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C. VERNON HODGE,
and
RESLEY D, GLFRKN
esumed the stasd on behal? of the NRC kegulzisary Staff and,
having been previcusly dulv sworn, were exaainad and test.fied

furtaer as follows:

CHALIRMAMN MIT CER: The panal is prasant, Are we
Teady to resume =the evidentiary hearinag, Mr, “MoGarov?

MR. MC CGARRY: Thank vou, My, Zhairmane.

CRCSS~-Z¥AMINATINOY (Continuad)
BY MR, MC GARRY:
0 Discussions lazt anighi centered unon the calcula=-

tion thet was performed I heliave by Mr., Hodce,

Do you remermbar that calculation, Mr. Hoice?

A (Vitness Hodga) Yas, { do.
a Arnd I believe the final resul® was that you cal=-

chézaeced that for 300 shipments, therza would he a ~une in 39
chance of an accident, Is that correct?

A There seesms t3 Se scme gquestion about th2 meaning
cf the number, The numher we calculated was 0,172, which was

zhe numbher are

L2

equivalont to one out of 50, The vnits o

accidents per camnaign vhere camraign is de?ined as 3100
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eb2 L shipmente of 170 miles each.
. 2] C Mr. Hodaoe, to ascertain the probabkilitv Tor cne ‘ \
: ! |
3 shioment then you would multiplv 5C times 200, Is thac ccrrect%
4 _ A To derive the number of accidents, vou multirly | ‘
i H
5| bv 50 campaigns to gat one accident.
5 G And :the accident we're talkinc about is a miror
7 | accident; is that correct?
3‘ A It i3 true we calculate the number bv takina the |
9 | number of accidents in our experience and diviaing bv an ;
10 || estimate of the number of shipment miles, or shipment kilc-
18! ﬁ meters, These accidants are minor in nature but thev, in mv
12 opinion, wculd represent the whole class of accidents.
‘ 13 i Q Ther: was some cdiscuassion vesterday, gentlemen,
14 || about the proposizion if an individual stayed heside a cask
15 “ at a distance of one metar for two hours, that indivicdual

16 || would g2t about 170 millirem dose,

17 Do you recall that discussion?
'8 A (Witness Glenn) Yes.
19 2 Is that the correct figure?
20 A Let me go tihrouch it again,
21 0 The individual rosi:ioned one meter from the f
22 || cask for two hours would received 100 millirem dose. Is that g
23 |§ correant?
24 A rhat’s correct.
. 2= Q Is that dose less than the nermissible

86 017 574 (U1
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. have cecurred with respect =o

relevant ¢ anything, what the occuvational limizss are, when

by {sem the publice.
CHAIRMANM MILLFR: You mayvy ask oa crossz,

Obdection overrulad,

WITNESS GLENI': It wculd be less tian the s>ecu-

jo

patioral limite,

CHAIRMAN MILLER: Would vou descride wrat vou nean

by the occupaticral limits?

WITNESE GLENN: 7¢ ma, occupational limits ave
the 53 ren per year.

8Y MR, MC GARRTY:

8] Ciscussion also “eeusad upen twe zccidents thet

n

reat fuel shipmaniés., Do vHu
recall *hat discussion?
3 (Witness Glenn) I recall it, but chat waun'h

part of my testimony.

A (Witnass He ‘ge) Can T have tha questicn rensatad?
Q Do yo1 recall the discussion that focusad upon

two accidentz that ave occurred in spent fuel shipmenis?
A Yes.
3 Was there damage €29 the caslk in aither sas of

trhese two shirmentc:? ' T

-
- -
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A There ware some surficial markiacs on the cask,

but tne cask was not rustured to :he exter.t that radioactive ‘

materizl was relezsed,

C Gentlemen, vesterday do you recall a discussion

A (Witnesas Glean) Yes.

-

2 fdave you gentlemen considered cavitv coolant
ralease in your dose computations?

A Yeis.

2 Have you assumed a situati.a which would take into
congideration 100 percent cavitv coclant releassz?

A We have.

Q And have you factored those caleulations into vour
opinions and your testimonv?

a Yes, we have,
MR, MC GARRY: No further questior.i, Mr, Cha‘. man.

CHAIRMAN MILLER: Anv cross~examination limited to

the score of redirect?
MR. BLUM: T have some.
CHATIRMAN MILLER: Will vou orocecd?
MR. HOEFLING: Mr, Chairman, they're mv witnesses,
I haven't redirected yet. I think we'we still on cross,
CHAIRMAN MILLER: I don't think it's really cross,

“MR. HOEFLING: I agree with that, T don't know

vhat : & is bu;..o‘




b

e

o " -~

[ &5

R ———

ad
. B ——— T 1§ A 2 DI+ PP IO+

[

@

19

11

12

3

14

W E 8 B

e+

"

CHAIRA MITLER: calal wa awderstard. Whan
Counsal ars2 lnherrcgating witieszad whose sositicn 18 w32one
tial’y zsieilar, wa zxtamine, wa 3don't arogss-axaminz:, bui evervy
i . hazs »aen <aing thsth.

oo you wish the vitnessas next?

MRe BOSFLING: Yas, I hava some radirect,

REZDIRECT EXAMINATION

BY MR, HOEFLING:

o} Dr. idcdge, vesterday in respond

ticas fron HMr. Blum at ¢renseriph pags 1616

exchange took place. HMr, Blum posad tha que
"with that iirmitation == a
that'’s what vou weculd

agraa "o that =-

one chance in 50 thzt there will b

0

dant that would physicallv disable the
trailer.”
And your response was
Was that iaterchange corract?
A {(Witness Hodge) As read. it is
Ziscussion of probabiliiy might ncv: be corra
¢ Will you explain?
A Wnhat I mean tc ajree tc ig that
0,02 accidents

per campaign or one aceident

each - campaign being 379 zhiotzents of 170 ni

Q Anc in the develcoment oi that

41 gﬁsé 2‘@'*‘?:5&5%75‘%
C -

somae

.
ing

tC some q.iee-
the fcllow.ng

sticn:

nd ¥ will

srnotur-

correct, Th2
the murbe:: is
rer 50 camnaigre,
¥
ies eacth.
nurher.
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whas perisé
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of time did

-

Mr. Blum oI

that number

rate of 254
Q

2

Q

A

in ocur exparience and so I think it would ba »romer t¢o rela:e
them to all spent fuel shipping which has occurrad over the

past 39 years.,

Q

in 50 campaigns?

A
three.

Q

Q

that traffic has gctten increasingly heavier over time with

raespect to spent nuclear fuel? 7

1540

von use’?

Well, I agraed o the accident rate calczalated by '
4 x 10”7 accidents per chipment mile, and T beiieve
woulé corresnoud to a decade of shinping at the
shipments per year.

S0 a ten~year pericd was used?

Yes.

In your judgment is that a reasonable :zericd?

The accidents in jJuegtion are thc only accidenc:s

That effect woald that have on the one acciden=
That would reduce that number by a factor of

Thank you.
MR, HNCTPLING: That's all, Mr, Chairman.
CHAIRMAN MILLER: Mr. Elum,
MR, BIUM: Yes, sir.
RECROSS~-EXAMINATION
BY MR, BLUM:

Now on that last pc. .t i% is true, iz i% not,
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(4 Tsrit it true that
798, there were not very rony commarcial mucