(J
'

E 74. 1.icensee's evaluation demonstrates that the crane stops' and* " ,,3 ': ,;

"*y*| steel support structure's allowable strength capacities exceed the stressesj p. J' ;

a4 'q .. IN which would be induced by seismic loadings. (Chan, ff. Tr. 4784, at 5 6.)
. 9f. , ' ' - , N E 75. The maximum stress on the bolted connection between the
* QS ~ / ' l ' crane support girder and horizontal strut exceeded the bolts' allowable

M*$ Q"d.q.-[p%&.s .,7 stress. Licensee has welded a tee section between the horizontal strut

f ;h. and the crane support girder, which will transmit the horizontal forces

MG,(-| . A, j,1 and bending moment directly from the crane support girder to the hori-

r.(Qf /W!g.j g ; Q. W f
zontal strut, thereby alleviating the shear stress on the bolted connec-
tion. (14. at 6-7; Beachum, ff. Tr. 4784, at 3.)r
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E-76. The analysis Licensee performed to evaluate the adequacy of-

. the crane stops using the floor response spectra based on the Regulatory,,

Guide 1.60 ground response spectra indicated the seismic loads on the,. ,

* , ;,. northern stop's tension anchor bolts exceeded the bolts' allowable stress.,

V
.. . . ,

by approximately 44%. (Chan, ff. Tr. 4784, at 6.)*

$ ,_ i q p .; E-77. When loads are senerated using the floor response spectra
y 'MV ;y n i based on the site specific spectra, the margin of safety for the northern.s.

Y%.;f.: ,y ; stop's tension anchor bolts exceeds unity. (Id. at 6; Cheng and Chokshi,
~ 5', ~ ~ ' 'N ' '.; ' fr. Tr. 4902, at 9-10; Chan, Tr. 4883 84.)e

E. , .' - A'.- E 78. Review of the results of the Whiting Corporation's analyses
'n led Licensee to decide to strengthen the overhead crane's upper rail' '

.- :. . . s
f. ~,} ' " , fi anchorage by replacing all thirteen pairs of single bolt rail clips. This
;4' ' ' ' .,/ ~ ';5

' '~
.

necessitated replacing twelve pairs of 3 inch x 4% inch x %-inch A7
.

. *;
' - - - - *

.
single-bolt clips with 6 inch x 4% inch x % inch A514, stade B single-

,
bolt clips and one pair of 3 inch x 3% inch x % inch A7 clips with a pair

- ) of 6 inch x 3% inch x % inch A514 grade B clips. This modification was
,

j to be completed by mid-November 1983. (Beachum, ff. Tr. 4784, at 4;
~

l Beachum, Tr. 4841-43; Campbell, Tr. 4835.)
#

E 79. Structural Mechanics Associates, Inc. (SMA) performed a
i

'

structural analysis of the overhead crane's rail anchorages using the site-
^ '

e .a - - specific spectra. (Campbell, fr. Tr. 4784, at 2.)
E 80. SMA evaluated the rail anchorages by using the floor re-

sponse spectra associated with the site specific and Regulatory Guide-

3 -
, .,

1.60 ground response spectra to scale down the wheel loads reported in-

| e
,

. L' the Whiting Corporation's analysis. The rail loads were reduced by
y comparing the spectral accelerations at a single frequency in each

,_.,d direction. The wheel loads calculated by Whiting Corporation were
' ' e-

.4sj scaled down by a factor greater than 2. (/d. at 5.).a
,

L4 'y' E 81. The soverning condition is the maximum load applied stati-*

c |'- : cally directly at the point where the crane rail is secured by a single bolt1.

' "# } clip. (14. at 4 5; Campbell, Tr. 4837 38,4840.)I~*

'

- - E 82. The strength of the rail anchorases was analyzed using a'

2

..
j simple linear elastic model of the rail and the clip supports. The rail was

'

; !: +

' . ' I i 2.f.; modeled as a beam with torsional stiffness and the clips were modeled
L.''. .̂,..i as rotational springs. The MODSAP computer program was used to

,

. y ;] solve for the stresses. The calculated stresses were then compared withg ,' .. ' y' ' allowables specified in the AISC Code, as modified by Standard Review
c ;

* -
,, ,

. M y '/. , [ '/ 9 Plan i 3.8.3. (Campbell, fT. Tr. 4784, at 5 6; Campbell, Tr. 4840.)--
~ .'; , .f.M E 83. The analyses performed by SMA show that all crane rail sn-

. e . .. -

.:.y.pg
',1.y? p)t

chorages, including the single bolt clips which Licensee has committed
S' ' t L ,;f to modify, meet the AISC Code allowables, as madified by Standard~' *

.v .
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,

- Review Plan f 3.8.3. The lowest margins of safety for single- and double.
bolt shears were 1.98 and 3.96, respectively. The margins of safety for-

.,

,; single and double bolt clip bending were 2.2 and 4.4, respectively.,

(Campbell, IT. Tr. 4784, at 6; Cheng and Chokshi, ff. Tr. 4902, at 9-10.)' f;, ' ' .
'

q E 84. With Licensee's modifications, the margin of safety for
,

~ . : #. 5 ,;z 'l single bolt clip bending will increase by a factor of 6. (Campbell, ff. Tr.
."- *j 4784, at 6.)~ M .; @ >

"

'

%. E 85. (Deleted.)
- [ '' |5. 1 , |j E 86. Mr. Norman testified that many of the cranes manufactured

. p . n; -

i,.p.G G ; ~ ', j by Whiting Corporation have experienced seismically induced stresses
.,'c1 and he was not aware of any that had failed. (Norman, Tr. 4831-32.)

y} ;p,(; .| ' ,pp . w g. J-j E 87. Mr. Yanev testified on the results of his company's investig. -

, j _ J ,I ',A. ' % tion into the performance of cranes similar to the overhead crane under'

;.

! seismic loadings throughout the world. (Yanev, Tr. 3599 3743.)$-

1- i E 88. Licensee requested Mr. Yanev's company, EQE, Inc., to con-
duct its investigation to determine whether the results of the structural' '

-
.

,

analyses of the overhead crane are consistent with actual experience.
' ' (Yanev, ff. Tr. 3598, at 6.)'

,

E 89. The investigation conducted by EQE,Inc., reviewed the per-7- .t

' ' ' ',, ~ . formance of cranes whose overall design and configuration characteristics -. , ,

r . ,' taken together envelope the critical characteristics of the Big Rock Point*

'q. overhead crane. The cranes reviewed included single leg and double les- ,

,- - gantries and bridge cranes. The peak acceleration of the estimated earth-.

quake tiround motions reported upon in the crane survey were equal to' ''

or exceeded 0.12g which Licensee used as an interim criterion. Ud. at' ' *

,' | .' 5 6, 11.)' '

,.

U, ; , , ' , E-90. The data reviewed during the EQE investigation included the
;o7

: 7 . I" ' ~i- type and design characteristic of the surveyed cranes, the type and size
' , , , of the crane's supporting structures, the peak ground motions, earth-"-

s .- e

quake acceleration time histories and related spectra, site intensities,
,

7'{l';9
~

, g-
and the data necessary to assure that the critical parameters of the Big'

* '
*

Rock Point overhead crane were enveloped by the data on the surveyedY , . ,
4

f, ; i , cranes. EQE evaluated Code criteria to which the surveyed cranes were
1 i'1 built. Generally, the cranes were either built to the AISC Code or com-! .

,7:, parabis criteria. Ud. at 8 9; Yanev, Tr. 3733,3737 39.)'t, ; ' . r;:
3'' E 91. Mr. Yancy testified that the buildings housing the surveyed

.
''

;
( 7 7 p , 7,; '.: _ cranes were subjected to seismic motions that were estimated to be*

+ ,

M.;4t.p?;N.6
equal to or greater than the ground motion postulated in the interim cri.

%Q)qb{|:'[T,W.V-
-

+

. %.1. terion for the Big Rock Point site. Dr. Reiter testified that caution
ir should be observed in utilizing the specific ground motion estimates,

' + ' g,y , , p. 'l since most of Mr. Yanev's estimates were based upon extrapolation tech-I
'

.

,| niques which have not .een laid out in detail and for which the uncer.M J .* ; a>-
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tainty has not been sufficiently emphasized. Richter magnitudes for
'

'

these seismic events varied from 5.5 to 7.4. (Yanev, fr. Tr. 3598, at 9;
,

Reiter, Tr. 49068.)
E 92. The surveyed cranes were housed by structures more flexi-.

-

w;
. ,' , (;j ble, equally stiff, and stiffer than the Bis Rock Point reactor building.l,

,

..! The support height for the Bis Rock Point overhead crane is typical for
'

+ +
.

T,* ' c y'| the cranes surveyed. (Yanev, ff. Tr. 3598, at 10-11.)>
,

> '. '-|[ g .' , 1' - '
.

E-93. Mr. Yanev's fisures indicated that none of the approximately;

,
thirty cranes investigated were damaged during estimated peak stound~.y .:3 - e.

a. '. a ; accelerations of less than 0.35g or about 3 times the 0.12g assumed in'

.

$ .] the interim criterion. (Id. at 12; Reiter, Tr. 4906-08.)-

,y , V '. '4 E-94. The Pasadena and the Humbolt Bay crane are both single les
-

,

g e,' ^f santry cranes very similar to the Bis Rock Point overhead crane. The
*

. ,.
"

highest seismically induced stresses in the overhead crane would be'-

caused by the tendency of the crane to twist due to this sinsle les
configuration. (Yaney, ff. Tr. 3598, at 1415; see Licensee Exhibit 15,

'

Figures 3.19 and 6.4, at 28,53.)
,

. E 95. The Pasadena and Humbolt Bay single les santry cranes expe-
rienced estimated ground accelerations of 0.20s and larser, with site
horizontal response spectra, at the primary resonant frequency of 2.0 to

'' 3.0 hz, bounding the Regulatory Guide 1.60 ground response spectra as-.

sumed for the Big Rock Point site, and suffered no damage. (Yanev, ff.
,_

'

Tr. 3598, at 14-15; Licensee Exhibit 15, Figures 3.18 and 6.1, at 28,50.)
,

'

- .Lj E-96. None of the cranes surveyed suffered buckling of the santry
,,

. c-j less. (Yanev, ff. Tr. 3598, at 15.)'=

3| 9 E 97. Several of the surveyed cranes had rail anchorases similar in
Q size and desisn to the anchorages for the Bis Rock Point overheadv

.

. ', 7 . ' L crane. None of the surveyed crace anchorages which were properly con-'

'

. ,%' .
. structed were damaged by earthquakes. (Id.)y ,

'~

E 98. Only three cranes of the approximately thirty cranes surveyed
.',. s

'^ * ~ by EQE were damaged during earthquakes. These incidents were unique
to factors particular to these cranes. (Id. at 16.)- - .;

, . d E 99. The Burbank crane at the Burbank/ Magnolia power plant had
[, , ; f,j several lower crane les to lower truck bolts broken when it experienced

'

,

J( an earthqual e with an estimated peak ground acceleration of 0.35g. The-
. ,

WS ^-
'

4 'd crane did not fail. The damage was due to the cantilevered design of the;
. . . , . ~ < y.Ms Q crane, which was less stable, and tnerefore experienced more torsional

fM stress, than would the Bis Rock Point overhead crane. (Id.; Licensee Ex-: i '.

l . .y.y[M hibit 15, Figures 3.12 and 3.14, at 24-25; Yanev, Tr. 36,38,39,3717.)7.J""|,I '

d E 100. The overhead crane's monorail hoist will not create tiie can-:%. '

.

~ tilevered effect which resulted in damase to the Burbank crane. (Yanev,
." . ', o . . 9p<f

, ~''M Tr. 3719 22.) (Change (see Tr. 3683).]-
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' , , [ E-101. The rail anchors of the Pleasant Valley Pumping Station were..

e, damaged during the recent Coalinga earthquake because of poor welding
'

- -

, . of the bolts to the supporting steel girder and the design of the support-' s
,, ,,

ing rail over a building expansion joint. The Pleasant Valley crane expe-b *
&

, ,

j ".y . ; le 4 * 4 ;; rienced ground acceleration of 0.54g, and did not fait despite damage to
the rail anchorage. (Yanev, fr. Tr. 3598, at 16; Yanev, Tr. 3681-84.)- Qiej '

, pj y f-1._. /> y 91
.

.'W E-102. The small bridge crane in the ENALAF power plant during.

, M 3,1,, j!j., * 9g the 1972 Manaqua earthquake collapsed when it experienced ground
A f V' ',?-in motion estimated by Mr. Yanev at 0.70g. However, the highest nearby

CN.M.[ NfM ground acceleration actually recorded was 0.4g. The crane apparently col-

t.]gy@|p;. ..,
A. |f,3 lapsed because the building housing the crane flexed excessively, causingy

, ;J f .y j larger than allowable relative deformation between the two crane support*

' ),'t.} Gf Tj rails. (Yanev, ff. Tr. 3598, at 17; Yanev, Tr. 3651.)

' M . [; ' ; ' '3,, f ' "I
E-103. -In all other cases, surveyed cranes subjected to ground accel.: " .u

erations up to 0.70g were undamaged and remained in service. (Yanev,
x.' , ] ff. Tr. 3598, at 17.)-

E 104. The method Mr. Yanev used for collecting data is primarily'

J u
' journalistic in nature in that he was generally collecting slides of earth-.~?J , ,

quake damage without special concern for cranes.- (Tr. 3667.) Conse-''. . ,,

, ' %"Q : ' quently, his data tend to be incomplete (Tr. 3678,3651-52 and 57 58,
MD 3639, 3660, and 3665-66.) Under the circumstances, we accept Mr.3'

q ..,.

n .% ~ Yanev's testimony that he has not discovered evidence contradictory to
'

' . " W- the engineering analysis of the crane, but we place little weight on his
'

~2 '

. -esy conclusion that cranes are less susceptible to earthquakes than other
.,

structures.,,, f .,

; 4 i/ ., p
,t . . . - .

-

U1% . M ^' . CONCLUSIONS OF LAW
, y !,:y.s ;;,

frJM ?, af| %. : .
w: ,

A-1. The reliability of the makeup water system has been established

gfyg7 - based on the single-failure criterion of 10 C.F.R. Part 50, Appendix A9 -

,

> A,f' :J and sound engineeringjudgment.' '
,

' ' ' ' "
'

' J A-2. There is no realistic possibility that zircaloy fuel cladding will
' E, . react with steam in the spent fuel pool.,,

A-3. There is no credible potential for the occurrence of a criticalityo' ~ '

. .
,

accident in association with a loss-of-coolant accident.
'

- ' 3.

~ ' h
.I A 4. In accordance with 10 C.F.R. Part 50, Appendix A, General

[[:j,N a j T
: - ,

Design Criterion 61, Licensee's fuel storage and handling systems have
been designed to provide adequate safety under normal and postulated

( @.1/?Z M, accident conditions; in particular, they have been designed to prevent

"
.

,

);'

h@;uj'.g.%y't any significant reduction in fuel storage coolant inventory under pos-.

5 .}T'U' ;7,, tulated accident conditions.J
f., 31.
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A-5. The technical specifications of the Big Rock Point Plant are
modified in accordance with Licensee's " Proposed Technical Specifica-

.

tions Change," dated October 25,1983.*

, . ,

B-1. Licensee's analysis admitted into evidence assures the adequacy
if; - of the pool structure under the accident ecnditions assumed in the
"f n contention.i ,

, , , , ,

B-2. Licensee's analysis validly applies to the actual pool structure asQ' .,
,

built.- > < ' .,
3..

Q. . B-3. The spent fuel pool structure complies with applicable Staff.. .

WI ij guidance and the relevant industry codes incorporated therein byo

reference.
N, .' B-4. The spent fuel pool structure complies with the relevant portion,' a
. " ' - i c! of the General Design Criteria of Appendix A to 10 C.F.R. Part 50,: ,

l' which, though not strictly applicable to Big Rock Point, r.re helpful in
,j

_

. guiding the Board's decision.
'

. C-1. The Licensing Board concludes that radiation exposure of the
'. public will not exceed 10 C.F.R. Part 100 limits in the event of an acci-

1

*

[ dent that causes a substantial release of radioactivity into containment
from the spent fuel pool.i-

-

|
C 2. The Licensing Board concludes that the maximum credible acci-

y ; dent in the spent fuel pool that could lead to a substant al release of radi-i

1 ! osctivity into the pool and the containment is the drop of a spent fuel as-

y { sembly in the pool.
2, ( D-1. The probability of occurrence of an aircraft crash at Big Rock

*

Point leading to potential consequences in excess of 10 C.F.R. Part 100'

% limits is sufficiently low within the guidelines of Standard Review Plan
W' ; i 2.2.3 that such events need not be considered in the design of the

,

jj plant.
,

.

E 1. The Board finds that the site specific spectra anchored at 0.105gW .

-] developed for the Systematic Evaluation Program for the Big Rock Point -j' ,,1

'. lIf
'

~ ~

site are the appropriate seismic motion for evaluating the seismic struc-'
'

tural adequacy of the overhead crane.
?- E 2. The record demonstrates that, with the modifications to the

{
.

overhead crane, the overhead crane will not deform permanently,~ '

become unstable, nor will any affixed components become dislodged'
*

,

and fall due to either the site-specific spectra or the Regulatory Guide
'

1.60 ground response spectra anchored at 0.12g used by Licensee as the-
,

O l interim criterion during' the development of the site-specific spectra.'

E E 3. The record demonstrates that, with the modifications Licensee

h,"'
~

I has made to the steel support structure, the steel support structure and
,

- crane stops are structurally sound and able to withstand the loadings and
stresses associated with the site specific spectra anchored at 0.105g.C

,

r
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E-4. The record demonstrates that the crane rail anchorages are
structurally sound and adequate to withstand the loadings associated

' ~
with the site specific spectra anchored at 0.105g., -

.~. ~ E-5. The Board concludes that there is reasonable assurance that the
? - ' -

.
overhead crane is designed to withstand the effects of an earthquake*

.r;7.[T_', f .Q,
without loss of capability to perform its function, consistent with 10'- . ..

J C.F.R. Part 50, Appendix A, Criterion 2.>
,

. .J:,( - - 7j
E 6. The Board concludes that, with respect to earthquake induced' ~

-
.,

-:f',". . Ioadings, there is reasonable assurance that the crane can be operated
, ,

: J: ~'' 9 without endangering the health and safety of the public, consistent with'

,

f.( g:. i) 10 C.F.R. f 50.57(a)(3).
n.,, ,,

,

-

p'. M ''. R ,* y: , G
u ,, - - 'dj F. Christa-Maria Contention 2 and O'Neill Contention II.A -

''
South Wallq,

,

'', ./ F-1. Christa-Maria Contention 2 states:'

' The increase in fuel stored in the Big Rock pool will result in an increase in the
' amount of radiation released to the environment at the south wall of the storage

pool where there is less shielding according to the Licensee's Description and. ,

, ,

Safety Analysis.This increment in the level of radiation released to the environment'

enhances the risks to the health and safety of the public in the vicinity of the plant.'

N .}
I

1 O'Neill Contention II.A states:
'

I
-

! The routine releases of radioactivity during the installation of new racks. the load.
~

'.4 ing of those racks. and storage of fuelin the racks will exceed the exposure of work-- ,-

1 i ers, as will the releases of radioactivity through the south wall of the pool exceed
, .

* the limits imposed by Appendix I to 10 C.F.lt. Part 50 on exposure to the general
, . public.'''m

s.;f. . s. s .
* ,,m ,,

q ', F-2. Based on the affidavits presented by the NRC Staff and Licen-'
>

see in support of their motions for summary disposition, the Licensing-c,
Board found the contentions to raise eight genuine issues of fect. (See. c. 2 - X " ..
Memorandum and Order (Concerning Motions for Summary Disposi-,. ; - . ,- ,

4 tion), dated February 19,1982, LBP 82-8, supra,15 NRC at 321-22.).. . . .. .

F-3. Licensee presented three witnesses on these issues: Mr.. ' ' . ' v:(_ * n *- # .. Roger Sinderman, Director of Licensee's Radiological Services Depart-p'
. ,

4 - d .: e. ' ment (Sinderman, ff. Tr. 5023); Mr. Charles Axtell, who until June
,,

*?j > 1983 was the Plant Health Physicist for Big Rock (Axtell, fr. Tr. 5025);, q %. p . jg and Mr. Edward Benz, an engineer with NUS Corporation (Benz, ff. Tr.
M'):k;

4

iD
|.j W%, M! ~ *r .j

5021.) The NRC Staff presented one witness, Mr. Seymour Block, a,

W .. senior Health Physicist with the NRC. (Block, ff. Tr. 5028.) The NRC
,

9K
'

~R Staff witness and Licensee's witnesses appeared as a panel. Intertenors
, . ,

, ,

:p . : I''**'
,
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~,i withdrew their testimony on this contention (with the exception of one
' '

exhibit, which was marked as Consumers Power Company Exhibit 21.)
(Tr. 5121-22.)N. .

-^[ ' F-4. The NRC Staff's statements (made in affidavits in support of/ : r ..

.1 * . id motion for summary disposition) regarding the thickness of the south'
- *

,

~ P. . ' m' . wall in their radiation dose calculations were in error. The wall is correct-.

b .T . ',% ly 3 feet 6 inches thick at its thinnest part. The correct thickness was as-
'O'W4 sumed by Licensee's witness in his calculations of the radiation dose.3 '

/ E* (Block, fr. Tr. 5047, at 2; Axtell, IT. Tr. 5025, at 2; Affidavit of William
4 Bell, dated September 29,1981, at 4.)> c. . .

i > . ;. ,j F-5. Licensee has committed not to store spent fuel at the thinnest-

.

j g, i portion of the south wall. At that location, Licensee intends to keep-- '

# ~c; ' < '.! channel racks.that cannot receive spent fuel assemblies. The thinnest

"f section of the south wall at which Licensee does intend to store spent
'

fuel is 4 feet 5 inches thick. The outer three rows of the rack located
there will be used to store spent fuel that has decayed at least 1 year.

. - The radiation dose from the south wall is thus calculated to be about 2.7
mrem /hr. The radiation dose from the spent fuel pool filter sock tank

'

located near the south wall is 30-40 mrem /hr. Thus, the combined radia-
2 tien dose from the pool and filter sock tank will be between 32.7 and
- 42.7 mrem /hr. (Axtell, ff. Tr. 5047, at 2 5; Benz, ff. Tr. 5021, at 6; Af-
'

fidavit of Charles Axtell, dated October 2,1981, at 8-9.)
F 6. In the calculation of the dose estimates that was presented in'

( support of Licensee's motion for summary disposition, the reference-

- '4 point of the south wall used was the point where the wall is 3 feet 6
'

inches thick. In the more recent calculations presented with the testimo-
%' ny at the hearings, the point where the wall is 4 feet 5 inches thick was
e used as the reference point. (Affidavit of William Bell, dated September
M 29,1981, at 4; Benz, fr. Tr. 5021, at 3-6.)

.c- '' s F-7. In his affidavit filed in support of Licensee's motion for sum-
'

mary disposition, Mr. Sinderman misstated that he used " mass absorp-
tion coellicients" in radiation estimates. He actually used linear absorp--

] tion coefficients and thus his calculations were correct. (Sinderman, ff..

.' o Tr. 5023, at 1-2.)
F-8. The location and reference level to which the NRC Staff ap-.

|h plied the inverse square rule to calculate the offsit: dcse from the south3
;=.k.A wall was based on calculations performed by Mr. William Bell of NUS

M.4,7, 3; , u.
'h'bb M ntervenors Gled proposed Gadings of fact based on estra-record evidence. Accordingly, these fMdtngs!
e, Q ,b (which also suffer from a lack of specficity) are not considered by the Board in this portion of its*

1 4- decision. See PacWe Gas and Drcrre Co. (Diablo Canyon Nuclear Power Punt. Unit 27. ALAB 254. 8#

* p *g {
- AEC 1134 (1975). Further. the proposed findsnes were not relevant to the shielding characteristics or

the south wall.s,

va
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~ > ' Corporation. The NRC Staff used distance from coordinate 0.0.0 to
center cf fuel assembly which is equal to about 4.1 feet. This distance

- t.
'I ' ii and 2900 leet to the site boundary were used to determine offsite dose>

". T y .
by the inverse square rule. (Block, ff.Tr. 5028, at 5; Affidavit of William

~

.
- Bell, dated September 29,~ 1981, Bell Exhibit 1, at 9.)J '

; ;- 1

d .:' 2 '? d J M F-9. Licensee will take several mcasures to reduce the radiation
'

'

. '

q,j ._U' level above the spent fuel ' pool prior to the pool modification, including:' " ' '

.fj.i , :[F 7- filtering pool water inrough spent fuel pool filter, cycling pool water
^ 7. * , v7 - ' , . through the radwaste, demineralizer, minimizing movements which*

: d " ; V ,' sj would stir up crud from'the pool floor, vacuuming in the pool to remove'

y ,?.' $..'. ? ?W -: 5 crudl and decontamiritto'n of areas near'the spent fuel pool. (Affidavit ,

" . J.? '3 of Charles Axtell, dated October 2,1981, at 14.)t
-

~ [ J.; - ' .7 F-10.- The total eshmated man-rem dose for the spent fuel rack addi-
'E, W; , tion is about 18.2 man-rem. (Axtell Affidavit, dated October 2,1981, at- <

-

m& M 16; Licensee's Exhibit 25, Attachment M.)' '* -

1 s )I~. F-11. The Big Rock Point Plant h'as averaged 290 man-rem per year'

over the last 6 yeard Based on the' estimated 18.2 man-rem, the spent'

.

fuel pool modificamr[will deliver only about 6%' of a yearly average .-
,

. , q,.-
dose to workers at Big Rock Point. (Sinderman, ff. Tr. 5023, at 2-3; , .

?{ ' y Sinderman, Tr. 5094,5096,5118.)
.

(C
. J:S,f:+ F-12. Licensee is almost certain that'it will perform the pool modifia

, cation with plant personnel. However, if,ll
temporary workers are em-gf"' V-

ployed,'it is anticipated thatt only a sma number will be needed. )?,M''"_.' '

/7 A ?.} [f - (Sinderman, Tr. 5055; Axtet, it.' Tr. 5025, at 7,9.)
.

A F-13. Licensee has ':ad considerable experience in the hiring, q.
g" j , ' , ' . - training, and supervising of plant' workers in the 21-year history of the

,

> 6

* 7
a Q qi, T / M Big Rock Point Plant. (Axtell, ff. Tr. 5025, at 7.) ~

1.N W F-14.. All visito.Qnd qqntractors who may enter restricted areas re-WO e ,hfM.f.bi?' ceive a 6-hour,trairing course which includes coveiage of radiation

8 %,.t^J p .M.QA #?J
protection, re's'piratory protection, nuclear plant industrial safety, fire

. .R - protection, and site alarms and responses. (Id. at 8.)

[I.) . ['s '' $: ' , d;
.. . .

F-15. The Health Physics Department provides training in respira-
tory protection mask fitting for workers who may need such protection.;.g @ 's ; : '''
(Id.)-h - xc ..

F-16. Maintenance Department employees have received about 40' M-f !J '_ ' j *s

, hours of intensive training;in radiation protection'and receive forther-
X @ g .9 ,Q' N; } training at monthly safety meetings. (Id. at 9.)S-e.' i cQ E f':
#4b NfM:s". F-17. Chemistry and Radiation Protection Technicians, who prwide

N h h h h.C radiation protection and monitoring services receive extensive training

"~hgpfi5bb.y'pW irinumerous radiation topics, including ALARA, in a 12-week basic
4';5bst,4I/O.1. . 'a course and an ll-week advanced course. They also receive training~

,
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f under a " Practical Factors" program which assures their ability to per-
b _ 1 form radiation protection tasks. (Id. at 9,14-19.)

a 7.h, ' F-18. Licensee has developed procedures that will be followed in the-
,

N, 73 q pool modification which will ensure that work will be carried out effi-4
s

@f .
n.' . . .I C. . . gj ciently and thereby minimize the radiation exposure of personnel. Expe.'

,

Nip..; Q.,1| j ;Wj
.; ;w ; g.] j rienced personnel will participate in the execution of the procedures.

M Eighty percent of the maintenance department now employed at Big

g;,;p%f .qf < '& Rock Point participated in a' major spent fuel pool task in 1973. Two,

9,:7 er first line supervisors respectively have been in the Big Rock Point Main-

f~ D "
, .g m - #( tenance Department for about 21 and 13 years. (/d. at 910; Axtell, Tr.

.5 t M 5064-65; Licent.ee Exhibit 25, Attachments E, F, G, H,1; Licensee Ex-
%- M -W hibit 26.)
$$^ ' N'A.jgj p.19. The procedures emphasize the use of proper protective cloth-
P ; ;9 ing and respiratory equipment. (Axtell, ff. Tr. 5025, at 10.)
'

,. - '.''c!
t.' .-c. . F-20. Qualified Health Physics Technicians will continuously super- -

' '

vise workers during the entire pool modification. (/d. at 11; Axtell, Tr.
'''

5073-74.)s -...., -
- ~r.

7. y. w F-21. All personnel involved in the spent fuel pool modification will";f M be issued a pocket dosimeter, which will be read and recorded at ap-
".'

. .

o _ ', fj | propriate intervals, and a TLD, which records total accumulated radia-
'% A' tion exposure. Workers will also be given a "whole-body count" before<

.. ,

'. #. ; , 'i . .dff and after the work. (Axtell, IT. Tr. 5025, at 11-12.)
." o .. f.i .[ F-22. The foregoing finding is not necessary to determine the ade-

"y% '/ ' quacy of the south wall as a radiation shield, which was the subject of
9 Q; the adrr tted contention. (See note 20, supra.)
3-

-

,

W -m . .
' . , O F-23. Based on his review of the steps being taken to reduce expo-

~

d'S]
.

" 1.s ;
'

*: sure of workers during the pool modification, Mr. Sinderman concludes
g,,s , .. p 1 that the exposure from the operation will be ALARA. (Sinderman, fr.'

-. . -7. . - Tr. 5023, at 6.)E. ;w. r.,s.--
7.fi: T F-24. In response to criticisms in the'1981 INPO Report, Licensee

y.,% g..
q.qly has endeavored to provide more thorough instruction in the use ofJ m

$pp y

b.y e Re ' O.] friskers, through lessons and exhibits, and to relocate or shield frisking

d @.|f h y f/ >%|4DvyCd
$ ? jj -y stations from high-background-radiation areas. (Axtell, fi. Tr. 5025, at

26-29.)r

ej F-25. The radwaste demineralizer is used to cycle spent fuel pool
pf W.;.:Y Q Pi water several weeks prior to' shutdown and before personnel spend any

'

S(hb'?cfN. } di
W g M:' significant amount of time over or near the spent fuel pool surface. The_

[j radwaste demineralizer is used to process other plant Gater streams at
hic.M$i|MD{g*# other times when few man-hours were spent in the area. This is in keep-
W yr" Mr$ '-X ing'with the ALARA principle. (Id. at 29-30.)
M M ,l'O D d3 "4 y + : . < 7@h 'F-26. Cycling pool water through the radwaste demineralizer

;c.. Jr ,.- -
reduces the dose levels over the pool from approximately 25 30

,

.} &?. f ' f |' i, .
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:
mrem /hr to 12 mrem /hr. During the spent fuel pool modification, the

..

X' -t ALARA goalis to maintain the dose rate at 12 mrem /hr. (Id.).,

F-27. It would be possible to cycle pool water contnuously through'
' '7

,
.

the,radwaste demineralizer except when needed for some other purpose,1. ' U ' .l'i ,:' ''f! ' '
n

%h[ ,(' R y)
.1 M '?( thus providing more time for cycling pool water than is presently used.

,

G N M .F . However, constant changeover of the radwaste demineralizer to cycle

'I'''f3 Pool water would expose personnel to relatively high radiation doses in

j the valving operation which would easily exceed the dose savings from
0 Md. 4,g: .. .' d .[Q the spent fuel pool. (Axtell, Tr. 5049; Sinderman, Tr. 5049-51.)F,;Js v./ . 4

*
,

w v .. .. .j
* ' ''

.

,
. . .,; **5,c:p;. p '..~ . n :a

h ir ,/ h4 CONCLUSIONS OF LAW
3%% .n@. g d. w. .v &_p w-s b,

4
s, . . .

Jd'/;@tE;jCh '. ' ' F 1. Based on Licensee's commitment to refrain from storing spent

%J" . .R 'Q fuel along the thinnest portion of the south wall of the spent fuel pool,

y; , _ D ,a the Board concludes that reasonable assurance exists that the health and
safety of the public and plant workers will not be endangered by the pro-

}.y)' . , M - v
' !

posed expansion due to radiation emanating through the pool wall.'

, f, , ,....m.-
2 r% -

,. .;

T ' ''- , 7, G. Christa-Maria Subcontention 9(1) - Size of the EPZ
'

'<, . . . '

; ; .,.g.:j ;,' G-1. Christa-Maria subcontention 9(1) states:.

y >* ..,.:; n a y, . . , . . .p
, Sj ' - -: ( y The increased inventory of the fuel pool requires that the emergency plan be

' based on an inhalation pathway of 10 miles rather than 5 miles and on a 50 mile
' j /c , ,, _,-

'

- rather than a 30-mile ingestion pathway.."i
-

',
L w? , . . .

' @Q' ' f v .,. 6
G-2. To address this subcontention, Licensee submitted the tes-''

..g * '. timony of Roger W. Sinderman, who is employed by Licensee as Direc."
.

/T' *N'MR tor of Radiological Services. (Sinderman, ff. Tr. 2758.)

.g e, g py.g;C'. G-3. The NRC Staff presented the testimony of Monte Phillips, an
emergency preparedness analyst and section chief. (Phillips, IT. Tr.- Q y ,'

<[.'''''',.J.'
+

i .' . : 2859, at 2-8; Tr. 2860-2918.)'

if).2 g,. J e, ./ Q G-4. The greater the distance of a person from the plant during a
g ,' ;, -J' release of radiation, the smaller the risk of severe health effects. The

N .f * ' .' Y radius of the plume exposure pathway EPZ represents a distance beyondt

which early severe health effects from a spectrum of accidents would notP A OJ . < - ,c :

g.g ,J be expected. The outer radius of the ingestion pathway EPZ is based on'yJ:7 .-

J. %I{ .7.QF ' ~-j the minimal potential for significant contamination of food supplies
, exi .WE & y sj from similar accidents. (NUREG-0396, " Planning Basis for the Develop-

d5Yd,dMJh{j ,

. ment of State and Local Government Radiological Emergency Response
t

7 E N y -7 9 _ Plans in Support of Light Water Nuclear Plants," EPA-520/1-78-016, at

- -RW 15-17, Appendix I; NUREG-0654, at 12-13.),t >m.
t' ; - . .c % _ 3

.' * ; .
.,
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j ..
. G-5. The NRC StafT has concluded that small water-cooled reactors

.

(less than 250 MWT) may use a plume exposure pathway emergency
planning zone of about 5 miles in radius and an ingestion pathway'- ' -

, .. ._

-A.P'- . emergency planning zone of about 30 miles in radius. This conclusion is;.

, E , , ' ;;
' based on the reduced hazard from these smaller facilities. (Phillips, IT.~

. ,

P.En NH." .. , Tr. 2859, at 3-5; Sinderman, ff.'Tr. 2758, at 3, Phillips, Tr. 2906;*

,GhC - 78 ; NUREG-0654, at 11.)

%g/M -MNM .[]D
.3 G-6. . The authorized power level at Big Rock Point is 240 MWT.

Ny ' . j. (Sinderman, ff. Tr. 2758, at 4; Sinderman, Tr. 2766.)'

71'f..' tf G-7. On April 24, 1980, Licensee submitted an analysis to the

C 'D|..d.Q.|% NRC Stafijustifying a 5-mile plume exposure pathway EPZ for Big Rock;p:j -0 p Point. (Licensee Exhibit 14, ff. Tr. 2805.)
N:.W?.y|3 '

7;.W I * T;si ' 'M6$js?. . G 8. Licensee analyzed a postulated containment failure and
,j. i c ~ _. release of fission products from the core (100% of the noble gas inven-

, 9/6 ' . . '' tory and 25% of the halogens) over a 24-hour period following contain-.
,

[ Y, , , , . t ment failure. Source terms consistent with Regulatory Guide 1.3 were
-y ! .* .{ assumed. Licensee corrected for decay of short lived noble gases and as-,

. , ,

?;- ' ' . J. i sumed no decay of radiciodines. This accident approximates one of the,,

S A x' ~.} worst core melt sequences referenced in NUREG-0654. The resultss

k. show a whole body dose at the 5-mile EPZ boundary of 34 rem to aT ~ *
.

' * ::r - person in continuous occupancy at that location for the entire 24-hour~ w
R , N , ,' , period. This dose is well below a life-threatening dose of 100 rem.
A ^D L (Sinderman, fr. Tr. 2758, at 2, 6-7; Phillips, ff. Tr. 2859, at 4-5; Phillips,

jd ; (.. , J c4 Tr. 2877, 2855-86.)
.Q,m ', w: - } G-9. Licensee's core melt and containment failure evaluation as-

i sumed worst-case meteorological conditions. (Sinderman, Tr. 2801;"M.-_. 4:6-
WQ ;c6 . Jh% g] Phillips, Tr. 't877.) During average meteorological conditions the dose

.

'T 4 ? W' rate would be approximately 100 times less than that calculated by

',@D.N.'.h.d| Licensee. (Phillips, fT. Tr. 2859, at 5.)

-

. -|@y y.3 f:g ;:d
G-10. The NRC Staff reviewed Licensee's analysis and concluded

q that its method was appropriately conservative. (Phillips, fr. Tr. 2859, at1 g ".
+~ % 4, 5.) On June 13, 1980, the Staff informed Licensee that S- and' "

$ |. c.1[p ,x d 30 mile EPZs are appropriate for Big Rock Point. (Sinderman, IT. Tr.
,

, - 3 ' . _ :s . c 2758, at 3, Attachment 1.)r

J $ VA - F' G-l l. Licensee's analysis did not take into account the plutonium

[' ' d, stored in the spent fuel pool and the reactor. This plutonium is in a non-Q 1 ,,.. , .
''? - Y. . .. . n s; volatile oxide state. (Sinderman, Tr. 2802.) In fact, plutonium oxide is
( .,U.[,9f , M ' ) considered a ceramic material, as are dishes, bones, and bricks.
W ?l;$p y ?? M (Sinderman, Tr. 2828.) To become dangerous, the plutonium oxide
Ufd Q,d70.h ; must be transformed to a respirable r?, ate. (Sinderman, Tr. 2809, 2828.)

n, . -,s
g f. . . ' 3)Wsg%: r. However, no process of combustion could cause such a transformation.
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(Sinderman, Tr. 2830.) Therefore, plutonium will not be released in the
[ .S..- event of an accident. (Sinderman, Tr. 2802; Phillips, ff. Tr. 2859, at 7.)

,

'
- a

G-12. The reactor core constitutes about 93% of the total fission
. , ,.,

7 ':.Q. 8.M'j
product inventory at Big Rock Point. Only about 7% is provided by the%3,6 ; ; ,1 .j

*

N i j spent fuel, and of this 7%, less than one fifth is attributed to the pro-
f MJ%[.,![.,/,p@, - posed expansion of the Big Rock Point spent fuel pool. (Sinderman, fr.45!,M

Tr. 2758, at 5; Sinderman, Tr. 2807.)

if/. $ sf;,T'I. M~.3FLN'W.TO | Licensee testified that the corresponding distances from Big. G-13.
Rock Point that would receive the same dose rates as would be received4<gtg 3r?...

M 10 and 50 miles from a typical 3800 MWT reactor under identical acci-
>'-

%%g" '. 'd;. ~ dent and meteorological conditions are 1.4 and 7 miles, respectively.

@M'$ : '
4.C *,

This determination is based on meteorological dispersion data provided
,

s .'? J JW.R Y .[; # in Regulatory Guide 1.3 and also takes into account the smaller radiation
' source term at Big Rock Point, including the proposed expanded spent%. # . ' 'u

f" ; . ,' , . 4 fuel pool. (Sinderman, ff. Tr. 2758, at 5-6.)

']' G-14. Licensee postulated criticality in the spent fuel pool at the
' Q .t. . [

< , 7. , *
' maximum power and temperature levels that could occur. Licensee as-

-

"

sumed that this condition would continue for the time necessary to'MN '';.
W,,, '$ C.

achieve an equilibrium concentration of radionuclides similar to that of
the reactor core, i.e.,3 years of continuous criticality (which could not6'o. .

( occur because the pool would boil dry, interrupting or terminating
G.kp , criticality). This worst-case scenario results in an increase in the total in-%M4 -

ventory available for release of only 1.6%. This requires an increase in
s

( D Z. . [
- the calculated 5-mile plume exposure EPZ of only 64 meters, from 1.40

| .J .- ) ,' s ~ ~ ~ miles to 1.44 miles. The Licensee concluded that, even assuming this in .<'M:'?;
. credible criticality scenario occurred for purposes of analysis, the 5- and

"Mhb* ~~, 7 ,4 30-mile EPZs remain more than adequate. (Sinderman, Turski, fT. Tr..
m

y[9[/RL."W
b ' 4346, at 4.)

G-15. Certain rain or snow conditions could conceivably cause a sub-;e

. W J,Q:.g $ y
gS stantial amount of fission product inventory leaving the reactor to bev6e j

$@.Mhp fe b '. deposited in a localized area near the plant. Such concentrations are

.'@ Q : i J .- . ' known as " hot spots." (Sinderman, Tr. 2825-26.)

9 M5M@7,@.McdM.;4 - - G-16. A most extreme hot-spot scenario entails literally smearing all
.

7:M g .y of th'e semi volatile particulates and halogens from the reactor core over
a 22%* sector 3 miles from the plant site. Under such a scenario, a5 w;ML ?,U ,u.1

-

..
.. .-

r

person standing in the middle of the sector would receive a dose rate ofr. . ,;we .s
.gh. y';gR g 5% rem per hourJ (Sinderman, Tr. 3201-02.)

yng[g[.: +. . yh $ Shh.y.
.

G-17. The likelihood of such a meteorological phenomenon occur-

MdyM[$$@g's:)gr
' 3-'

M .4 M sg ' ring concurrent with both core melt and containment faliure is extremely,

W y low. (Phillips, Tr. 2892-94.)
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G-18. Hot spots are disregarded for purposes of determining the size
-..

'

of the EPZs. However, protective actions are contemplated, on an ad
y} .\ . hoc . basis, if hot spots occur. (Phillips, Tr. 2910-12.)
x,.- ~,..:.

,

-> - ~< , s
~~f

,
. . . H.;

4.,
. : 6> 8. A a :t Christa-Maria Subcontention 9(6) - Radiation MonitoringLr
t '. .,;i G| H 1. Christa Maria Contention 9, subpart (6) states:.f . . ;'. ' ,, . c % si.

''^
, y * . ?,, a ' *

Applicant should comply with regulations requiring adequate radiation
,', / , . -' -{ w a

.
, .[' monitoring.

_,
-

. . < .

t . %' . ~ ' l. ' . , H-2. Charles E. Axtell is a health physicist who has had responsibil-

,

;

,M< ~''?.$i ity at Big Rock Point for radiation protection of plant personnel and the
. c ..

'

T j/ .p,'% M1 general public, as well as the chemistry aspects of plant operation. His "
,

' !V. testimony addresses emuent monitoring, in plant iodine instrumenta-
. ,-

.,

,.-'
tion, and containment radiation monitoring at Big Rock Point. (Axtell,

'. (T. Tr. 2924, at 1, 2.)'

|w' 1 H-3.
'

.

Robert M. Marusich is a staff engineer in Licensee's Radiolog-
.

~

1 ical Services Department. His testimony addresses Licensee's capability
,

4^ .{,'i to promptly assess the degree of core damage following an accident.*',, y
. j (Marusich, fr. Tr. 2924, at 1-3.)'N 'M U H-4. Donald L. Swem is a general engineer at Big Rock Point. His

.

e-j
testimony addresses the power sources of the high-range containment

'
,

?, J '

;.f;
:j monitors in use at Big Rock Point, as well as their calibration. (Swem,' ,,

- -
~

j Tr. 2982.)7e
!*

. H 5. Monte Phillips, an NRC emergency preparedness analyst,E .e - 9. :
~ evaluated Licensee's radiation monitoring systems in the context ofi j'7 ' f 7@i" emergency planning, and found them to comply with currently applicable,

, ' y.g N_ . . .g.'7 [
NRC regulations. (Phillips, IT. Tr. 2859, at 8-10; see Emch, Tr. 3111.)

- m
'

H-6. Radiological monitors are placed throughout the Big Rock
_

.

-T.'WpMj Point Plant to provide both local and control room annunciation andy' n; #
-:]O $ #' e - E " (;readouts'. The effluent process monitoring system measures gross radi-ir

oactivity levels of all airborne and liquid effluents released from the: i ,6 ,. - ] . d
"

plant via the liquid and gaseous radwaste systems and the plant ventila-^

mj tion systems. (Phillips, IT. Tr. 2859, at 10.) ie, '
. ,.

'y g,,g .H-7.
'

4

A wide range of radiation monitors are used at Big Rock ,

i[f,g$&Iiff ,
M...h3.jpg Point, including process monitors, area monitors, emergency effluent i

T .Tjji f . q:,, , monitors, wound monitors, portable monitors and sampling equipment.
.

f%[$).ih kh5,k$. terien ll.H.S of NUREG-0654. (Axtell, Tr. 3044-47.) (See also findings
These monitormg systems comply with the guidance of subpart b of Cri-g

!
'

hhgg
.

regarding noble gas effluent monitor.M */3ye@gg.]%p. J,'
. . . .

;~ )~y_s.
.A y s. g 7 - ] ;
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H-8. The noble gas emuent monitors at Big Rock Point measure all
radioactivity released from the plant's gas stack during operation or- ' .

shutdown, either in the form of noble gases, iodines or particulates.g
j. ( Axtell, ff. Tr. 2924, at 3.),

H-9. During accident conditions, emuent monitors would enable

,- %, | 1 Licensee to measure the radiation dose to the public at the site bounda-
,

? i~; . ,
ry. (Id.) .

O'

:

H 10. The Big Rock Point Plant has had a noble gas emuent monitor,s-

,' , jj in operation since startup in 1962. This monitor met or exceeded all ap-I''''
. , . .

plicable regulations in effect at that time. (Id.)"

H il. . The events at Three Mile Island caused both the Commission
,; ' , , ',,s

''U
5 : and Licensee to reevaluate the adequacy of emuent monitors. Investiga-' , 'N f

tion results indicated that the emuent monitor used,at Big Rock Point,

CQ H- _ , ? '~,2
did not have the capability to monitor stack releases during severe acci-

-
J' +

,,,
.

dent conditions. (Id.)
H-12. The NRC Staff issued NUREG-0578, recommending installa-'

tion of emuent monitors of greater range and reliability. (Id. at 4.)
H-13. Because such monitors were not yet commercially available,

! the Commission required installation of an interim high-range noble gas
_ emuent monitor. (Id.; Phillips, fr. Tr. 2859, at 9-10.)

H-14. In January 1980, an interim high-range emuent monitor was'

installed at Big Rock Point and approved b'y the NRC Staff. (Phillips, fr.,

Tr. 2859, at 9.)
H-15.- NUREG-0737 recommended that permanent wide-range

monitors be installed by January 1,1982. Because a large number _of
orders for this equipment _were placed with a small number of manu-'

facturers within a relatively short time period, there was a problem with
,

~ ~ equipment availability, and the installation date at Big Rock Point had to
be deferred several times. (Axtell, ff. Tr. 2924, at 4,5.), ,

'
- .

i ,
~ H-16. The new permanent noble gas emuent monitoring system was'' ' ~

delivered to Big Rock Point in the Fall of 1982. (/d. at 5; Axtell, Tr.'

2933.) However, spare parts for the equipment were not yet available,
<

' ' so that the system could not be quickly restored to operation ifit broke
, down and required repair. This necessitated a further postponement of-

the in-service date of the permanent system. (Axtell. (T. Tr. 2924, at 5;~
'

*,.
~ Axtell, Tr. 2933.) .

H-17. The NRC Staff approved this further postponement on condi-_

*
'

tion that the interim high-range noble gas emuent monitor remain in op-' " ' . '

; eration until the permanent monitor is placed in service. (Axtell, fr. Tr.
e 1 u
> ? '. I 'M4 1924, at 5; Axtell, Tr. 2933.)'

H-18.- On February 16, 1983, Licensee committed to placing the
,

; ''

permanent monitor in service by December 31,1983. This commitment
,

,

i,
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4

_ was confirmed by Commission Order Confirming Licensee Commit-
ments on Post-TMI Related Issues, dated March 14,1983. (Axtell, IT.

- 4
,

.y; , Tr. 2924, at 5; NRC Exhibit 4, fr. Tr. 3068, at 4.)
'jn ; ; H-19. Spare parta were expected to become available for the perma-

e - J. : - nent monitor beginning in late November or early December 1983.. m

:n.,' .MV .i *
.L O (Axtell, Tr. 3058.)

d H-20. The permanent wide-range effluent monitoring system con-I ri . "
::. . .. .M r

v -

.' ": p ;s . .
.

sists of two pieces of equipment: a low-range monitor to replace the. ~.

C k' h rhonitor that has been used since 1962, and a high-range monitor to re-d

'MJ . m. . (. place the interim high range monitor. (Axtell, Tr. 3051-52; 3058.) This
*

,
'

;-s.p g; .. : s ;
, ij new effluent monitoring system complies, generally, with the recom-

:MDf%f.GQi mendations contained in NUREG-0737. Item II.F.1, Attachment 1.

($$$[%' '(T': .d
(Axtell, Tr. 3029.)

i@.tCM Jyij- ' H-21. The NRC Staff has inspected the new monitoring equipment
g w. M ~ ' ',y to determine that it has been installed and calibrated correctly. (Phillips,-

,,' q.,(pa , of H Tr. 3086-88.) This equipment was the subject of a supplementary evi-

x
'> NI dentiary proceeding. Findings on this subject are footnotes in the text of,-

F_' d
,

the Conclusions section of this Decision.
# '- % H-22. In plant iodine sampling methods have recently been im-
.a J i. L 'i proved as a result of lessons learned from Three Mile Island. The filter ~

~

f Q:( . ^ ' ' - medium silver zeolite was found to enable accurate sampling with only
, " , - ", negligible interference from noble gases, something not possible with7 g

! '' y t- i,

'y _? l
_ previous methods. (Axtell, ff. Tr. 2924, at 5,6.)

H-23. Permanent iodine monitoring equipment using silver zeolite
'

-M , L 9 filters was' installed at Big Rock Point in the Fall of 1982. The major'
~

~

mn;:1 _ e- I components of this system are inspected at least weekly and recalibration
[.;bkkck ' is performed as necessary, but at least annually. (/d. at 6.)
N.y : / , C % ;7 ; H-24. In-plant iodine is sampled by a high volume air samplerQ g:G
MM, M@A i"3dp The sampler contains both a particulate filter and a silver zeolite filter,

through which room air is ' drawn, located in the air compressor room.

1.p J a ' ' [ D(V.. which are regularly removed and analyzed. (Axtell, Tr. 2932, 2957.)
99#.. Es wd H-25. High-range containment radiation monitors at Big Rock Point !Q$6"% ?.M directly' measure the radiation level inside containment. (Axtell, Tr.
dM , . ' .1 a.,fd 3022.) They will be used to folicw the course of a core damage accident.

.

.fyy 67;4,.Q M (Axtell, fr. Tr. 2924, at' 6.)
kMy.% .M H-26. These monitors were installed in April 1982, and were ap- -

~

@Mg[g. 3yW, JET;l
M. %7 proved by the NRC Staff in a Safety Evaluation Report, dated October

Ah@R*k.~. s.>.
s,D. ' .18,1982. (Axtell, fr. Tr. 2924, at 6.)_.g

'U Qy H-27. These monitors are located just outside containment,'in the
f M@he[!*. cable penetration room. (Axtell, Tr. 2935.) This placement, which is -

h [CAh_'v.R[% possible because of the lack of concrete containment shielding, is prefer-$$$5$9N
M',; able because it avoids subjecting the monitors to hostile conditionsdk?@||~ W$:i;|<p .w a n.+< ~ W. m:,
, ,J T

,Q&g: y#A4
.h. y;f '"q' '}
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- which might be present in containment during an accident, such as
% ."' steam, high humidity, high temperature and high pressure. (Axtell, IT.

"Se .
. Tr. 2924, at 7; Axtell, Tr. 2938-39.) ~

>b . s- H-28. The containment radiation monitors activate an alarm in the
L , .; . , .' ;. control room at a reading of approximately 12 rem per hour. ( Axtell, Tr.'

. >q. w.: . i 2942.)'

:..

-i ch H-29. Plant operators have been adequately trained to perform the
Q.W.fd. ;Ch/W ' -:, straightforward task of reading the containment radiation monitors.

.

m .Wpt ; , . ] (Marusich, Tr. 3004-05.)
Ypb* M.^ 1 H-30. Commission regulations do not require a backup system for

:. ':MN '. '

monitoring. (Phillips, Tr. 3%7.) NUREG-0737 does suggest that two

[*df[fg['q - g separate high-range containment radiation monitors be installed.
cW. .ga i q (Phillips, Tr. 3067.) Bir Rock Point does have two such monitors, each

,
,

UCM6':@9, of which is capable of backing up the other. If one fails, the other will be,

Q'[h f sufficient to provide a readout. (Axtell, Tr. 3039-40.)
'

H-31. The two containment radiation monitors are powered by an?-- -

[ ! emergency AC power bus, which normally receives electricity from off
;[ $ ' ! site. (Swem, Tr. 2983-85.) The monitors are connected to the power bus

,

' i UC ! by individual circuit breakers. (Swem, Tr. 2984.),

. %'M H-32. If offsite power is lost, an emergency diesel generator auto-
'

ldPhQ matically powers the AC power bus. If the emergency diesel generator
f '.e ' 4 fails, a second emergency diesel generator is available as an additional

" [?Ec., Mk:: |
Power source. (Swem, Tr. 2983-91.) Licensee tests both the emergency
bus and the diesel generator on a regular basis. (Swem, Tr. 2988.)'j%W ;

MW ! H-33. The containment radiation monitors were originally calibrated

, $( AM]f ,
by the vendor over their entire range and are certified to remain in cali-Of

.d
,

j. bration for 18 months. (Axtell, ff. Tr. 2924, at 7.) They are recalibrated

M.$ f every year during the maintenance and refueling outage. (Id.; Tr. 2941;

WCMM 0 Swem, Tr. 3006.) In addition, an electronic calibratio'n check is per---

b;j.dh.".NW
-

formed monthly. (Swem, Tr. 3006-07.)
g wm , -W,t .+:3Q ] H-34. . The containment radiation monitors at Big Rock Point have

m.

M# error bands similar to those on other such monitors in use in the nuclear% (Z
'

".Y c.
'

industry. (Swem, Tr. 2986-87.)-

fFj$c$sj [ H-35. The manufacturer of the containment radiation monitors at
q' yTME ' Big Rock Point specifies an error band of plus or minus 36%. Licensee's,

d., %$,T|f } own calibration procedures specify an accuracy of plus or minus 45%.*

pp}$'9 q During calibration at the time of the last refueling outage, the accuracy
* P i of the monitors was determined to be within 20%. (Swem, Tr. 2986.) -) s

Q h. _
Staff considers a margin of error within an order of magnitude to be

'.<

V A - - acceptable. (Phillips, Tr. 3071.)
, . %

0k r$ k -
' ~ H-36. NUREG-0737, Item II.B.3, recommends post-accident sam-

'$ @. ~ , ' j. pling and analysis of reactor coolant and containment atmosphere as a
7:4 s

,- Y [ldW
$pf
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! means for determining, on a continuing basis, the degree of core'

,' - - t damage following an accident. (Marusich, ff. Tr. 2924, at 3.)
H-37. Licensee has developed a calculational procedure, based upon*

'd data from the containment radiation monitors, as an alternative method'
-

.
,

j. of assessing core damage during an accident. (Marusich, ff. Tr. 2924, at*

: .' .
, .f il 4,5; Phillips, ff. Tr. 2859, at 10.)

,

Sc , f. -

',y, , . '. , ' %f] H-38. The NRC Staff agrees that this procedure is an adequate alter-
..

,

. .R ? ' 'if 'i native to post accident sampling for estimating tile degree of core"

C.1 ' ':jf. ' , T. damage. (Phillips, Tr. 3098.)

!< -d H-39. Most core damage scenarios include the release of core coolant
[f . c;

'
- -

O ' f :j into containment. Containment radiation monitors measure the radiation
,M. level in containment generated by the coolant. The extent of damage to'- ' -

y .m

, $* : e.J. , Y.//.; , ' -d the core then may be estimated by comparing the actual radiation level
i .C ; . .* * 1 with the level which would be present following a 100% core meltdown.

,

,

. ]
(Msrusich, fr. Tr. 2924, at 5.), |% ,

|? .

'

H-40. This calculational procedure is part of Licensee's Site.J V --*

.! Emergency Plan Implementing Procedure. It is Procedure SD, entitledG;
,

"Proccuure to Determine Extent of Core Damage for 0 to 100%(, g ' . - m

_
Meltdown." Ud., Attachment 2.)~~

,? H-41. The radiation field associated with a 100% meltdown is deter-'
'

s - . . ' LY ' , mined by assuming.that the radionuclide release to containment is in-
,i " ''i stantaneous and that the source term is that set forth in Regulatory

,

,
Guide 1.3 (as recommended by NUREG-0737). Credit is taken for radi-,,

1.' V- oactive decay and removal of radionuclides by containment sprays and-

" ~

surface deposition. From this data, a curve associated with 100% core-
.

. f .. ! At melt as a function of time is developed. (Marusich, fr. Tr. 2924, at 5,6;
,

.

J Q C.f' ,~;M/,1 9 Marusich, Tr. 2967.)

. ' ' -- <n H-42. The curve is used to postulate the radiation level which would
,

~

y.y@ Y''M . be present within containment at any particular time following a 100%#

c,y '

3, core melt. The actual radiation level following an accident, as measured
Of;% g"> (~ 7,,~, by the containment radiation monitors, is then divided by the radiation

'
~

levels which would be present following a 100% core melt. This calcula-? >?
,'

-

'.' ' ' q tion would reveal the approximate percentage of the core which has actu--'

. d*
ally been damaged. (Marusich, ff. Tr. 2924, at 6.)'

V'
_ ,
" H-43. This calculation is simple, straightforward, and probably will

J.!i take less than I ~ minute to perform. (Marusich, Tr. 2947.) Moreover,

,M.k.'.
'

! the mathematical models used.to estimate core damage based on con-
,

I!.

I 27.; tainment radiation levels have been reviewe'd and accepted by the NRC'

..j-
+ 'v? Staff. (Emch, Tr. 3090-92.)

6h . N."Q
Q[x:y.;M;h[kf'',?.?M jl

H-44. There may be situations in which a 100% core melt would not .'

look like the core melt postulated in Regulatory Guide 1.3, and core
S- , M damage estimates based on this calculation may be inaccurate by as

o y,
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much as a factor of 2. (Marusich, Tr. 2969, 3024-25.) However, Regula-
,

tory Guide 1.3 remains the NRC Staft's bestjudgment of the appropriate
source terms absent revision based upon ongoing studies. (Phillips, Tr..

' y; 3103-05.)
H-45. Precise core damage information is oflittle value in determin-. '

. ing whether to take protective actions. (Marusich, Tr. 2966, 3040;#'' '
.

g{ '' '. . ' '

i:] Phillips, Tr. 3108.) Rather, the status of the core, whether it is intact or;,

,:. a, insignificant cladding failure has occurred, is really what is of concern.
' [d;.l~ The readings from the monitor corresponding to these kinds of core(,,, & :" '

.N. ~, '. i status changes differ by several orders of magnitude. (Phillips, Tr.
,

.~ N 4 3071-72.)'

, . - -

a=... 1 H-46. The margin of error for these instruments is sufficient for thec'
*

,

f' , . ' q, T7 ,% ! purpose of estimating' core damage. (Marusich, Tr. 2966; Phillips, Tr.
. ? ' e. P , i' < - 3071, 3108.)'

, .
- y H-47. The Licensee has developed protective action recommenda-'

"

. ] tions that would be implemented prior to a release based on the high-
- i range monitor and containment status. (Marusich, Tr. 3043; Phillips,

'

Tr. 3075-76.) These readings have been predetermined, placed in the'

Licensee's procedures, and are considered adequate by the NRC St1T.
,,

.3 (Phillips, Tr. 3075-76.)
H-48. If an accident damages the core but does not release coolantd~- . ,

" " into containment, the containment radiation monitors will not provide.
, .

', .
the information necessary to estimate core damage. In such a case, any

. i . .W release will be detected and measured by the high-range effluent moni-'

J* . tors, continuous air monitors and by surveys performed by radi'Ation pro-
<-

, . - |
tection technicians. These readings, coupled with the Emergency Plan

-
'

implementing Procedures, which address releases outside containment,,,, c . . .
,"

4 P
,

. provide sufficient information to determine adequate public protective,

J' action. (Marusich, fr. Tr. 2924, at 6, 7;- Axtell, ff. Tr. 2924, at 3-7;%;ft -[
,

~ ' ~ Marusich, Tr. 30!7-18; Phillips, Tr. 3075-76.);y ;' - g g,e
H-49. For an accident with no release of coolant into containment,# - -

' '
L. J 4 ' post-accident sampling can be conducted inside containment for accident

,/
~ sequences resulting in less than 10% core melt. (Emergency Prepared-

M r[ '. ". O ness Appraisal, fr. Tr. 3065, at 13.)'?
5>; H-50. A preliminary report by the NRC Staff finds that the contain-

@qf3G ment radiation monitors;are adequate to assess the degree of core;. ..' u.

Q .j damage, and that additional coolant or atmosphere sampling is not
. ,,

* ~

T-; '

,q l" i.ecessary. (Emch, Tr. 3111.)' g.f .p .; . 4..

'?., H-51. .The Board finds that the containment radiation monitoring
8444[.. ,,';'IE __ system, in conjunction with the calculational procedure presented by"N-).y
p.';g ? f.% c,. ' Licensee, provides an adequate alternative means to determine the
- .,,o

*
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A extent of core damage under accident conditions and therefore satisfies
the principal purpose of NUREG-0737, Item II.B.3.

,

~.
.

.

. j .e . - I. Christa-Maria Subcontention 9(8) - Summer and Winter

' , , . -
, ,'

Emergency Plans
'.:-

.

,n, p .y/ >fg '? I.1. Christa-Maria subcontention 9(8) states:' .; -p
.- , . 4

,
_

,
,

. . i, <(t -

J y Y. g[ [ . '$ Applicant should have separate emerger:cy plans appropriate for summer and'

- A.- ' [- ~| winter.
,

; .y - ; . ~ :

. 3 i, . ,.'. '- M I-2. On Apnl 20, 1982, the Board determined that a genuine issue-
.

.3, . . . 4 : g. .---
..#

p1 of fact existed as to whether the emergency plans adequately accommo-
' , ' -c ::.<;M>f'' 3;g ' date the difficulties associated with winter weather and the complicatio is
'..1 caused by large numbers of summer visitors.~ '< -

,

1 ( I-3. Licensee presented the testimony of six witnesses. Messrs.
'

- ; Roger W. Sinderman, the Director of Licensee's Radiological Services
'M Department, and Robert D. Klimm, a Project Manager and Senior

,

- - 'd Transportation Engineer for HMM Associates, appeared as a panel. Mr.
,

. Sinderman testified as to the division of emergency planning responsi-
'

M.% bilities between the Licensee, the State and local units of government;
'

_a
; $|i' the protective measures available; and the factors, including seasonal'

.' ; a conditions, that Licensee considers in making protective action recom-
_ f .]

mendations. Mr. Klimm testified as to the purposes, assumptions and-

limitations of the Evacuation Time Study. Messrs. Earl Muma, John F.'"
, i

,
'

.

Hess, Fred Welch, and SherifT George T. Lasater, members of the Char-- -

.' j levoix County emergency response organization who will man the7,

7 :.C g .] Emergency Operations Center ("EOC"), a'peared as a panel. Mr.
,f' .d < X.1 Muma, the Emegency Services Director, testified as to the mobilization
''

J .) of the county EOC and the circumstances under which the county, and. , . . .

51 not the State of Michigan, would determine the appropriate protective' ' ' ' J' '

M I ,; measure. Mr. Hess, who is designated the county's Radiological Defens'e
'

.

' ' i Analysis Section OfTicial, described how he would evaluate the protective
; .c.s 7 action recommendation to be provided to the county by Licensee. Sheriff

'

-d Lasater's testimony addressed the difficulties to an emergency evacua-g ;w ,

,- J; l tion posed by adverse winter weather and the influx of transient pcpula-
j tion during the summer. Mr. Welch, who is designated as the county's( , , % y ;i' ,$ " Z . Public Works Official, testified as to the County and City of Charlevoix's.c.-

y,p{M-fp.jf[.j'
road-clearing capabilities.

I-4. The NRC StafT presented the testimony of Mr. Monte Phillips,'N.* d,M MJ@.)
's ej - c. 3%'. .J an emergency preparedness analyst and section chief.

. I . Md% ] l-5. Intervenors presented written testimony of one witness. Ms.'

"

.:e: ;? :.: Christa-Maria testified concerning the traffic effects of severe weather#
y, .:

s
'

,
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-

.

conditions during the winter and of the number of tourists who attend'2 '
'

1 rock concerts and festivals in and near the City of Charlevoix during the'

; summer. In addition, Ms. Liane Christiansen appeared on behalf of In-a .c-,

k . ?m . f 'i tervenors and related her recollection of an incident where the draw-
'

i . l' .
' bridge in the center of the City of Charlevoix was inoperable.

Ny 3 g; q . - @N-j
.

.,/;,d I-6. At the request of Licensee, the Board called Mr. Joseph M.-

Sf cfU df. $ Hennigan as a Board witness. Mr. Hennigan is the Chief of the Nuclear

Q.6$r:ipg% Facilities and Environmental Monitoring Section of the Radiological
;

#.c.Q.3 j Health Services Division of the Michigan Department of Health. Mr.

*t f:l# '*,c$ V|(if 94 . ., .! Hennigan testified concerning the State's protective action decisionmak-. . .
.

#A ' q . t ing process.-V
, y $$NM

Nfh,$i J .??[ K$
-

M I-7. Responsibilities and actions during nuclear power plant emer-
gencies are divided among the utility, the State and local units oft ?, '; '

~" "
.

nJ government. (Sinderman, IT. Tr. 3134, at 2.).

- _.] I-8. Licensee performs various actions to monitor plant conditions,
.

.
-i assess and classify the accident and. implement protective actions for

_

'
.

people on site. Licensee also provides State and local units of govern-
i ~ ;k - L]j

'

u,
ment with information and recommendations so that they may take the'

appropriate action to reduce or eliminate consequences to the public.'
- - d *

, .

L,O Z? A (Sinderman, ff. Tr. 3134, at 2; Sinderman, Tr. 3196 97.)
y *f -7, J . ( _ I-9. The State of Michigan, unless the State Emergency Operations

*

' 'v > ,, . ^ Center has not become operational and the accident is developing rapid-

; p.
-

'J g - ly, is responsible for making the ultimate ticcision whether or not public
'

' , . y Q , ' ', ' E protective actions are required and, if so, what action is appropriate.
; ,f ' g'~ (Sinderman, ff. Tr. 3134, at 2-3; Muma, IT. Tr. 3235, at 4-6; Hennigan.
. CF, G'ph, ff. Tr. 3296, at 1 2; Hennigan, Tr. 3302, 3338.),

PMMA.. . ; . ' I-10. In the event the accident is developing rapidly and the State
Emergency Operations Center is not operational, the Chairperson of the

s e % 3 d M @,; County Board of Commissioners, using the county EOC staffs assess-
.s

A , W .M ~; i. . ment of Licensee's recommendations, will determine which, if any, pro-3 j22 ..L ; ~ *

% i Ni 1 6 1 tective measures should be implemented. (Muma, ff. Tr. 3235, at 4-5.)

+ 9 y' mj I-11. The two primary protective measures which can be implement-

, Qj|Y ', e'j%v:
'

E. J!N 9 - ed in response to an accident at the Big Rock Point nuclear plant are

-[i AM sheltering and evacuation. (Sinderman, ff. Tr. 3134, at 3; Phillips, fr. Tr. ,

tN,&j g x; 1 2859, at 11; Hennigan, fT. Tr. 3296, at 2.)
'

'4 hp ' , ',. ] I 12. The objective of public protective measures is to minimize the
s

d ., . - : S ,. 7.C public's exposure to radiation. Evacuation is the preferred protective

i%,@.g.' ' j# j -
'

9 measure and is appropriate when the expected radiation risk to the

'6?Jj,A f public from sheltering exceeds the expected risk from evacuation.
-p g .3;J ' ' * 2. < (Sinderman, fr. Tr. 3134, at 3-5; Hennigan, ff. Tr. 3296, at 2 3; Phillips,

,

A O ".' , . 1. ff. Tr. 2859, at 11-12.)
.;, ;- -
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1-13. Several factors are taken into account in making the choice be-
f' tween sheltering and evacuation. These factors include the amount of,

time before the expected onset of the release, current meteorological'

. ..,
M J ~ d conditions, weather forecast, an estimate of the magnitude and durationf ,

.1j of the release, road conditions, the presence of a large transientcc . . ' . .

* D,."'3 d. [] population, and the . estimated time necessary to accomplish an.;

%. . f //' p 4 evacuation. (Sinderman, fr. Tr. 3134, at 6; Hennigan, fr. Tr. 32%, at 3;
j!?, I 7,, ! .,Q Hess, fr. Tr. 3235, at 3; Sinderman, Tr. 3138,3144,3191; Hennigan, Tr.

~

i~NI;[' .% . q;" 3303,3313-14,3326; Hess, Tr. 3236-37; Phillips, Tr. 3487 88.)
~

J. A31 1 14. Licensee's methods for monitoring weather provide informa-

'$I m.lMj tion on current meteorological conditions as' well as 6- and 12 hour
e.e .S.'.A O, d. l'd weather forecasts. (Sinderman, Tr. 3143,3145-47,3149.)

y

'd
. y e,'~ . . -Li 1-15. Notification, communication and assessment actions are not

l significantly affected by seasonal conditions. (Phillips, ff. Tr. 2859, at'' ' ~

+- . y 11; Lasater, fr. Tr. 3235, at 5-6.)
I-16. Seasonal conditions, including severe winter weather, have. ,

.
- - 'l little impact on the effectiveness of sheltering. (Sinderman, Tr. 3184,'

- J 3187-90,3197, 3209-13.)f. .
'

%[ ' ".
~

and summer transient population, may fengthen the travel times neces-
, I-17. However, seasonal conditions, such as adverse winter weather

[- '
<

, ,

M '

.C sary for evacuation. (Sinderman, fr. Tr. 3134, at 4.) Adverse winter
[h ' y ~. @ weather may also make evacuation impractical or increase the risks asso-

,k i ciated with evacuation due to the increased likelihood of accidents.
l , ~' , ? i 3..' '

s.
'' ' (Phillips, fT. Tr. 2859, at 11-12; Sinderman. Tr. 3195-98,3205.)

. . *!q I-18. The evacuation time estimates which have been developed by
Wi~. ?7 HMM Associates reflect seasonal conditions and are contained in
G.d h; d"
y%p(f';. .c

. Licensee's, tia State's, and the County of Charlevoix's emergency plans.

G[ k in order to glide their choice between protective actior.s. (Sinderman,
, y 2. y TJjb fr. Tr. 3134, at 7-9; Klimm, fr. Tr. 3137, at 3; Muma, fr. Tr. 3235, at 5; -
Q g5 Jf N;j Hess, (f. Tr. ^35. at 3 d; Phillips, ff. Tr. 2859, at Il-12; Hennigan, Tr.

ffG@;3f^ ti 3306-09.)'

. a3,j I.19. HIIM Associates has updated the evacuation time study per :
4 s' ^?' 4;M formed in 1980. The 1980 evacuation study was performed prior to the -
g,%. , ' V , l .N installation of the prompt public notification system and defined adverse

s 'M Q:f' .h.G^M
winter weather in a manner no longer consistent with the guidance

6 fg Q .- j provided in NUREG-0654, which requires an assessment incorporatingo .

H.; fM.Wt 'd a reduction in both roadway capacity and travel speeds. The updated
DW8N3 {1.? '

3

study reflects these two developments and was completed in February

j$i'N{%d:-k % 1984. (Klimm, fr. Tr. 3137, at 4-5, 8,10; HMM Associates, Inc., " Evac-

NN;UWii +M
. ; M it uation Time Estimates for Areas Near the Big Rock Point Plant," HMM

' Document No. 83-600, February 1984.)..
,
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_ I-20. The updated evacuation time study considers peak summer
, ,

population-in two ways. First, the study considers summer transient
populations resulting from summer residences and recreational facilities

'

,p
,

" ? . '' 1. ~ .
'I, ,( in the Big Rock Point area. Second, the updated study evaluates the

.
impact of special events, such as local festivals occurring within the Cityfs -

''

s

. MN, d, ;1'.t.; S of Charlevoix, on evacuation time estimates. The updated study also as-

dN .,l'. sesses the potential impact of rock concerts, held outside the EPZ, on
%'Jief;E: ''. f.': ' ;:l the flow of evacuation traffic from the EPZ. (Klimm, ff. Tr. 3137, at 6;p~
- Q '['77,it %, . Klimm, Tr. 3162, 3165-66, 3168, 3179-82.) However, the updated study

2'ff c,,f ' (g . does not adequately discuss the potential for reducing delays attendant
.

to rock concerts.
M@d;3.'[^ W..Q I-21. The adverse winter weather condition considered in the updat-

'/ ' . y

: y.'f
.

ed study will not be a worst case. The scenario is intended to reflect con-9-?;. d -j
ditions under which evacuation is feasible but more difficult due to ad-'W(- .

O. ', f .} verse weather. The adverse weather condition to be studied by HMM
,

Associates will be consistent with NUREG-0654 and is expected to^
-

f assume a reduction in roadway capacity and travel speeds on the order
. ,

- <

- 3 I of 30%. (Klimm, ff. Tr. 3137, at 6; Klimm, Tr. 3171-73, 3176-79,,. .

4._ , ,'-

3219-22.)gh,47
I.22. The updated study evaluates the effect of adverse winter weath-

t'1,.. . .[[% er conditions on preparation and mobilization times. (Klimm, Tr. 3218.)
..

a} [ f.f ,-'''

I-23. HMM Associates prepared interim evacuation time estimatesm e ;g g>
- ; (, ' , ,(~. for use by the Licensee, State, and the County of Charlevoix until the

f, ;" R
.

updated study is completed. (Klimm, fr. Tr. 3137, at 9; Sinderman, ff.
,

'"

,: , - cg[ w , - j. Tr. 3135, at 8-9.)
,

1-24. Interim estimates were developed for three scenarios: summer.(T c M @ w ;j . weekend, fair weather condition; winter weekday with characteristic.w+MM '.'A -

' Nh %;g.p.y winter weather (light wind and snow); and winter weekday with adversem : v

;h:WAm.M weather. (Klimm, fr. Tr. 3137, at 12-13; Sinderman, ff. Tr. 3134, at 8-9.)

"Q)%$,)}h'Q. I-25. The summer weekend scenario included vehicle demand asso-
' ' f' ' ; , ,i ". ciated with permanent residents, seasonal residents and peak summer

;f m 2 M,C'.J.J transient population, including campers. (Klimm, ff. Tr. 3137, at 11;
;4W*L f.i Tf ; Klimm Tr.3165-66.)

On;iT2 pfge 5.' I-26. The winter condition included vehicle demand associated with

$|$ 4 #Q.;R 'r.1 permanent residents, winter seasonal residents and. employers. Adverse
. <

..

. Gff, .x.. } ;;g . winter weather conditions were accounted for by reducing' roadway

3.f M M ", % ~/~.3 capacity and travel speeds by 30%. (Klimm, fr. Tr. 3137, at 11-12;w. q

'Myiddh
.2

Klimm, Tr. 3171-73, 3176-79, 3219-22.)

Q'bh.; ..Mbb(j'$f )0// I-27. The interim time estimates developed by HMM Associates

J. $.d Q';3 were provided to Licensee, the County of Charlevoix, and the Nuclear
Facilities and Environmental Monitoring Section of the Radiologicalj n; g W v -!

gy ~
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,

'

; Health Services Division of the Michigan Department of Health. (Sin-, 3

derman, ff. Tr. 3134, at 8; Hess, ff. Tr. 3235, at 3; Hennigan, Tr. 33G6,
-

,.

._ . . 3311.) The results of the updated time study will be provided to and
!Q - c

,
j reviewed by Licensee, the County of Charlevoix, and the Michigan

~

p .M, g g 3 .~~ M; y
Department of Health, and the emergency plans and procedures will be*

. , .n . . . ,
,

revised whenever appropriate. (Sinderman, ff. Tr. 3134, at 9; Hess, fr.% y a. . . ,

- Jj Tr. 3235, at 3; Hennigan, Tr. 3318.)
,

. . M I. 9 2 , e j p'{2 The times necessary to clear roadways during a heavy. snowfall,I-28.

.Qy y "." .D .' {! the effects of automobile accidents or a broken drawbridge, and the char-
'.*t. " c y ;M acteristics and location of " whiteouts" as well as other highly specific

'.$ n .|j W.y roadway incidents, are not factored into the evacuation time estimates.
-f. Q c:,5,1 F _ E . M As conditions depart from the circumstances considered in the evacua-

-

/

(', % , Q" i.r";f', tion time studies,' the decisionmakers will use their experience and judg-.

'

- - i' ment to factor such conditions into their evaluation of the appropriate
r.,' ?) protective measures. (Klimm, Tr. 3169, 3171-75, 3217; Hess, fr. Tr.

7
- 3235, at 3; Hess, Tr. 3239-40; Phi!!ips, Tr. 3491-93.)

1 29.
'

The State and county offichts responsible for determining thec
'

' ;.

, . appropriate protective measures will obtain information concerning local,

_C -
. .. conditions. The local officials responsible for road clearing will estimate

'

> ?.c'. 1 . j r. : the time required to make the roads passable and will convey this infor- 4

f + T'I mation to the County Radiological Defense Analysis Section Official and, . x,

'[ '.

" 3; Michigan Department of Health. (Welch, Tr. 3374-75, 3382-83, 3385-
6;.[_ ;3 86; Hess, Tr. 3276; Hennigan, Tr. 3326-27.) Similarly, other information

'

, JI- 1 ? . - J- Q regarding the condition of the roadways and presence of a large transient
' '

'
; +Y - population will be provided to the Radiological Defense Analysis Section

| 9; ,
_
Q'~, ~j Official by the Law Enforcement Coordinator. (Hess, fr. Tr. 3235, at 3;

E .. . w . - Hennigan, Tr. 3326-27.) -

M.
4 M.4$11 ' ' .f

E '' / I-30. The County of Charlevoix is responsible for coordination and
:_ N>, ;; implementation of public protective actions, including public protective

~

,gJ A9 " . " ' ' - actions for the City of Charlevoix. (Sinderman, ff. Tr. 3134, at 3;
if - N ? . Welch, ff. Tr. 3235, at 6; Muma, Tr. 3259.-61, 3264, 3397-3401;.

. imR fJ Lasater, Tr. 3253-55.)>

2;If,,'
. f " -i The county emergency plan and procedures are designed to beI-31.

. L. p% ;. - sufficiently flexible to, among other. things, accommodate seasonal
3-Q M conditions. The plan delegates authority to provide einergency servicesHR - <

[ mM-1 n4 to several individuals, with each individual free to make the appropriate

Nh[W[ , <;m', f.-j
. E D decision and allocate the resources necessary to handle special or unusu-

96 al circumstances. (Muma, Tr. 3261-62, 3266.) -
g/;v .3 . , rm I-32. The agencies with emergency response responsibilities,

E y ' ,
't.; .. ' . igM -

. including, arr.ang others, law enforcement, fire operations, public works

] and the health department, will be represented at the operations table at,,

c i the County Emergency Operations Center. Special circumstances, such
'

y.
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i as special events and adverse weather conditions, will be evaluated, dis-
,

,,;
- cussed and factored into the county's implementation of the public pro-

tective measure by the officials manning the operations table. (Muma,, . .- . .-
'

.h.-? -i Tr. 3261-62,3267.) .'

_ g' .$ ' I-33. The evacuation pattern will be altered to accommodate varia-;; 7 tions and shifts in wind patterns. (Sinderman, Tr. 3147-48.)' 6' t a 4, m

yQbfA[y/j _t :

I-34. The choice of evacuation routes will be made by the Law En-.;
-;;4 6.L ' M f.n Q forcement Coordinator in conjunction with the Emergency Services'

,|| g ' A'% i' Q Coordinator and the Public Works official. The county emergency plan

,.,j. 9 'A , .-fj identifies the primary routes which could be used for evacuation. The
.

> % +,',, s -'N ,; routes will be chosen, however, to reflect the local seasonal conditions.'

c d b M' % , @$ |N d[ (Lasater, ff. Tr. 3235, at 3-4.)i
6A I-35. Should an evacuation be required during or immediately follow-

7 ,/ 4 7 ;i ing a snowstorm, and the sector to be evacuated has been identified, the
;, .'(.- primary roads for evacuation out of the sector will be determined and

given priority for any necessary plowing. (Lasater, ff. Tr. 3235, at 3.)
,

~'; : _ ,.-

I-36. The roads to be plowed will be communicated to the public
,

3.c Y '

.

f- i ; G works official, who in turn will communicate this information to the
., .u .. . . . Charlevoix County Road Commission. (Welch, fr. Tr. 3235, at 7-8;~(

h 7 , 7 , 7.C Welch, Tr. 3244.) ,

4g i t, ' I-37. The Charlevoix County Road Commission and the City of
|Mc-

' " Charlevoix Street Department have snow-plowing equipment, and ex-

%, L. , tensive snow-plowing experience. (Welch, ff. Tr. 3235, at 2-3, 8-9;
-

.

. , " Welch, Tr. 3244, 3388-89.)'

*

I-38. The Charlevoix County Road Commission will aid in the"

,n, ,- -<_

,_

removal of stalled vehicles. (Lasater, fr. Tr. 3235, at 4.)y f. . M, .i I-39. The County Sheriff's Department has four-wheel-drive vehicles'

QF. 4 ';: 4U. . i ' Wi@,i capable of responding to emergencies under severe winter weather con-
.

ditions. These vehicles will be dispatched under the direction of the LawM$h.$ . 3 n J$. _

%W * W W - Enforcement Coordinator. (Lasater, Tr. 3246-48.)

f p J X-3 : I-40. The County Shriff's Department will be particularly conscien-

!; w M, tious during the winter r.a ths about warning people who are not close
to the public siren system J. tsater, fr. Tr. 3235, at 6.)L v; ' '

'' I-41. The county emewey plan and procedures provide flexibility| ' .i.e . t . - -

in the choice of access and traffic control points. Suggested access and| .77
~ '

.f *.'
P :.f g , ' 4 b* ' NM control points are included in the county emergency plan. (1d. at 4.)
MhC, "M I-42. During the summer, additional access control points may be es-

<

tablished outside the campgrounds to direct existing traffic. Traffic con-
NM;OiJ tc.g![ j|W,h5E:h M trol points will be established to aid the flow of traffic at intersections

' U$ ZG %% and stoplights. (Id.) ~
g 'a;W W W M I-43. The Law Enforcement Coordinator will be aware of special

events in the area surrounding the Big Rock Point Plant. The Law En-
2 D. '_ . ~.1 .. ;. Ms, ; - y :;
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forcement Coordinator will make assignments and delegate manpower,
vehicles and equipment to accommodate these special events. (Muma,
Tr. 3266-67; Lasater, Tr. 3249.)- '

. . I-44. The County Sheriff's Department and City of Charlevoix'

t

'~
Police Department have had experience with mass gatherings and crowd, . ,

w;., control, including rock concerts and local festivals. They have handled
M .,;~ t a their tasks in a professional manner. (Lasater, Tr. 3249-52,3281.)

a. -

,

-A~ I-45. Traffic from the local rock concert will not prevent law enforce-
' "

. -

-3, i c' ment personnel from responding to an emergency. (Lasater, Tr. 3252.)
'T --".

c; I-46. The County emergency plan provides for the warning of boaters
s, '; i on Lake Michigan and Lake Charlevoix. (Lasater, ff. Tr. 3252, at 5.)-

, .

p),y t % ; s.
,

. .

C ~.>' ' ' '
J. Christa-Maria Subcontention 9(9) - Special Evacuation-t

'

Measures for Children and Pregnant Women
,

J-1. Christa-Maria subcontention 9(9), states:

j Appropriate emergency plans should be made for children and pregnant women.
.,

to evacuate at appropriate levels of radiation, considering their special susceptibility.
-

. .r.

..
. -

~

,l > J-2. Roger Sinderman, a health physicist with a Masters of Public

'. . Health degree from the University of Michigan, testified for Licensee.'
' '

T (Sinderman, ff. Tr. 3511.) .
_

4 J-3. Monte Phillips, an NRC emergency preparedness analyst, testi-.

fled on behalf of the NRC Staff. (Phillips, ff. Tr. 2859, at 13-15.)
J-4. Children at or below the age of puberty (12 years of age) andg.

.

/ 1 the developing human fetus are more sensitive to radiation than the:

' ^ :,]d
'

" ~ A .. ' " public-at-large. iSinderman, ff. Tr. 3511, at 2-3; Sinderman, Tr..

^
3515-16, 3548; Phri'ips, ff. Tr. 2859, at 13.)

.,

.g 1, . . . .j J-5. Emergency plans for nuclear power plants should provide guid-*.

. ance for the evacuation of children and pregnant women. (Sinderman,
'

'

J I- ,
ff. Tr. 3511, at 3-5; Phillips, ff. Tr. 2859, at 13-14; NUREG-0654;% ,

" Manual of Protective Action Guides and Protective Actions for Nuclear"
,

5( Y : Incidents," EPA-520/1-75-001, September 1975.)Mc
y' f.T '' - , J-6. The implementing procedures for the Big Rock Point Plant site
''

" '

. . _ emergency plan recommend that pregnant women and children be evac-
' - R'

~ i uated at a lower whole-body dose level (I rem) than that of the general,,

:[' [ R ]jf,j public (5 rem). (Sinderman, fr. Tr. 3511, at 6-7 and Attachment 1;

3'}b;; ' y;c.J{,7q. g J-7. The State of Michigan Emergency Preparedness Plan and the
~ j :. . . :j Phillips, ff. Tr. 2859, at 14.)6

.

- 9i y 7 '. I Charlevoix County Basic Plan recommend that pregnant women and
;-. . i children be evacuated at a lower whole-body dose level (I rem) than..

. ..
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1- ' j that of the general public (5 rem). (Sinderman, fr. Tr. 3511, at 6-7, At-
j tachments 2 and 3; Phillips, ff. Tr. 2859, at 14-15.),;'

J 8. The early evacuation guideline in the State of Michigan and
. - ^ ,

, g,

-

,| 3 Charlevoix County emergency plans was recently revised from 0.5 rem
,

1
* "X t -'q to coincide with the 1-rem EPA guideline. (Sinderman, Tr. 3507,'

-
. .

.

3514-15; Phillips, Tr. 3565.)
~ .,4.)d.3 m.Z ; ,J,:.j J-9. The 1-rem guideline for the early evacuation of children and

' -.w..

- | e fe,' Sq pregnant women was established by the U.S. Environmental Protection
,,

*

2. . Agency, based on its balancing of the risks of radiation exposure against'. : f.b' 1
, ; [ .. :4f , 'CJ.j . the risks of the fiscal, nonradiological health and other societal costs of
''",; ,M d evacuation. (Sinderman, ff. Tr. 3511, at 4; Sinderman, Tr. 3525,.

.

,Z',jg~'C $~ '$;h< 3536-38.)
N '; J-10 (Deleted.).

J-II. Despite the lack of verified health effects at doses of I rem,^

-G. -

some risk to the fetus probably exists based on the widely accepted hy-

~'

.'' 1
~

''

j pothesis that there is a linear relationship between dose and risk.i '' 3 i

(Sinderman, ff. Tr. 3511, at 9.)^ #,w.-
? J-12. Mr. Sinderman agrees with the views of Dr. Robert L. Brent, a

;' , f ;, ' ,' ]g
medical doctor, that the overall risk to the fetus from a dose of I rem is

.

about 1 in 1000 to 1 in 10,000. (Sinderman, fr. Tr. 3511, at 9; Sinder-~ . , c

7' man, Tr. 3543-44.)' v' .

. . ~ , :

.t A CONCLUSIONS OF LAW
?l'>

.. ,I G-1. With respect to the plume exposure pathway EPZ for liig Rock,W .,-
^

Egl,.'"'cF;[ Point, the' evidence demonstrates that early severe health effects from
,

j:M , " *J ! f ':rg whole-body doses will not occur at distances from the plant site greater

Q2."Of.?f.; ,y than 5 miles, even for the worst accidents referenced in NUREG-0654.
~ Similarly, with respect to the ingestion pathway EPZ, there is a minimalA ry.f R .

r
5 f,0 t *y,'' potential for significant contamination of food supplies at distances great-~-

er than 30 miles from the plant site. Accordingly, the Board concludesM... -

,.,

e 1 1 that the 5- and 30-mile EPZs for Big Rock Point are sufficient.

*] G-2. The Board further concludes that the incremental impact of the[2 '
- ,,

proposed spent fuel pool expansion on'the amount of radioactive inven.
,

f M.9 ', ,.,

1-@y'.s<Mk
*; , : .s.| p tory, will be insignificant. Therefore, the proposed expansion does not

4 ?:'^ , - F warrant any increase in the size of the EPZs.'

.c3 M' g' H-1. The Board concludes that Licensee's monitoring systems are

ffFCo,b. ,y adequate to assess and monitor the actual or potential offsite conse-<

pMMP3.M:b *. ' oVh., '
quences of possible radiological emergency conditions, consistent with

? 10 C.F.R. f 50.47(b)(9). See also NUREG 0654, items II.H.S and 11.12.3.9 , ew-

g .w . .
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- J I-1. The record demonstrates that the interim evacuation time esti-
'

't ; mates consider site winter weather conditions in compliance wi:h 10-

C.F.R. f 50.47(b)(10) and the guidance of Appendix 4 to NUREG-0654..

3,

.

I-2. The record demonstrates that the updated time estimate study-

,,;. , .,
6 .. 1 considers.the impact of seasonal conditions, including the peak summery,

Jf - ;. .. 3 ' | j tourist season and adverse winter weather conditions, in compliance

n;,;."g 'Jr,. , '4 '( .")l.' h, .. ;d. with 10 C.F.R. f 50.47(b)(10) and the guidance of Appendix 4 to' ' *
-

v v.J NUREG-0654..

,;' s/~ .y.fij I-3. The Board finds that Licensee, State and local planners have ade-
'

_,L 7; quately evaluated the impact of seasonal conditions on the effectiveness't '

3;.j*99y!, -;i. .f. ; of various protective actions and that seasonal conditions are adequately'

. '. : 4;f W c .f taken into account and accommodated in the choice between protective.

' j.y) d".%,] actions in compliance with 10 C.F.R. ! 50.47(b)(10) and the guidance.

i} _ .; provided by { II.J of NUREG-0654.
'

'

_1 I-4. The record establishes that seasonal conditions have been ade-
.,

y quately considered in the allocation of emergency responsibilities among
, . . , .. j the various supporting organizations.

'
' y I-5. The Board concludes that the Licensee, State an'd County of

- J Charlevoix emergency plans and response organizations are adequately
*

,

prepared and appear to be sufficiently flexible to accommodate seasonal'

. y-
'~

.1 conditions in the implementation of public protective measures in.

.; .;- - ~ ' ' compliance with 10 C.F.R. { 50.47(b)(10) and the guidance provided by
v 5 IlJ of NUREG-0654.

*

# 4
'F I-6. The record provides reasonable assurance that adequate protec-'

.
'

'T -
' A i tive measures can and will be taken in the event of a radiological:

' . . .- |f'1 emergency in the summer or winter, consistent with 10 C.F.R.' nJ
? T'' i 50.47(a)(1), and that separate summer and winter emergency plans

J.G.~.e T'l " are neither necessary nor required.
.

' 1~ , J M ' ', " . . . . J-1. The emergency plans of the Licensee, State of Michigan and
.

' * N Charlevoix County provide adequate specific provisions for the early' * '

] evacuation of small children and pregnant women.
,

- - r- ,

R;x Y ']'[' *f1]
., _| , j J-2. The EPA guideline of I rem, that has been adopted as the trig-,

~

ger for the consideration of the early evacuation of small children and;
w.) . ' , :.f ' ' , ' ) pregnant women, is adequate.
.: yQ n 33
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.'',4' y $ 2 ' Before Administrative Judges:
,,
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'

.,
'

|
,
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' M. <4/ %* ; g3:. ve~;q U Dr. Frenk F. Hooper
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'.; ,-A..
N In the Metter of Docket No. 50-3SS OL"

(ASLBP No. 78 317 01-OL)- * .e

CINCINNATI GAS & ELECTRIC,

COMPANY, et el.-

4 - (William H. Zimmer Nucieer Power,

- Stetion, Unit 1) August 29,1984

,

Licensing Board grants Applicants' unopposed motion to withdraw''

J their application for an operating license for the Zimmer Station and to
, , .

-f ' terminate this proceeding, subject to the condition that Applicants imple-' '

n
j N;j ment, with Staff verification, their site restoration plan. The Board-

'' ' ,

refuses to impose a condition, consented to by Applicants, that the grant+,..- , ,,,

3} of the motion be with prejudice to any future application by these Appli-'*k

.

cants for a nuclear reactor at this site on the ground that such a condition!

.

s 'q
. ' . , . . . .

- . a]'
--i is unnecessary.-

,. s
,

' L. f. #C LICENSING BOARDS: DISMISSAL OF PROCEEDINGS
'

"-
f ''' * . , + , .

''T,iy'

3 .e r, -
.

Dismissal of an operating license application with prejudice is a severe
~

'

.,

. c.6 :,Q: ' sanction which is reserved for unusual situations where it is necessary to
L',h. f:....'s .

'

:

T: .l.*d prevent substantial prejudice to a party who opposed the application.
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MEMORINDUM AND ORDER
(Ruling on Applicants' Motion to Withdraw Application)

On March 20,1984, Applicants moved for an Order authorizing with-
drawal of their application for an operating license for this facility and
dismissing this proceeding. In support of their motion, Applicants repre-
sented that:.

(1) All fuel would be removed from the site by August 31,1984;-

(2) The nuclear steam supply system would be modified to prevent
its operation as a " utilization facility" (defined by { ll(cc) of,,

'

the Atomic Energy Act) by:>

(a) severing and welding caps on the two main feedwater*

.

lines and four main steam lines; and-
1

Md (b) removing the control rod drive mechanisms;
(3) The balance of the plant wili be used to the extent possible as-

I part of a fossil-fired generating station; and
'

(4) Applicants have no objection to the dismissal of the application
"with prejudice."

Only the NRC Staff responded to this motion. In its April 9,1984,
response, Staff points out that { ll(cc) of the Atomic Energy Act
defines a " utilization facility" as one which is capable of making use of

,

special nuclear material. Therefore, according to Staff, because the facili-
I ty is essentially complete, it must be disabled so that it cannot mske use
! of special nuclear material. Staff found that the modifications which Ap-

plicants represemed they would make would accomplish this purpose.-

Staff therefore urged that the motion be granted subject to the condition
that these modifications be made and to the condition that the fuel be

; shipped from the site by August 31, with implementation of the condi-

| tions to be verified by Staff.*:

i Staff also noted that it had no objection to dismissal of the application
," ' with prejudict, and urged that we include such a condition. Staff gave no

,

: reasons for this position.'

Finally, Staff noted that it was reviewing the site to defermine whether
conditions for the protection of the environment were necessary. Staff
indicated that it would advise the Board ofits conclusions in this regard.

On August 2,1984, Applicants filed certain infor,mation with the
Board relevant to their motion. In this filing,, Applicants advised us that

,

,they had shipped their fuel off site and had accomplished the modifica-
tions to the nuclear steam supply system which they represented they
would make. Applicants therefore renewed the request contained in
their motion. On August 7, the Board Chairman wrote counsel for Appli-+

cants indicating that the Board would act on the motion promptly upon

766
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.

receiving Staffs' conclusions with regard to the need for conditions to., ..

1' protect the environment.
~

.? On August 17, the Staff filed a further response to the Applicants'
.

,i. % - I' motion. Staff noted that it had conducted an inspection and verified that
the feedwater and main steam lines had been severed and capped, and' '7 -

.

' ' ' ^

f ' that the Applicants were in the process of removing the control rod
d;..@% i. Q' 3

...,.N' g drive mechanisms. During tlie inspection, Staff verified that the fuel had

. f- i . I ~ }'
. ' '' been removed from the site. This inspection was conducted f om Aprilt b''? J9 -

t'f M 27 through July 16, 1984. Staff attached a copy of Inspection Report.;,q:M '; i i1,.

c. v, 50-358/84-05 to its response.

: .'.$1D 9: U, . . i. P ?. Staff also advised us that it had reviewed certain additional information
<

.; g ru. ; . .a.
. relevant to environmental protection which Applicants furnished in re-. . - .

C h.*'' . c 1.'],'j]' %y,|,; * '
f sponse to Staffs request and had visited the site. Staff concluded that,

, based upon this review, withdrawal of the application should be condi-

Q'f
'

! tioned on implementation of Applicants' June 1,1984, restoration plan .

- 'i / i (which was furnished with the information Staff requested), such imple-^ '

l mentation to be verified by Staff. Staff furnished its environmental. ,

^ ' ) review and the affidavit of Germain La Roche in support ofits conclu-
_

sion. pAj
| After receiving Staffs August 17 response, we inquired of Applicants'

-

|"
' counsel whether he wished to reply and were informed that he did not.

,

de . ,

y- We agree with Staff that it is necessary that the nuclear steam supply- ?;
'

-

system be modified to prevent its utilization of special nuclear materi'.!_ ' "
Mcy 7 . ,

and that the reactor fuel be shipped off site. We are satisfied that these. g
.1. 'N ' steps have been accomplished. Having heard no objection from Appli-

,

'
1 ,

', f- cants, we will condition our authorization to withdraw the application on 1' "

' ']. -implementation of the June 1,1984, site restoration plan, such impic-([ , ,
*

M,1 .< mentation to be verified by Staff.

% ;.;' & , Y y. f Applicants do not object to the authorization of withdrawal of the ap-
'

,:3 T:o, JV plication with prejudice and have included such a provision in the draft
j 2:Q ?.!'@Ek/ order accompanying their motion. That provision states that the authori-
,'3/ V2I'

'

zation is "with prejudice to future reapplication by the Applicants for the
~'

, '; M , ';C construction and operation of any nuclear power facility at the same'

c6 ji. - site." Staff, without elaboration, urges that the authorization be so
;y ' % T , conditioned. Ordinarily such a condition would only be imposed if sub-

.
.

stantial prejudice would otherwise result to a party who opposed the*

, y , K, p:: ,;y application. See Puerto Rko Electric Power Authority (North Coast Nucle-
>

,, .

.

6 [ ~W Q $ t
y

J JX- 3 ar Plant, Unit 1), ALAB 662,14 NRC 1125 (1981) and Philadelphia/

/ :Ic:NR M.? Electre Co. (Fulton Generating Station, Units I and 2), ALAB-657,14

7 gw';$@JNN(k NRC %7 (1981). Here no party has seen fit to attempt to make such a
s@9~S %, showing. And despite years of consideration of both the construction
7%'TTk;$Rf- permit and operating license, no final agency decision has been rendered

; , N .{-
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.

which disapproves these Applicants, this site, or this reactor. In these
circumstances, we view the attachment of such a cendition to the author-

'
,

ization to withdraw the application as unnecessary. Therefore we have
,

' not included such a condition.
- s C '|d In consideraticn of the foregoing, it is, this 27th day of August 1984,

i- :Q1 ORDERED that:- '
1

,..'.
~ 6

-' ydj Applicants' motion for authorization to withdraw their application and'

.

? .:a for termination of this proceeding is granted subject to the condition
|,'l' d that Applicants are to implement their June 1,1984, site restoration

'?I' plan and Staff is to verify that this has been accomplished within 6
'''

- ' ' months of the date of this Memorandum and Order.
.y ; Dr. Hooper concurs but was unavailable to sign this Memorandume.

.

, $ d'! and Order.7*

* 'j'

;s

! FOR THE ATOMIC SAFETY AND
,| LICENSING BOARD

i
s.

,
.

Gustave A. Linenberger
, ' j ADMINISTRATIVE JUDGE

a

-j John H Frye, III, Chairman.

. : ADMINISTRATIVE JUDGE
r ..

:

-'' ~ I'
Bethesda, Maryland=

'

August 29,1984.
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J In the Matter of Docket No. 50-244-OLA
ji ,; , -. (ASLBP No. 79-427-07-OLA)'
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! -fx -
4 ROCHESTER GAS & ELECTRIC

!' >.
;

'

(R.E. Ginne Nuclear Plant,
CORPORATION"-

!.
_f-

.

^
,

.

Unit 1) August 30,1984!'
. ,

j)
.

u...,

1 . .
'

!' .

( -

. z' '- In this Memorandum and Order the Licensing Board dismisses the
.

j e
.,

. proceeding in view of the withdrawal of the sole Intervenor and the con-''' - . -

.

sequent removal of all issues requiring hearing.'

t z; ,, ,

.
.. ,..

j p ', .' , 7

'Md.. .
.

'.
.

MEMORANDUM AND ORDER1,

' " (Terminating Proceeding)-
.

.... ~ ' *
5 .-

-

'.;_ . . .q

. f. .
- Memorandum-

.,

._ s ..

- ' i By Memorandum and Order dated May 25,1984 (unpublished), thej h.' ' i < Q.{
,.

Licensing Board directed that discovery commence in the proceeding
c, ' ' - - ..w, & which had, in effect, been suspended during the lengthy Staff review*

an; i,"; ff.;g.ih, under the Systematic Evaluation Program. It also directed that the par-
I,'

,
.; -, P ch[ ties file status reports by August 15,1984, containing their proposed pre-
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.

, hearing and hearing schedules. On July 13,1984, Rochester Gas & Elec-
.

tric Corporation (Applicant) served its first set ofinterrogatories on the
-

^ sole intervenor, Michael A. Slade.;-
* 1 By a pleading dated July 24, 1984, Mr. Slade withdrew all of his out-, .. .

Q 21 ".. ; ' ) standing contentions in this proceeding. To date, two intervenors have
..

'N7, ,.

' , 4. F .3 been admitted to this proceeding: Mr. Slade and the Rochester Com-
g. ;?. r' - { tjiI mittee for Scientific Information (RCSI). RCSI subsequently withdrew

M"' 'h . <r:.y.p;[.j from the proceeding pursuant to stipulation with Applicant. The with-
..

?: ; Yg- '; iI drawal of RCSI was accepted by the Licensing Board. The State of New,

-
'

. _' ] York became, and still remains, a participant in this proceeding, but^ '
.

,

1/ O .r.) only as an interested State pursuant to 10 C.F.R. f 2.715(c). On March

7j [ ;' ' ;cj 12, 1974, Counsel for the State of New York appeared at the only pre-
* . * W i? 1 hearing conference convened to date and indicated that the State was

[ Yd.) not intervening in this proceeding with contentions and that the State**
. .

had no position on the licensing of the plant at that time. The State has,..]=cJ .
,.

- filed no contentions since that time. Nor, since Michael Slade's notifica--
.

'

tion to the Board that he intends to withdraw his contentions, has NewU- -*
. . York State indicated that it wishes to file any.~ '

. ,"y ' w~ q'. The withdrawal of the only intervenor removes both the need and the
* < - occasion for evidentiary hearings in this proceeding. There are no longer
m any matters which the parties wish to resolve in this proceeding and,

~

, ,,

.;c consequently, there is no issue to be heard by the Board.'
-

.

4 .. - Dismissal of this proceeding would be consistent with the Commis-
"

sion's requirements which do not contemplate a hearing on a application-

1 for an operating license in the absence of any matters in controversy or
'

,

. ' , . . . J" any request for hearing by interested persons (see 10 C.F.R. {{ 2.104,>

. : 1 ~ , . . 2.105, 2.714, 50.58(b) and 50.91) and is consistent with the general
W

- ; .
powers of the presiding officer under 10 C.F.R. 2.718.*s

s t ,1

^ e .: _ L.
Orderc ?V O ..

3fu . -

! 1. , ' ' 4- 'j For all of the foregoing reasons and based upon the entire record in
~

'

this proceeding, it is, this 30th day of August 1984,'V.JV, iV.

. ,j ORDEREDf .',.
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-? * v . That this proceeding, begun with the issuance of a notice of opportuni-
.- .

J4 .1>9 f,, ty for hearing on December 8,1972, published at 37 Fed. Reg. 26,144,y . .
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: PACIFIC GAS AND ELECTRIC- ' '

'

. COMPANY

| (Diablo Canyon Nuc] ear Porter~-
~ Plant, Units 1 and 2) August 20,1984

,
,

*.~ ,

. M :' 'a
'.[.; n;

The Director of Nuclear Reactor Regulation denies a request by the''

|,,

, :4 %- t Government Accountability Project on behalf of two former employees,
'

i at the Diablo Canyon facility that licensing be deferred until alleged in-1 - -
'

U % .;. ..
'f? ! that, even if the two petitioners were improperly terminated, harassment
;i j timidation and harassment on site is neutralized. The Director concluded

f --;:4.i -

'. W. ' ', ' I and intimidation and possible coverup of deficiencies were not such sub-"

'c?.is'i@.~,~' stantial problems at the site as to require deferral of a licensing decision.
,

;
(M ' L ' y i However, the Director also determined that a final determination on the

f * ' i.4 . ' ;} petitions will be made upon completion ofinvestigations into the harass--

'' . . m&.
,f ? G J ment and intimidation of the petitioners.

, ,

_m" h-
'

~

i. 4 u ;

TM, . E ,' INTERIM DIRECTOR'S DECISION UNDER-

M
~

: ,10 C.F.R. I 2.206
!< w: . - :a

By petition and supplemental documents, dated July 27, July 29, July
.

30 and July 31,1984, the Government Accountability Project (GAP) onf& Q .$ W .!

C?.rr, gG w. - ! behalf of Timothy J. O'Neill and James L. McDermott filed a requesti.
?, ;7, Q <
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,

. pursuant to 10 C.F.R. f 2.206 of the Commission's regulations that fur-
ther licensing decisions on the Diablo Canyon Nuclear Power Plant be+

. ,

deferred until alleged harassment and retaliation on site are neutralized,
''

- organizational freedom for quality assurance (QA) inspectors is restored
, ,

'.,ei b, u and all project personnel are retrained in NRC quality assurance and em-

QX - "] ployee protection requirements. In accordance with the Commission's.

-
usual practice, the petitioners' request was referred to the Staff for ap-. f / >[ ,55 ';Qm ;. s M propriate action.

{, T i / # : , ' . . . j Mr. O'Neill asserts that he was not provided adequate organizational
.

C. '. . hc 'd freedom to carry out his quality control responsibilities and that he was
,

; , - -:,R harassed and threatened with disciplinary action for attempting to identi-u-

1 e % ~:|
-

. i . ..
j fy certain quality assurance deficiencies. Mr. O'Neill states that it was'e .,p;gy.

,';jW '^.,g$ :f$j
~

for these reasons he resigned on July 24, 1984, as a quality control4

~

inspector at the Diablo Canyon site. Mr. McDermott asserts in his af-
4e' . J -g,,d fidavit that his layoff on July 28,1984, was retaliatory because he had

_l refused to sign forms on retraining which he felt were inaccurate and' ',* [
'

-

cf covered subjects on which adequate training had not occurred.[; .. %

'~J L ,V. The NRC Staff has had a continuing concern about assertions of in-
,

f timidation at the Diablo Canyon site which might inhibit workers from_ ' '
.

*, adequately completing their work or identifying deficiencies which could

M . '[~ have an impact on safe operation of the facility. In order to determines

s yy ~ whether a widespread problem existed, NRC inspectors conducted ear-'

".
.

;. . lier this-year structured interviews with approximately 250 workers
,7 ~,

,

' ' N; : selected at random on site. Numerous additional informal inquiries on
..

^V,. the specific question of harassment were made. The NRC Staff has been'"
.g
"M continuing inspections at the site throughout the Summer which have in ,H ,_ -

N ',M /y-]] volved numerous contacts with employees. Based on all of these con-
.: y,

" tacts, the Staff has concluded that widespread or pervasive intimidation* -

..

' % ;; yM O . fj
NM of employees is not a problem at the site.

I$' a ; That is not to say one way or the other whether Mr. O'Neill and Mr.
,j ;h '.$g.) McDermott were intimidated or improperly terminated. The Office ofIn-

R "; vestigations (OD is investigating their assertions. If the petitioners were"-

N"g FJ dg h improperly terminated or harassed, then the NRC Staff will consider ap-
| '. sW "a propriate enforcement action against the licensee. However, the Staff4: ~qq p...; y N < d has concluded on the basis of its interviews with employees on their-

IfM Q ' QV3 working environment, its own inspections and reviews of the Diablo
Y.I' , 5~;'d Canyon facility and its investigations of various allegations of specific

M)MM,Y:f.k[hi .-g .
deficiencies, that the allegations of harassment and intimidation and

.

MIFjh Possible coverup of deficiencies identified in this petition do not raise

hA-AdC.i g{|
such significant safety questions that the licensing of the Diablo Canyon

f .[zg yg facility should be deferred or that the other relief requested is mandated

O.; f Q [ O gN prior to licensing. (See Transcript of Commission meeting, August 2,
v.. . . - &x, > . j

; , :n6.
, - c .:
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$

1984, at 30-31.) Consequently, those aspects of Mr. O'Neill's and Mr.
McDermott's petitions are denied. A final determination on the petitions'

- will be made on completion of the OI investigations.'

A copy of this decision will be filed with the Omce of the Secretary," -;-
'

: il pursuant to 10 C.F.R. 5 2.206(c).
,

. (. . ', .
-

: - ::'
'

- ,
., G* ,;

i

.):
'.:. . :p
.. ,- ,-.

:- ,,-

Harold R. Denton, Director..

i-r, - ,
Omce of Nuclear Reactor:

I - c-b: -?,

Jr .i Regulation
:'

*- :. ,
.. ;~x: z?

. p.g . . _ . -|
.. ,,

- -

C ,;.): . . ' ., ' ) Dated at Bethesda, Maryland,.

.

-
- I. this 20th day of August 1984." '
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;\ UNITED STATES OF AMERICA, -
-

, NUCLEAR REGULATORY COMMISSION..

- .' , ,

,~ : . , . .;c

' .- Vr ,|p' ' _ C 1.d OFFICE OF NUCLEAR REACTOR REGULATION'

' * ~ ' '- '

|'' 7 g:;':. .

._

,. . ;a .:_

-.# - ,. q' J_

'

Harold R. Denton, Director- -

'j.y ;- ,a- , ,

;. . y.

. .,:X; - .' ,' ) !'

''' In the Matter of Docket No. 50-275,

M 0- 'T- (10 C.F.R. I 2.206), . . , - -

,

PAC:FIC GAS AND ELECTRIC'
~

COMPANY

~

(Diablo Canyon Nuclear Power-

Plant, Unit 1) August 20,1984
. s

-

_5, . ;x.
^

The Director of Nuclear Reactor Regulation denies a series of peti-
'

tions filed by the Government Accountability Project on behalf of the,

3 San Luis Obispo Mothers for Peace which requested deferral of decisions
'

.! to issue low-power and full-power licenses for the Diablo Canyon Unit 1
, n._ - - - :j facility until a series of specified actions were taken.

m,;
.. )

-

, - ,
.=k

"

f .S. g DIRECTOR'S DECISION UNDER 10 C.F.R. 9 2.206
'-

.

. -
_

By petition pursuant to 10 C.F.R. J 2.206, dated February 2,1984,1
i Thomas Devine of the Government Accountability Project (GAP) on,

j behalf of the San Luis Obispo Mothers for Peace requested that the,' .

j Nuclear Regulatory Commission defer any decision on whether to grant
L"

. '! a low-power operating license to the Diablo Canyon Nuclear Power
. ; - '. ' .. j Plant, Unit 1, until a number of specified actions were taken. Notice of

':. 4-

~~ ._ ; 9
.- ,._.7,y[ 'y., Y P,

- *
74 i,* (t

, .M ''

.- -
,f j l G AP's petition was filed before the Commission. It was referred to the NRC staff for action, as were*

; all subsequently filed petitions - supplemental documents dated March 1, March 23 April 12 May 3,
' '

f-; June 21 June 22,' July 11. July 16 and July 23,1984. These petitions are addressed herein.
' , )''
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.

,. . receipt of the petition was published in the Federal Register on March
13,1984 (49 Fed. Reg. 9517).

"!' . PETITIONS REGARDING LOW-POWER OPERATION
'

m .- . c

1 0,C f |. _
The actions requested by GAP in its February petition included::

Q 3 f y y' . " ",(f: 1. Completion of "a comprehensive, third-party reinspection pro-

,hh/ m , '', ..j gram of all safety-related construction in the plant, with full au-

3 g.:'.~ y hj thority by the independent organization to identify and impose'

d.M.G _ /. |j
corrective action on any nonconforming condition . . ."

7,[
.

2. "An independent audit of design quality assurance, including
,

Mj.O .1,54.jj7 g. ., ', qf]
.

]
the reliability of conclusions from remedial design verification,

eg: m .g r ?.j programs imposed since 1981 such as the seismic design re-
4 , e - c. < q y;,,.;,,

- 1 3. development of a full record on Pacific Gas & Electric Compa-
ny's character and competence to operate the Diablo Canyon'

t

i Plant, including
a. a management audit by an independent organization,

,

b. a full investigation and report by the NRC Office of In-+> ~

'
._ ,~ vestigations to determine the causes of construction and: . .

J'' design QA violations at Diablo Canyon, including ques-'

' ' tions of harassment, subordination of safety to cost con-
- -

cerns, destruction of records and deliberate violations of'
'

.

'

*J
' the Act;

. ( ' 4. a full program of public participation for selection and oversight-,

%;' of the independent organizations and creation of a public over-~ '

sight committee with authority to obtain all requested informa-'." '

.t

,f ; . 1' tion and to conduct legislative style public oversight hearings.*

- .M < In support of its request, GAP identified some 170 alleged violations'

,

^; ,' ]' G q " of " legal requirements and relevant specifications," based upon the af-.

~ fidavits and supporting exhibits of six present or former employees at+

,
f .^, , /q the Diablo Canyon site. The alleged violations involved breakdowns in

' '
. ^ ' y .?[ both construction quality assurance and design quality assurance (QA).

f
In the construction area, a number ofissues concerning the adequacy

[,h ~ap /
' ''^

L :

'//7J of welding were raised. These included problems with (1) qualifications
,

cf welders, welding procedures and welding inspectors; (2) control of

| [. - welding equipment; (3) maintenance of welding material; (4) weld in-
A>', V

''

. m J, f ', 0
3; spection program; and (5) weld repairs. Additional constructional prob-' M ,

K,g}]3 M
'

* 'I:y'[Q lems were alleged in the areas of nondestructive examinations, hy-

*+ 4 f' g ,,'Wil drostatic tests of pipirig, vendor QA, generic breakdowns in material^

.

'l control, construction procedures and training for quality control (QC)'- ' ' '

.:'
.
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,

'

inspectors, suspect inspection acceptance criteria, breakdowns in the
, - system for disclosure of QA violations and in the organizational freedom

' - - of QC inspectors, harassment of and retaliation against QC personnel. In.

,
'

the area of design QA the petitioner described alleged violations in the3
, ;. 3 .,- ~ ,. areas of results from the seismic design review and design control. Alle-
%3
iO

_ 3. d gations were also raised concerning design flaws in the residual heat
.- .. VH removal system (RHR) of the emergency core cooling system (ECCS).

Q ' , 1,' V fj Finally, GAP asserted that even if specific safety hazards were nott

y;f h;" - eg ;l created or specific regulations violated, the factual pattern which they
,p.y'j-% have described demonstrates that PG&E does not have the necessary
.9 ;:' character and competence to operate a nuclear power plant and that the

$kA c .d[d
'

e IJ j allegations must be resolved prior to any low-power operating decision.- ,

q g} .I,' ;, 'f) f*" ~.4
. because they concern issues which could be grounds for denying the

license.
. . . . " ?' GAP filed supplements to its petition, with additional allegations and

'' *

'

- y :2 supporting affidavits on March 1,1984, March 23,1984, and April 12,/ .. .
' ' '

1984. GAP was joined in its March 1,1984, supplemental petition by six
J

- other organizations.2 This petition submitted five additional afYidavits
I and interviews with nine present and former plant workers. Additional,?"' ,

.l specific remedial actions were requested of the NRC based on this infor-
+-

L j'. ' . %'
+4 ',3

.

mation. GAP requested that the reinspection of plant safety-related con-
t M m struction be preceded by a comprehensive review of all potential quality-
M 'O related documentation, an expansion of the sample program in the seis-

%)g[ ^ 'j ;, y$ mic design review to cover 100% of relevant, safety-related installations
~

3. ; 7 - and implementation of definitive corrective action to eliminate a design
Pii J. M ! flaw in the RHR pumps at Diablo Canyon. The March 12,1984, supple.
VZ :.?'. . .S - 1 ment provided twelve additional afTidavits in support of previous allega-
7:<.}." w y y % tions made in the February 2 and March I petitions.
E- j.a Nb b..: On April 12,1984, GAP filed a petition pursuant to 10 C.F.R. f 2.206
ykC);' $7 ; before the Commission alleging that th. record before it for a decision
syy n |;Ny on a low-power license was inaccurate and requesting (1) provision for
jn J FM the Joint Intervenors to brief the Commission along with the NRC
%~,,''7 -$ 1 Staff; (2) assumption of responsibility by the Commission to conduct
Q Q.;ps f further fact-finding and oversee ongoing corrective action; (3) direction,

M x- 4m % d to the NRC StafT to provide transcripts of,"whistleblower" interviews to
4 9; J98 .. 2"17 the Atomic Safety and Licensing Appeal Board, and (4) initiation of an !

*

wnd, * &},
J c. c , *"

MM;AE2; jd.- |

W,W:i'%$ unAWi k
'Q

Wi . -~ n $; fq 2 Christic Institute. Critical Mass. Environmental Action. Friends of tae Earth. Fund for Constitutional
so:e p y k . m ; & G a.f6fg
N :.f.e4 p; @'4

p
.L' ,e';.- Government. Greenpeace Pacific Southwest, and Nuclear Infcrmation and Resource services. Their par.

Lp,p-j .,yT- ticipation as limited to the March I,1984, petition.
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- investigation by the Office of Inspector and Auditor into certain actions
.

. by the NRC Staff.)
.

_;I'; NRC STAFF EVALUATION OF ALLEGATIONS RE:
.

DIABLO CANYON'" '

.
, 7 . - . , ,a
,

; ; . b ' ',. - : ;:: L' t

. . . c : During the course of the independent design reverification program at,

> Y: 7 . v* Il Il j Diablo Canyon from 1982 through early 1984, the Commission began to
-

' '

. ... .
M receive allegations from a variety of sources concerning the design, con-

r' ' T . C + : d'. . @ Nstruction and operation of the facility and the Licensee's management of[ 9' g ? ' " /' '

'. '7,j these activities. As a result of the growing number of allegations, the
W. e tp y 3 2.:a,.y. Commission directed the Staff on October 28,1983, to pursue all allega-

%:.E ^ tions and concerns to resolution and requested a status report on the( 'O Q,,.] s

I investigation, inspection and evaluation efforts prior to its decision- '''' '
*

' regarding authorization of criticality and low-power testing. In order to
assure an adequate and coordinated response to all allegations received

.

concerning the facility, the Staff developed tit Diablo Canyon Allega-
-1

'

tion Management Program (DCAMP), set forth in a document dated

. ,
,

November 23,1983.
Briefly, DCAMP provides for a systematic examination and analysis

.

, ;"

,f? .Jf .

of allegations and expressions of concern pertaining to design,
~

-

, %' construction, operation and management of safety-related structures,'*

systems and components at the Diablo Canyon Plant. It provides for'

. ''i
'

-

p @.c bi ; 4
- procedures to maintain confidentiality where requested, confirmation

'

*

with the alleger where possible and appropriate and preliminary assess-.s
ments of allegation significance and programmatic implications prior toj? '. '-

> ' ' Commission consideration of licensing actions. Resolution of allegations
.

My ..,
* may involve site inspections, technical reviews, interviews with site per-

QK[j;,['w[[%V'j' sonnel and public technical meetings.
,

r$| - The basic approach for each allegation was to determine ifit represent-
. .gy ;. .r. , ]M.. v . e m

. 11 ed significant new information which suggested that some safety related
,

d structure, system or component necessary for safe operation would not
-$;,; * j ' .j? % i1 ':Ce- perform its safety function, or whether it identified such weaknesses in
;

V"C ' , - D Licensee's management or quality assurance that plant safety was called
into serious question. The Staff applied the following criteria as set forth'

',4W~ g#
'

,

ff ,.1 in SSER' 22 for assessing which allegations and concerns required resolu-'

.. ..A Z . m . .F tion prior to criticality and ascension above 5% power:
.y: . n ;,9y:p'p ,7,. ; , ' ., ,

,.
,

Y P' s,,rgw > &
e

. ;;p. - h; .'.V : . .+f"'. : ' |.

n'

.

, , , . .. . . .' * . , . 3
3 All allegations received in this petition and subsequent ones which dealt with alleged misconduct by

, ,
,6 1* .-; b* *

' the NRC stair have been referred to the ofrice ofInspector and Auditor for handling.
'}'~ -- , - 't
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1. Prior to criticality those allegations or concerns must be re-,

. . . solved which offer new information, not previously available* '' ' '

to the Staff, and which appear to involve a discrepancy between. -

'
, , design criteria, design, construction or ooeration of a safety-N,
'

- related component, system, or structu ? of such magnitude sow ,

'O .
-

3. as to cause the operability to be drawu mto question. In addi-
' '

t .'."|;;;J',6,,. 1 tion, sufficient technical information regarding these allegations
.MM .y ... M or concerns is not presently available to the Staff, or programs

''l d : O|'~ W;Q, ~N.9 have not been developed or implemented to assure that regula-

[.%;I.M L (. -) _
; '

-

j "U.
. tory concerns related to reactor safety will be resolved prior to

7- i ^ .]
criticality.-

. M/>4 e. ( . A:;)t 2. Prior to criticality, those allegations or concerns must be re-L.:
(iG solved which. offer definitive new information, not previously
y.? : Rj@ h.I available to the Staff, and which indicate a potential, significant
- , ' ' - .l; d deficiency in the Licensee's management or quality assurance
._ . . of safety-related activities. In addition, sufficient technical in-

' '

formation regarding these allegations or concerns is not pres-,

i
. . , ently available to the Staff, or programs have not been devel-

'
.J' oped or implemented to assure that regulatory concerns related'

b': to reactor safety will be resolved prior to criticality.' ';'V ,, 3. Prior to exceeding 5% power, those allegations or concerns
-

*

; . ' 3[? . ' }
14 must be resolved which offer f.pa.cific new information, not pre--

''
; 3 viously available to the Staff, and which may reasonably be ex-

% ' c' .; ,' f] pected to involve sizeable failures of systems that contain radi.
,p1 c'f ~ ' j osctivity or of the ECCS systems. In eddition, sufficient techni-,

c .
> cal information regarding these allegations or concerns is not,

presently available to the Staff, or programs have not been de-.. w '- u . a

5y.W~.'. *E% veloped or implemented to assure that regulatory concerns- J's -
, ..

_ . V| related to reactor safety will be resolved prior to exceeding 5%

w . g. 4; ' , r:, c. .' 7, 3 power.
ijidg q In Supplements 21 and 22 to the Safety Evaluation Report for,

1|Qf? - PG&E's application (copies of which are attached (not published)) for
f. M ' ' ~ - an operating license, the Staff reported on the status ofits investigation

T O!8. a and evaluation under DCAMP of 103 and 219 allegations, respectively,,

4.m 1/6 *; I it had received as of December 1983 and March 9,1984, ex.luding

; [(j l ' l those received under the 2.206 petnions. The Staff concluded that none
'

'

''7*,-( of these allegations required resolution prior. to a reactor criticalitye,

, |, + m; .&. . I decision, but that eighteen allegations relating to eight subject areas
Z.y .7' f. n.1; needed to be resolved prior to issuance of a full power license... /.

< Qdpd * y ; Y,) At a Commission meeting on March 26,1984, the Staffindicated that
Qh ,t].g' g;M , . E .1 it had evaluated each allegation in sufficient detail contained i:1 thes

y. .' February 2,1984, and March 1,1984, petitions to determine whether.
."-
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they were identical or similar to allegations already dealt with, whether
i

,

they represented a slightly different twist on an issue already dealt with
or whether they were totally new. Approximately 75% of the issues ina. - i.6 .;

" " . ' . the 2.206 petitions were found to have been already addressed by the't '
+

.

. 7 j- Staff. The remaining items were totally new or centained insufficient in-';-

'; EJ) ,:fc - [ [ '3 formation for review. The Staff reviewed the totally new issues against'

the criteria described above to determine whether resolution of the alle-

h{:QSN.'[ (O - gations'was necessary prior to making a decision on permitting reactor
W fc ' z .- c-

d[ criticality. The Staff concluded that none of these items met the criteria, 9.E i ' - ; i .:'
@( . .. '_ . . ' .. for an issue which should be resolved prior to a decision on criticality.

f@g/VGQgdQ]W$[ 2 This conclusion was confirmed by the Staff at the Commission meeting
on April 13,1984 (Tr. 44-45).

,; i ,:r y.( '" ,"; L ;j On April 13, 1984, the Commission voted to reinstate the operating

i 'p " j.j license to conduct low-power tests up to 5% of rated power for the*

' c - 1 Diablo Canyon Unit I facility. CLI-84 5,19 NRC 953 (1984). In that de-"

_
cision the Commission described the DCAMP and the criteria used to*'

, .[^ . evaluate allegations to determine if final resolution was necessary prior"
,

a:J - 4 to reinstatement of the license. The Ccmmission concurred in the
,

6, 9 ; g ( ,, ? Staffs conclusions that none of the allegations received in the 2.206 peti-
.

tions warranted immediate resolution and directed that evaluation of the
vp? -:( ,

,

;.n ng , s

<(f7..
allegations under DCAMP should continue both to document reviews,'.

. % N . 2 a;.m completed to that time and to address those matters that need to be re-

jQ$ 9 solved prior to licensing at higher power levels.
~ ,

3 ?|Jcf ' " _

In addition, the Commission reviewed the specific allegations and ac-

? :-:. N ..e:?.. . tions requested in GAP's April 12, 1984, petition. CLI 84-5, apra.19

.

NRC at 962-63. It noted that GAP's allegations of false statements by
%@7M ..C j \ nM2 WO the NRC Staff and PG&E were based for the most part on its own inter-

$6.-|: N [.~2 -(1/{ 2pretations of the implicatiorts of various allegations and that other allega-
>

.'j. tions were based on differences of opinion with members of the NRC,.

, sf4%if G';Wf .* g'. y: 7 ' Staff. Again, the Commission concluded that nothing in GAP's April
- ( 'i ' '. 12th submittal required delay in reinstatement of the Diablo Canyon

,, ' 9. . ' . - -w Unit I low power license.. ,,

!p ;? 3M Thus, GAP's request that the specific actions as described above be$

3/N .,[1,T.71 taken prior to issuance of a low-power license has been denied by the
Ji ! ??WC Commission's decision to reinstate tne low power license. The NRC

e W|(Q;f . UI4 Staff concluded and the Commission agreed that evaluation and resolu-
*

g

MJ: tion of the allegations submitted by GAP in accordance with the
jbyiy@[@hy'[.;98W; ; DCAMP and the screening criteria are appropriate and sufficient meth-

ods for determining that the Commission has reasonable assurance that

. hs h,[yM3 yM 'j?IA the Diablo Canyon facility can be operated at low power, and ultimately
%@Ac, 3f i, full power, without undue risk to the public health and safety.MM.fpy ,

m
' |"W , , .1;. h.)w- ., q>, .+
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The NRC Staff did conclude that certain issues must be satisfactorily'

- resolved before Diablo Canyon could be permitted to operate above 5%
, . power. One of the issues related to the adequacy of small-bore piping,

,,
.

and piping supports which also encompassed some allegations submitted<
,

. ',,,1 with the GAP petitions.
C ." : D J', On April 18,1984, an Order Modifying License was issued to PGAEd

] y ,.c;,'M:6[ , ; requiring completion of specific actions related to piping and supports
,; . i i. Q.fi ::, Jt before the Licensee would be permitted to operate above 5% power. 49.

.

~ ; ~. t Fed. Reg.18,202 (April 27,1984).
- w. ,1;,,.

,

,

. .; -..-

<9,- % ,s. j.,
'

PETITIONS REGARDING FULL-POWER OPERATION

1,; -[ p:-%'J3 On May 3,1984, GAP filed a new petition on behalf of the San Luis

. -&

.

~

'i Obispo Mothers for Peace requesting the Commission to defer any deci-
,

i sion to permit the Diablo Canyon facility to go above 5% power until
after " successful completion" of certain specified actions. These actions..

,i consist of:u-

| 1. appointment and implementation by an independent thirdx.
i party of corrective action required by the April 18th Order; .

..J :. v 2. a comprehensive review of all " Pipe Support Design Tolerance-

~~ ' ~ Clarification Program" activities;- .

*
--

. 3. full public participation in selection and oversight ofindepend-,

7. . .''. ent organizations to carry out the first two items;'

''
- 4. publication of a Construction Assessment Team (CAT) report_

; by non-Region V personnel and people not previously assigned; c.
' -;} to Diablo Canyon;

.
~

* U ' ,w.'
. , , g,g ,A;.p .]/.

D 5. development of a full record on the character and competence.

q . of PGAE based on a management audit, reports of the NRC
1~,j Office of Investigations and records of Department of Labor. , . . --

. t.. -'.| hearings;e" , 5 ;,z
* *
. l 6. Board Notification of transcripts of whistleblowers; and

7. investigation by the Office ofInspector and Auditor of alleged;y c. i_

b.'.1
'

s., false statements by the NRC StafT.'

"[ 1 ,Qfi As the basis for its request, GAP adopted by reference all the affidav-
its submitted in its earlier petitions described above. They asserted that'g,

,
..

, ' . . c j the information had not been " seriously reviewed, let alone resolved."
*

,

M. m 7; .o ; : ;j They also based their petition on transcripts of " witness" interviews
%. d:e Cwa taken since April 3,1984, draft reports on Diablo Canyon by NRC''

M cic.Mg$?:j - inspector Yin, and six additional affidavits by a GAP representative and
'

$JJ ^ *:;
y J,e ' l.

four current and former plant employees. In brief, these various docu-
'7- ments allege a widespread breakdown in quality assurance for design of

. ;;.:~, .- ':t large- and small bore piping, and that PG&E has demonstrated such a
,3 ..

~
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,

.

.

,

/* *
-c , ,

.4 [ lack of concern in this area through its practices at the plant and false"<
,.

Q. .
and misleading statements to the Commission prior to the low-power

. ,;

.A: ' licensing vote that the Commission should not rely on PG&E review
, : ,

and corrective actions for these problems. GAP also asserted that there

'|,Q.F' .[.. * * ;)ii '. . ! . . .-
. .m

is a widespread construction quality assurance breakdown as revealed by-

' j d @ .p;t.cc d Pullman Power Products' (a contractor) suidance documents, safety-

fl related bolting and reactor coolant system welds and piping. Finally,
M.T V@Jp4' d;'t GAP expressed dissatisfaction with the role of NRC Staff, particularly. d.;V-

.

( that of regional Staff, in reviewing alleged deficiencies and corrective ac-
,

~;yy py, 07.. }fc. J tions at the Diablo Canyon facility.
M, Pcw q . .:,t.J On June 21, 1984, GAP submitted additional allegations based upon

,

.'

'4f@N :MJ seventeen additional witness statements in support of the May 3; .g
! petition.* These statements alleged a breakdown in the reporting system'i;',' 9 ' - %:l for QA violations due to a campaign by management to get inspectors to

'
>

~~ti2-

stop using the formal reporting system, and not write up problems on'

?.* ' ._ ;.,
"old work"; ineffective reinspection and corrective actions including'"

those for cracked welds in the Component Cooling Water System
,

~
, _ , ,

~ (CCW); poor quality materials and inadequate hydrostatic tests of

U f}+. , , . '. |
[ -~

,

piping.- '+
The statements also include allegations of false statements and*

;;' . 7 '7..

u., ,

records falsification by PGAE, increasing re;risals and harassment on

' Wg;;g . ;W site as well as inadequate corrective actions, changing plant design<

- % N -' through memoranda, inaccurate drawings and undersized weld design.

f's GAP again expressed dissatisfaction with the manner in which the NRC

_ . . " " .

Staff has been handling its allegations of QA breakdown and " coverup"
,

"
#

?Q
.

by PG&E.
[.'.,., $ } .:3,f.' c . ..

' '
'

' :
On July 16, 1984, GAP filed an additional petition before the Com-

mission requesting that a number of steps be taken before any commer-
M@': d ' ' ; * y/, ,

.

$ df cial licensing decision on the Diablo Canyon Plant. The actions.

;h W .' N requested, including providing " sufficient organizational freedom" to~

,
..

NRC inspector Yin, appointment of an organization other than the Ad-' "

L visory Committee on Reactor Safeguards (ACRS) to review the work by-
,

Mr. Yin and other NRC Staff, expansion of the NRC internal investiga.- ,
.

tion into false statements by the Staff, provision of a forum to resolve
,

- w w
- the various allegations submitted by GAP, a briefing by the Office of In-

,

|U.,j;N M -
c,: . , , ,

vestigations on PG&E's character and competence and an explanation of.M
'

:
|f ;- .

, T ,i why some "6000 licensing commitments" have been postponed for the
- .

. gt
b< C. j jy,, g^*y ,

. , , c 4 *. ,
' ' Iih h* * , v < .. ;' , \*e

'..

8,',.
Y,J fc 3 ; *,' *(. *

f 4 sis of the witness steseinents were provided only to the omes oflavestisetsons which subsequently- '' . - u7-

f >, ,' .' provided thens to the NRC stafr.*:'

!
- *

- ,, . ,

''

,i , ,

#
'

733,

~
.;

#

"! * * ,

# l' 7V- 4

,

5 . * , , s . .

' . '1 r ,p

s- .- * ,

'
9 g.g

i
'

f
*

| t-
'

,p= 8'

'...

[.
^

', .
, ,

$t.
,.

t. ,

. , , _ , - _ . . .,_ _ _ , . _ _ . .- - . - . , _ _ _- . . . _ -. . - - . . . . . . - _ . - - - _ . , - - , _ _ . . - - - , _ _



_

. .

As

,
- '

,
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S

3 .; - Diablo Canyon facility. Two additional affidavits, including one by GAP,

S~
j. - counsel, were submitted with time petition.

* , . .

' ' d' DISCUSSION
'

.-

a; , -w*7
. i.3Q . , - e ,,',f ;l

, The NRC Staff has continued to examine all allegations concerning

g ,N -.7f . }- J 'c; ;.'j the Diablo Canyon facility received from GAP in its 2.206 petitions
w c,* 3 (and from elsewhere). All allegations are assessed against the screening
''- - , ' * * , W1 = criteria described above to determine which allegations required resolu-
' ~ . ' ' ' ~ .: : '' s W t:on prior to full-power operation.
M.e ' ' ,d yd As stated in Supplement 26 to the Safety Evaluation Report, as of
- if . '

:n M.]..'Y July 8,1984,1404 allegations have been received, although many are
]c. j - '

' '
'

duplicates or variations on previous alleptions. For tracking purposes.-

each allegation received has been assigned a number. To date,581 of all. . ..
'

allegations are resolved and documented. Additionally, approximately
'. 300 have been resolved and are in the process of being documented.

~,,
'

The remaining allegations are as yet unresolved.
'

1
The allegations have been and continue to be resolved by methods ap-

propriate for the individual allegation. Certain allegations have been as-; -

signed for resolution by NRC's Region V office, others to the Office of
C ~ '.

- :.> "

Nuclear Reactor Regulation.5 Following appropriate screening by the'

~
,

Staff, a number of allegations have been submitted to the Licensee forg;
evaluation. The Licensee has been required to provide the results ofits,j,, ,, ,

J + evaluations and identify any necessary corrective actions to the Staffin
'

.

; writing. The subsequent Staff evaluation of an allegation then also con-_ . _ . ,

v siders the Licensee's response and action. As of July 1,1984,177 allega-.

, t .D - tions have been handled in this manner. While thirty-one require addi-
'

'
,s

'. * @.F tional Staff or Licensee action, none indicate a problem, individually or
-

>

' c 4 , .i . collectively, sufficient 'to preclude power ascension or full power
.J'y authorization.

, . All allegations received from GAP have been evaluated against the
screening criteria. SER Supplement 26 (which is attached) presents the

i 9 =' .
- .,.

'

:'- resolution of those allegations which the Staff has determined in accord-
! ;I !~ a '

ance with the screening criteria must be resolved prior to power ascen-
* '

.

( e, ;,f? 9 sion and full power operation.
My. O.f These allegations relate to the following subject areas: - (1) operation-.

'PG f. @j $ d'C.M /F al limit for CCW system; (2) replacement of welded high strength bolts;-

.9+wd. -'

,,..',d ., ,?['r ,, s-\b ";g
. ' ^ n w-[,

? ., V; (3

i . 7 ,*,;q ,,,A i q p;;v 5,
: 8 The office or Investesations has inquiries pending on a nu nber or allesations involvins. amons other- " ei '' ' 4 '*, i * " ' thent, potential false statements and personnel matters. Twenty two of 121 allesations before of are

*
. , . _

,' 4

*

resolved. In the staffs view, thoes remaanans did not require resolution prior to full-power operation., ,,,

y , 2, . .. *3
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*
.

(3) as-built drawings for operations; (4) completion of systems interac.
'

tion program and modifications; (5) evaluation of coating concerns; (6)
,

-..
piping and supports and related design issues; (7) RHR low-flow alarm;. '

-

(8) bolted connections. The issues concerning piping and piping supports" i

M, , . ; were the subject of a special NRC Peer Review Group. The review in,

.h".' .+ the Spring of 1984 resulted in seven license conditions requiring certain
actions before operation above 5% power. The Review Group has exam-4;f f . ' *

3,1.fs. . : i * I ined the Licensee's actions regarding the license conditions by means of
,

: 'q system walkdowns and onsite inspections, audits and meetings with theW U; '
?. [. [1 ? j Licensee. A draft report by the Review Group was issued on July 13th,G.% '." ?

nA - wc' which found that these issues should not prevent operation of Diablo
,

W4 Q ,: ' ';
)

Canyon Unit I at full power. The final report, after consideration of com-
.

ments by NRC Inspector Yin and the ACRS, has been issued as SSER
y,J.r O g A ,# |,6 .,

'

.

y+ d
.-

,

25. A copy is attached. The various allegations received from GAP as"
.

part of its 2.206 petitions and in meetings and interviews on this subject@^ . , '
have been specifically reviewed to determine if the Staft's evaluation ef-'? a * '. .

, F forts have adequately considered the concerns expressed. The Stafi has,

concluded that none of the allegations require any further evaluation'N G' s-

' ~ * '

prior to full power operation of Unit 1.-
, ,

; GAP's July 16th petition described a number of steps which it believes*
.. ,

. E ~ '' the Commission should take before any licensing decision on the Diablo
,

Canyon Plant. As indicated above, the Saff has concluded that no sub-.N '
-

5 stantive issues remain unresolved which would preclude the requisite
, ,. ,

e safety findings for issuance of a full power license for Diablo Canyon,

,

Unit I at this time. The Diablo Canyon Review Group has concluded,,,
*

,
y.

' that the seven license conditions to be met before full power operation,
,

. , ,

d ''J ?. which arose out of Mr. Yin's concerns, have been satisfied. The ACRS
I* ",' . f 7C,' in its letter to the Commission dated July 16, 1984, has concurred in

,

hp.N' these Staff findings. (A copy of the letter is included in SSER 25.) With
"j,/|[T'.,. .,.

,

G .W respect to GAP's request for a public forum to adoress material disputes
, ,.y / of fact, it has been clearly established that the holding of hearings in re-

* g' , ,M , " ~ - j sponse to the filing of a 2.206 request is not required. Porter CountyC
Chapter of the 1:aak Walton League v. NRC, 606 F.2d 1363 (D.C. Cir.

.

* ?*' L . .' ''

f . /.t. , N .,/ - 1979); //linois v. NRC, 591 F.2d 12 (7th Cir.1979). In any event, as ex-
plained above and in the Staf!'s SSERs, we have concluded that theret; L-!| | ' +,

0 are no substantial safety issues remaining that would justify the initiation%.Q[:'r; 'i,- 4 of a proceeding that would provide an opportunity for a hearing.
Me.';.";J m '.

.

ment for approximately a year of PG&E compliance with some 6000

t ;j,-
With respect to GAP's request for a Staff report regarding " postpone-

7*N%i''' dn$ 1 n.-
-

AMf w.a Uv.4;'m licensing commitments," the Staff concludes that GAP has not providedf.'.

Q ' h m@"w eb .a. mu fh any adequate basis for such a request. The matter of "6000 licensing
-

,,p
'

y commitments" was discussed at an NRC meeting with the Licensee on

g,Wn - c
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July 2,1984. A transcript of the meeting was issued on July 11,1984, as*

Board Notification 84-128. At the meeting the Licensee informed the
. Staff that a computerized quality commitments management data base is

being developed for internal use to track those commitments that are to
be met throughout the life of the plant. At the time of the meeting the

,

Licensee had identified approximately 6000 such quality commitments., , ,

As explained further on pages 104-06 of the meeting transcript and' ' - *

' '
C..' based on further discussions by the Staff with the Licer.see, the data-

'5,- base will be routinely checked to assure that commitments are being* -
,

'

met on their prescribed schedule. The data base will be updated to in-,
_

..' - ciude new commitments.
. ' , It is the Staffs understanding that the two specific examples cited ins,

'

~ ^S GAP Exhibit 2 are not included in this commitment list because they:-

C; did not exist at the time of the meeting, because they are specific com-- -

mitments to be met only once at a specific time and because they are'
-

;
'

? not directly quality program related.,

'

As indicated on page 105 of the transcript, the Staff has concluded
that the Licensee's commitments are to be met at the times specified for
such commitments and that no extensions of such commitment dates
will be given without proper justification. The NRC has not waived at

; any time the requirements for any Diablo Canyon commitment, quality-

related or other, without proper bases.'
,

; Finally, Exhibit 2 at page 6 implies that the 6000 line items in the pro-
gram necessitate repairs. While some of these items relate' to specific

7

systems, structures and components, many of them relate to administra-
j tive and personnel matters such as training and qualification, reporting,

exercises and tests as set forth in the Technical Specifications. The. need,

for repairs resulting from the 6000 line items is expected to be rare.' '

l in summary, the "6000 license commitments" is not a list of open,
' '

items but rather a tracking system for license commitments to be met;'u
throughout the life of the plant. As stated in recent SSERs, in particular1-,

*

SSER 27, the Staff has evaluated those license commitments that must
be met prior to issuance of a fulepower license amendment and has;

concluded they have been met.'

>

CONCLUSION
!

'

The petitioner bases its request for relief on numerous allegations of,
' inadequate quality assurance in design and construction; construction,.

| defects and harassment and intimidation of QAA}C personnel. As dis-.
,

cussed above, the NRC has established a program to screen and to eval-
uste the safety significance and to resolve these allegations and has since

''
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.

* g.
1733 spent thousands of hours under that program investigating, inspect-

.'; ing and evaluating the concerns raised. In the Stafrs view, no issues
remain unresolved which indicate problems of such a magnitude, either'; ~ '

, .
~

:J individually or collectively, that preclude authorization for power ascen-
. f.,,

.i sion testing and full-power operation. Therefore, petitioner's request for4'. -
,

, .9..'.;*s'.f ~."j specific actions to be taken prior to a decision on full power operation of' ~

, '.e,.,, .U,- J! the Diablo Canyon Unit I facility is denied. A copy of the Decision will*
-

,
'

j

I be filed with the Secretary for the Commission's review in accordance
'aj/.'. .h. . ", l-

. . O. ,M ~ ' '' . with 10 C.F.R. f 2.206(c).
'

e< .
,

-
. . , ~ - .

-.Te , ' ):
?.w'. Harold R. Denton, Director

4 ~'*b'-j ,;'. . M
'

.

Office of Nuclear Reactor

.p. ,;P., f+. 4) Regulation,rp .#.
.

m!-
. . ., .

d Dated at Bethesda, Maryland,
'

-
.

'' 'I this 20th day of August 1984.-
,

. . ,m .
'

l'' " Attachments: Supplemental Safety Evaluation'

- Report Nos. 21,22,25 & 26
'

, .

[The Attachments have been omitted from this publication but may be
.

? -
.

,

- .b . E found in the NRC Public Document Roont,1717 H Street, NW, Wash-

, , ,;,_,
inston, DC 20555.1
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_.- UNITED STATES OF AMERICA
; NUCLEAR REGULATORY COMMISSION,

,
.

.

.

.. _ , . ;
, 4. ,11

' *

1i OFFICE OF NUCLEAR REACTOR REGULATION

' i [,1 'j ,.h ;i-

' . ' ' f'' ,- Harold R. Denton, Director4

-- , ' . - ,,

'
t. |
..j

~

~ ') in the Matter of Docket No. 50 416
. - - I. (10 C.F.R. 9 2.206).

'

. U
.i MISSISSIPPI POWER & LIGHT
i COMPANY

' .' MIDDLE SOUTH ENERGY,INC.
SOUTH MISSISSIPPI ELECTRIC POWER

ASSOCIATION
. .i (Grand Gulf Nuclear Station, Unit 1) August 31,1984

,

,

-|s

-| The Director of the Office of Nuclear Reactor Regulation denies a re--

'a quest by Cynthia Stewart on behalf of Jacksonians United for Livable
'

-
- Energy Policies that the Commission take action with respect to the,

Grand Gulf Nuclear Station, Unit 1.
,

,: ..:
.M TECHNICAL ISSUE DISCUSSED: OPERATOR--

QUALIFICATION,,

~ -] The Commission has accepted industry criteria for evaluating the ade-
' quacy of on-shift operating experience for near term operating license

] applicants.
4
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'

DIRECTOR'S DECISION UNDER 10 C.F.R. I 2.206-

-
,

.

.,4
. ,

?%
1 -O ' < - INTRODUCTION"

- y .p.g ;.e - q

$ $ W it"? D' ,1 By Petition dated March 29,1984, Cynthia Stewart, on behalf of Jack-

MM@.'-f(. f sonians United for Livable Energy Policies (hereinafter referred to as

j'.EM,@f.? h " 1.d .C N
N JULEP or the Petitioner), requested that the Nuclear Regulatory Com-

' L rq mission issue an order to Mississippi Power & Light Company (herein-
/p$f M ''ik:6fi after referred to as MP&L) to show cause why the low-power operating

-

|
license for the Grand Gulf Nuclear Station, Unit 1, should not be

$,th.JO,9f(M.1 ,$j 7 Y n F | % 'revoked and a stay of operation should not be issued. Notwithstanding

,%'.7;f yh'?[tp;.7.,d
its request for license revocation, the Petitioner also requested that the

: 1 operating license be modified to remove management personnel re--

S/ i sponsible for past problems at Grand Gulf and to ensure implementation
'

[4 *

and verification of corrective actions associated with Technical Specifica-~'
<

.

.

' y. ', ' tion discrepancies and other deviations from NRC requirements. Addi-
,

tionally, the Petitioner requests hearings before an Atomic Safety and.t>,. . . n*

4^. H. . Licensing Board.' As grounds for granting this relief, the Petitioner as-
serts the following: (1) the Technical Specifications issued for the" '

7- ; f ' 3.( '
,

,

,b M plant were, and continue to be, erroneous; (2) operator qualificationsu _ r ,. # a

%, , h j - were falsified; (3) the drywell cooling system was inadequately designed

; j ? 44 F and constructed; (4) the electric power system is inadequate; (5) MP&L

'# : 'f M had no previous nuclear experience and until recently none of the staff.

fJpC O had operated a commercial reactor; and (6) given the history of prob-
lems and consistent poor management performance of the Licensec,7 ~ % ~, ~ h -

~ NRC will be unable to assure compliance by the Licensee with NRC
*

.

h 92 - 4: m >

, .. n $ . ' , j' JA requirements. In accordance with usual NRC practice, the Petition was.' . .

referred to the Staff for appropriate action in accordance with 10 C.F.R.'

W y , ,/' ' { 2.206. A notice was published that the Petition was under considera-
-

.*V4.d n. " '
y WEQ .K ,'@ tion. 49 Fed. Reg. 22,168 (May 25,1984).

On May 30,1984, pursuant to 10 C.F.R. l 50.54(f) and { 182 of the, J C. ' ' ; ,
W.t L.', . ' ' ' Atomic Energy 'Act, MP&L was requested to respond to the Petition.

'.p?" Q^ y /' On July 5,1984, MP&L filed its response. As explained in this Deci-
A< .. ;. e sion, a number of actions have been taken to ensure implementation

RV.h i .- M and verification of corrective actions for identified problems at Grand' - .

Gulf. In view of these actions, the Staff does not believe that institution

. ..M. 7:.'k .
y2(}

of further proceedings to modify or-revoke the Grand Gulf license is

'

LF; yc'.i9:W[f
| o ffG s . c e, c..n

hq f.*P Q 7 g9&
yy

b$e .p,y +
(~ 9 ',n u ,.Q., . , a .? s ~

g h.,*t <;. ' * M 1. M i i The Pentener also asked for appointment of an " independent panel" to inquire into the propnety and., .

- f * i - ( g. ' ' 7 'ik
efrectiveness of NRC personnel's actions related to orand outf. Although this request is beyond the>Q,-v

'

_ ; '4 ('q . scope of rehef normally contemplated under 10 C.F R. ( 2.206 a copy of the pennon was provided to
the Commission's office of Inspector and Auditor for appropriate acten.
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M f i warranted. Accordingly, I have concluded that Petitioner's request
should be denied.-

;, sj,

4 - '

- w i

:$ a? ~: q,-| DISCUSSION'

,

n. . ~ , . , .

%j .
j Discrepancies in Technical Specifications and

~

?;;;,|. - %; :P] Surveillance Procedures
7, , ,. <7 .a

.Rj A brief historical review is helpful at this point to place the Petitioner'sN- . , ,

9-
~ '

|c* ., y assertions in proper perspective. On June 16,1982, a low power license
,; |g was issued for the Grand Gulf Nuclear Station, Unit 1. Inspections by'

.

,q Region II with regard to compliance of surveillance procedures with the.g._
.' M; Technical Specifications were performed from June 16,1982, to October

: 8,1982, and discrepancies in the surveillance procedures and Technical'

,

.
,j Specifications were identified. See ' Inspection Reports 50-416/82'55,- m

~.j 50-416/82-58,50-416/82-60,50-416/82-65, and 50-416/82-67. Based ons
,

! these inspections, a Confirmation of Action letter was issued on October''
..

e 31 20,1982, confirming the Licensee's commitment to restrict the next cri-*'
,

ticality (the plant was then shut down for other reasons) until the identi-
,

.

, . ; fled discrepancies were resolved. At the conclusion of this phase of thei;

Licensees' review, in late August 1983, another inspection was held to'

.I ,, K l evaluate operational readiness. See Inspection Report 50-416/83 38.
,

.
j The plant returned to criticality on September 25,1983, and low power

'

tests were conducted until November 8,1983. The plant was shut down~'

. . '? after completion of testing which was followed by an extensive licensed
1 operator recertification program, during which time MP&L and the Staff'

'
e

,

"
.

.

again reviewed the Technical Specifications as issued through Amend-
'3

,
. ment No.12 to the Operating License. Further problem areas were'-

.| identified, resulting in a complete review of the Technical Specifications
'+

,,

7 , -d by MP&L beginning on March 2,1984. This review was completed in5, *

j April 1984. As a result of these actions, Technical Specification problemJ% . . p

gi- Q ,, ; , j areas were identified by MP&L. The Staff determined that changes to
'

'i ' the Technical Specifications needed to be made. The Staff performed ay.

/ - ~ .d safety evaluation in order to determine which changes were required for
'

. . ./[.c} ', - vi 5% power operation.2 On April 18, 1984, the Director of the Office of .
..

M Nuclear Reactor Regulation issued an Order Restricting Conditions for
.|.j Operation, effective immediately, which provided:c,g 1,

w: , w 3
}. .|If

'
'?' .

.. j n y , - - sq
2 The stafr dttermined that operation at a power level or up to 5% power dxl not require all problems,. ,

-3;
* with the Technical specifications to be resolved at that tune.
'|. s
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MP&L shall not e erste the Grand Gulf plant under the terms of License No.5

NPF.13 unless sr >eration is in conformance with the revised Technical Specifi-'-
. ,

,

~

cations append < is Order and MP&L. prior to entry into mode 2. certifies to?,/

h[c:
J .,

the Regio.tal / ator, Region II, that MP&L's procedures have been modified.k|'

: s,-

&c ' |j ' and training ce to reflect the revised Technical Specifications.
.y.". (;: ./ * m .

.
.

_

1

rij M. qQN9j 49 Fed. Res.17,832,17,833 (April 25,1984).
..

.pgy.9 . (:-;- ,Q This order implemented some twenty three changes in the Technical
,

. h b s ,i [ D W .! Specifications that were required to restore the safety margins for low-
power operation. Resolution of the remaining items identified by the

7 % %"d, .W1' ?j NRC Staff and MP&L has been accomplished. See Supplement No. 6 to),d.|$,
J y A d;W the Safety Evaluation Report. MP&L has submitted amendment requests

$ p @:/ M k ,i gjj'@.
Technical Specifications have been included in the amendment authoria-
to the Technical Specifications in order to make these changes. These

,

1,W . ./ :. .,)
..

* Ins full power operation. Operation in accordance with the an endedc,9.PJ : -
.. ' %'. J ' ' " .d Technical Specifications provides reasonable assurance that the plant can-

,

_','; af.. ,I' be operated at full power with no significant hazard to the health and
,.

''

- ' ;; m
,

safety of the public.'

.

.,,e
, '

. ,

y A(;Wa
tA @ Falsiflestles of Operater Quellflentless

J. ..,'.
, t.o._

%% Discrepancies in the documentation of operator training were identi-.

,J;' ( g, ' fled during a special training inspection conducted in February 1983 and
a special safety inspection conducted by Region II durins August, Octo-

,

* ~
fy-

. . , . ,

-
' ' , ' ber and November 1983. See Inspection Reports 50-416/83 06,50-416/

.

M 83 38, 50-416/83 53. An evaluation of these inspections by Region li
1 ,,

-' 1 7 concluded that these discrepancies were not limited to documentation
s

. - O %:Ani errors and that some information submitted to the NRC on applicatiom
,

' E j _. . | for operators' licenses was inaccurate. At Region It's request, an inveul-'

.,

gy ;,f i % .. '.Q sation was conducted by the Office ofInvestigations (01) from October

N: 4~h i 18,1983, through February 10,1984.
C 'j/ .Q,q M b .' -.; : 4 7, To ensure that the individuals granted licenses had the requisite qual-

~ ifications to retain their licenses, the Staff has taken a number of
M M $ q ,g p,lB actions. During the week of October 31,1983. Region !! conducted a
f * q.

v ,; ri

,4ci,a e |% second training assessment inspection. This inspection was to follow up

, q ? C 'f W on problems identified during the February 1983 assessment with partic.

Mb/y j ;i% ~ ular attention to the training of licensed operators. In this assessment,
'

/'A Region 11 conducted walkthrough type evaluations on selected systems
c/ %,1. N',,[:.*A'

.

for thirteen licensed operators. These operators were identified as being
M, .y .. ?|e ..;Mjf deficient in knowledge level and were removed frou licensed duties byh,y'

W;oW.[Q'.f;i'.g, MP&L.r
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b. The issuance of further !icenses at Grand Gulf was suspended. In the - !.

1 Stalr's judgment, the indicated weaknesses in operator training were not !. ,- .

L; ; .
.

of such signifiamce to warrant revocation of the licenses.
'

- -

j'.f'n. M '
. On November 11 and November 18,1983, Region II and MPAL met.

A 2 '. ( f concernies a recertification program to be conducted for all licensed

my'f( g[m , d; operators, shift advisors and shift technical advisors. MPAL agreed to ,

fj\pff y',.// 7:j . implement an extensive program to recertify licensed operators which |

NM d. ,Q' QQf. j.j would include areas of identified weaknesses. This special program [

$ W/,;l ' tiesan in November 1983 and was essentially completed in February '

( 6 '. ;f jot 1984. The recertification program included an individual examination of
each licensed operator on each of sixty-eight systems listed on a licensed I

f:. f.,n p/ , .|p j%g&;-Apf 'g
*

g 4 pg. operator qualification card acceptable to Region II. These examinations ,

]% t M., ? , i1 were monitored by MP&L, representatives of two other utilities, by the ;

$ nuclear steam supply vendor (General Electric), and by NRC. At the |

N -2 Wi i j completion of this examination process, the records of the operators
p ' 10, S n _ .i were reviewed by a Grand Gulf Operator Training Evaluation Committee

^: |J _ . (OTEC) consisting of representatives of plant management. The Com- |
"

'

;M mittee c.tr. mined operator training records and the results of the exami.
, ,,s ,

'- '. ~ . nations and cortducted additional oral examinations as necessary. Out of
': twenty seven indisiduals examined by the Committee, one was found to'

-
.

af .'. be unqualified and was removed from licensed duties. The NRC con-.

j,E Q. ducted an independent recertification examination of these twenty six'C
,

;. t- individuals. The results of the independent NRC recertification examina-

O tion were that twenty three of the twenty six operators passed. The re.- ,
,

d ". 5 s4 maining three who failed were removed from licensed duties. Following
S' ' - retraining, these three were reexamined by the NRC. Two passed, and.

-

?,k' ,;' one who failed the reexamination is no longer employed at Grand Gulf.
'~

.
Region 11 also examined the training and qualification of shift technical

,,K , T;6
t

* , .M g, , ; . advisors. The training was reviewed against FSAR commitments, and'
.

A.m . - previous exams were reviewed for weak areas. Retraining was providedE *: '
,

N c w - b '/: by the utility to strengthen weak areas, and exams were given. The
'

'

', ,f' exams were prepared and administered by the utility and reviewed by
, ,

, J.i . S NRC examiners. OTEC reviewed the training and exam records, gave ;'-

'

.*.4 each advisor an oral exam, and recertified the shift technical advisors.* *

<. "~

1 These actions to review operator qualifications provide reasonable i[.9 ' - ' ' . "
'

.y< d assurance that the operating staff at Grand Gulf have met the NRC re-"> '

' *

' i' ' . ? quirements for training and obtaining a license. While revocation of the"

' '*M. i Grand Gulf operating license is not warranted, enforcement action will - |.u -
' 7|- 1 ' hg 6 |f. ' ' be taken with regard to the applications for operators' licenses. |1
:,,,5t~ K) h.; e. ,W L r
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l Lack of Experience of MPAL Staff'' *

.: ;.

'. ' Petitioner raises as an issue the lack of operator experience similar to* 1

i
' 1,.i';.,1] Diablo Canyon) and the inexperience of MP&L as an operator of nuclear

.' W ' 7f sq facilities. Improvements in MP&L's management are discussed in the*
4: ,

. M . C '/ ] $.] latter portion of this Decision. With respect to operator experience, the

fd.9 - d$.' Commission has expressed similar concern about the limited prior
+ * W '?y;1 operating experience possessed by members of the operating shifts at

. ,,
'

'

.% ' .p,4i
.

'd,' d certain plants including Grand Gulf. An industry working group was.

formed to respond to this concern. The working group developed pro-' e;i .* ;
, ) ^.' T; posed criteria for shift operating experience and presented these criteria

., , . ,
',%.

to the Commission in February of this year. These criteria require the"'
'

.. .e ,.

j ,' ' , T' ? four operators on each shift to possess at least 13 years of power plant
'

' . ' ~ experience, at least 6 of which must be nuclear. Weighting factors are'

4 '

# 8 used in assessing experience. The criteria further require at least one
_

senior reactor operator with 6 months " hot" participation at the same
,

type plant on each shift or a qualified shift advisor until such time as the
plant meets this participation requirement. With a few improvements,u

the industry criteria were recently accepted by the Commission. See
j , ". _ . . ,," " Generic Letter 84-16 " Adequacy of On Shift Operating Experience for:. -

Near Term Operating License Applicants" Oune 27, 1984). Region 11"'

1 has conducted an assessment and has concluded that the operating ex-
,

perience at Grand Gulf exceeds the Commission approved criteria..,

During the startup phase, Grand Gulf has enhanced operating experi-
,

.
,,

ence by use of contract personnel in an advisory capacity, in addition to
,

'ED the normal shift technical advisor, a nuclear shift advisor has been as-"

:4 [ signed to each shift to participate in shift training. The shift advisors pre-

e. " viously held senior reactor operator licenses at other BWR facilities. Al-,:
.

,-

'n QJ X though they do not hold licenses at Grand Gulf, they have been certified-
.

.[ ' ? ," by MP&L, and a specific training program was developed to provide
, '

,,

#~, , , each of these individuals with training on the differences between Grand-
,

j Gulf, a BWR 6, and earlier boiling water reactor designs. This program
* '

3 involved training lectures on plant systems, procedures and Technical

j Specifications followed by an OTEC examination. Each shift advisor also
,,

received 2 weeks of simulator training in power ascension and emergen-y.
,

y
'

cy operating procedures and an examination on that training.ii.-

1 The operating staff at Grand Gulf has gained experience in systems
QW., ,p. operations and surveillance testing during the low power testing'

.

s ' hh;i z, 4)l program. These activities were monitored by NRC inspectors. TheNM? d
K $;,.h.?

*[* I.Nbh?, .'

,

* M ('. p 'f;: -y ,
'

.
,

3 ee forvir Gas emi Elrear Co. (DmWo Canyon Nucleet Power Plent. Uns: 1). CLI se 5.19 NaC 953S
*
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.

+

planned, deliberate power ascension program will add to this experience..

'
' Region 11 Staff has conducted broad based operational readiness mpec-

,
-,

n tions at Grand Gulf prior to the plant's exceeding 5% power and will in-
[.,

, ,
.

spect again prior to its exceeding 50% power..

,d_ ' .;( f -

.,''

'] Design and Constracties of the Drywell Coolias Systemq.; .i -
- "- -

. . - c.7
t - -; Petitioner alleges that the drywell cooling system was inadequately de-'

..' ,

. J signed and constructed. Grand Gulf Nuclear Station, Unit 1, is the first
3 of the General Electric BWR-6/ Mark Ill reactor / containment designs to<

- , ,.

9.3 ,''''% 'i be built in the United States. As such, a new product line and a pro-

'p.m p Me ! totype reactor sometimes experience some difficulties in going from
,

.- f design to actual operation. In fact, the purpose of preoperational testing-,
,

and the startup test program is to identify anomalies during the initial- ;

phases of operation. An inadequacy in the performance characteristics of'

i the drywell cooling system was identified during the nonnuclear heatup'

| as part of the preoperational testing. The problem resulted from inade--

; quate insulation which led to higher than anticipated heat losses to the
drywell. MP&L solved this problem by making several modifications to
the plant. The modifications included repairs and rework to existing re.s ,

* flective insulation, the addition of insulation in certain areas, modifica-,:

' |
tions and additions to the air distribution systems, and the addition of a

; 1200 ton chiller capacity to the drywell cooling. With these modifica-,

tions, MP&L is capable of meeting the requirement in the Technical'
>

. j Specifications to limit the temperature in the drywell to 135'F to protect
.; the structure and safety related equipment. While the operational mode

,

'. of the plant was restricted by this deficiency, the anomaly did not pose a-
.,. _ ,

, s g 7 '- + +- risk to the public health and safety."

x - .,.
,

# Adequacy of the Electric Power System
" '

"

. ,

C On August 12, 1983, the main crankshaft on one of the three'
-

, ,*'
emergency diesel generators at the Shoreham Nuclear Power Station,- :

I which were manufactured by Transamerica Delaval,'inc. (TDD, broke
, . ,

j during a load test. During the course of the evaluation of the failure, in--
s

j formation related to the operating history of TDI engines was identified-
. _ . ,

N which called into question the reliability of all TDI diesels, including theG- ,

s-W /', t ;.4 TDI diesel generators installed at the Grand Gulf facility. As a result, an.

M * ^e%, ,70 ,1. '. Owners Group was organized with all plants utilizing TDI engines in
'

/
,

,t. 7 yv g t order to resolve this problem.a
v <, m . ' ? Subsequently, NRC Staff conducted an evaluation of the effect of fail-.

'fie ure of TDI diesel generators at Grand Gulf at the maximum power level'

-u.
,
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|
*

.
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:

.

of 5% then authorized by the license. The Staff concluded that the total

'] failure of the Delaval diesels at Grand Gulf would not sisnificantly in- |-

crease the risk oflow power operation and that the risk oflow power op-
'

.
,

,7 erstion was acceptably small. Nevertheless, some very low probability'

i environmental events were contributors to that risk, and that risk would
.

.

.[,
.

;i be reduced if the reliability of the TDI diesel generator is enhanced.'
,

,

;) Consequently, the Staff determined that it would be appropriate to have
,

. .,

,

,1 increased assurance as to reliable onsite power. Moreover, for full power'''
,

.''|*O operation, a high degree of reliability is required for the diesels :q
.| senerators. The Staff found that the most appropriate method to obtain

~ , ' ~ '
', ,-

g, information about the specific conditions of the diesel senerators at*

,,

_
.fy 4 Grand Gulf would be to disassemble and inspect the diesel generator '

-

'

j which had been operating the longest. In view of these findings, the

@[.
'

J Director of NRR issued an Order Requiring Diesel Generator Inspec-'
'

,

l tion, effective immediately, on May 22, 1984, which provided that the
,

! Division i TDI diesel generator be disassembled for inspection, all defec-

; tive parts be replaced prior to declaring the engine operable (the engine
block and engine base could be excepted if indications were not signifi- ;

,
cant), and that preoperational testing be performed on the inspected
engine prior to declaring it operable. 49 Fed. Res. 22,582 (May 30,
1984).

MP&L has completed the teardown and inspection as required by the
Order. The only significant finding involved the failure of some cap.
screws in the turbocharger. Subsequently, the turbochargers for both die-

,
' sels were refurbished by the manufacturer. As a result of its review of
t the diesel generator issue, the NRC Staff has concluded that the 'IDI

| diesel engines at Grand Gulf will provide a reliable standby sourer: of- 1

,H onsite power. This finding is based upon the reviews of (1) the cuitent-

status of the TDI Owners Group Program in resolving the TDI dieselu ,, y
,a. t engine issue; (2) actions taken by MP&L to verify the reliability of the-

.; Division I and 11 engines, including those actions taken in response to

.; the NRC Order dated May 22,1984; (3) the Augmented Engine Mainte-
.

nance and Surveillance Program to which MP&L committed in letters'

dated July 20 and 22,1984; and (4) changes to the Technical Specifica-*
. ,

]
tions to limit future testins of the engines to 185 psis brake mean effec.-

..

tive pressure. In addition, certain license conditions have been imposed'
-

'q to provide future assurance that the diesel generators will be acceptable
; at Grand Gulf. The results of the Staff's review and the basis for its find-

ings are contained in Supplement No.'6 to the Safety Evaluation Report-
,.

.' for Grand Gulf. Certain exemptions have been issued with respect to,.

the onsite power supply, but the Staff believes that full power operation
with the exemptions will not pose an undue risk to public health and

,

.
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.

.

safety. These exemptions are not related to the TDI diesel engine per-*

'

formance.,*
*'
,. .t Since the Licensee's inspection and the NRC Staffs review, on July
U . ; . P .* 26,1984, a cylinder head on the Division I diesel was found to be leak-
M. J' /m ing water into the cylinder from the Jacket water cooling system. The
f g .7. K < f j| ;6f leak was found during a surveillance check specifically intended to - '

. . . . identify such leakage. The source of the leak was identified as a crack, .% ; .%
p 1, ' q j

'
.

'M located in a region of the head which had not previously been identified: ,, j. 7

Q. ". ;*,2c , as a potential problem area and which has not been subject to the inspec-
*

a . , '' - f . 1 ,I tions performed under the Order. The leaking cylinder head has been
:|C WS li replaced. Surveillance checks for cylinder head leakage will be performed': .s.

. ?. 'J.O.fi:a cy ; ' ? Uf W periodically while the engines are in an operable standby mode. The
,fMFj Staff believes that this surveillance provides adequate assurance that any

cd" ,v5.1 future leaks will not impair the operability of the engines and that this
'

'JQo.'[ event does not modify the Staff findings as stated above.4. , ,

'

/ ;< ;
"

,[-'| Assurance That Licensee Will Meet NRC Requirements,

.,..

g The Petitioner argues that, in view of the Licensee's past difficulties-,;,
G in meeting NRC requirements and the consistent poor performance of'

.

*

d the Licensee's management, NRC can have no assurance that the Licen-,
.

see will operate the facility competently in the future. In support of this
.' charge, the Petitioner cites the Licensee's failures to meet regulations in, ,,

, . . ] the case of employee training, the dir:repancies between the physical
plant and technical specifications, and the fact that, in the NRC's annual'

-
_ _

.

'% % ,) , d Systematic Assessment of Licensee Performance (SALP) reviews,' ' , -
' '

D MP&L management has consistently scored poorly.
.

,

'. 6 ,a ,' W.' , J., To put this issue in perspective, it is important to consider that, begin-
r W f s,, .n.'o, ning on October 1,1983, a new organizational structure was implement-e ,

>
' y>,> ed at the Grand Gulf site. The major thrust was to establish more

' '

, 1 - .'.. s
~ } ce;; managerial control over plant operations. Three parallel assistant plant- )'; 3. .

3 managers reporting to the plant manager were established. One has the
'

,

's 1 operations superintendent and the operating crews reporting to him*
. .

..

h ., '9%H along with health physics and chemistry. One has all maintenance per-.

- - - a Q .! sonnel reportihg to him. The third has training and security reporting to

9,4.d.d
C

^* ' '

, him, along with various administrative functions.. Management changes,

% ?@yp.h// within the training area included elevating the training function to

';/z{M g[;. w
#. report directly to an assistant plant manager, consolidating the training

$f staff, assigning additional personnel to the training department, initiation
@M ; '.,* 7b ; of a special financial incentive program to improve the staff retention.

,

[',,y*4 d rate, and the addition of a corporate nucient human resource manager
_

.i| tj
, . - . g ,., . ,
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directly responsible for increasing the number and level of competence
t of personnel entering the training program.*

A number of other management and personnel changes have also;
- been made in an effort to augment the previous limited commercial

.,

.. . . i nuclear experience available on the Grand Gulf staff. The former assist-'
-

',.N ant plant manager for operations was made plant manager. His experi-
|- ., f - ' ,-,

.. d ence includes service as an instrumentation engineer at TVA's Browns- 9 i "'

. k i ' ' '.i M Ferry facility, assistant plant manager at Watts Bar and assistant plant'

manager at Sequoyah. A former Director of nuclear power for TVA who
.

j.g.~.c.gf ' $. .,J}.,C 7 ' i has extensive nuclear experience, particularly in the operation and main-'

+ ~ ' , ' j tenance of BWRs, has assumed the position of Technical Advisor to the
.

~

7. 9 Vice President. It is also important to note that MP&L has a new Presi-ug.;
. ) [%M.'N)

,

dent who has direct experience in the operation of commercial nuclear-

d 7,'N y power plants and a new Senior Vice President with extensive nucleari= - . I
| 1 Navy and corporate experience.

j These changes represent a significant improvement in the experience

. i and capability of the Licensee's management. Moreover, as noted in ear-
lier portions of this Decision, appropriate measures have been taken to. . !
review deficiencies in operator qualifications and plant Technical Specifi-

" cations and to ensure appropriate remedial action. In connection with
' i the resolution of these issues, MP&L management has demonstrated

'

* '

-
marked improvement in its control of licensed activities. Thus the Stati'

E
'

,,[c, believes that Grand Gulf can be operated in compliance with the Com-
,

, -. >

) mission's requirements and with reasonable assurance that the health- ''

}
and safety of the public will not be endangered.

, ,

- %
.LM5,*.

Tb7 MM CONCLUSION

&[;;

6 The Petitioner bases its request for relief upon past difficulties witht , ' @'";
- . .; . ~ E : 0 the Grand Gulf facility. As discussed above, NRC has taken actions to# '' , #'

[ resolve these dilliculties. The Stafi believes that the actions taken with
_

.-. . , ,
- . ." regard to these problems are sufficient to provide reasonable assurance

,

'

.

of the safe operation of the plant. Therefore, Petitioner's request for". ;-- 7. .

<. , ~ 7 | revocation of the license for Grand Gulf Nuclear Station, Unit 1, is
. ; [j y ,i . denied. As the Commission has taken actions to resolve the problems1 ,.

m' . . with the diesel generators, Technical Specification discrepancies, and fal-'

, || , 1,(. Q -( . - r sification of operator qualifications and because management has

' 'Q,T,|. ?.M'L-j changed, Petitioner's requests to replace management and ensure imple-

. O a:Mi W * mentation and verification of corrective actions for identified problems
?j.6 t. .%. .: VMf,;cs - e
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'

at Grand Gulf have been essentially satisfied. However, institution of
'

further proceedings to implement these actions is unnecessary.'
A copy of this Decision will be filed with the Secretary for the Com-

mission's review in accordance with 10 C.F.R. 5 2.206(c) of the Com-. .;

, . -; mission's regulations.'
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. . . ,, _- ,
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'

, ,
J, y Harold R. Denton, Director'

. .-! OfTice of Nuclear Reactor- -
s

. -
:

.,

... .. - 4 Regulation' '

.
, . ,,

~. J
Dated at Bethesda, Maryland,JJ ; ~. ,,

,'

; :L i j this 31st day of August 1984.
* '
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' ' Consequently, the Petitioner's request for initiation of hearings before an * wnic Safety and I.icensing
D*,. - j Board is also densed. The holding of hearings on the Pennoner's ( 2.206 re', est is not required. Purser

*

d,ih ' > s ~-; ,' 1 j Ceausry Chaparr e/the hasA Weaos Learw v. NAC 606 F.2d 1363 (D C. O 1979); lihaels v.-NAC. $91t- s

F ;-f'.:| f .G.
, .

'' '' F.2d 12 (7th Cir.1979). Because appropriate actions have been taken or vill be taken in connecten.
'

(- s' with the authorization of a full-power lkense, instistson of further enfot :ement proceedings, which
- 'J ' - might result in the holding of the a4udicatory hearings that the Peuhoner requests,is not warranted.
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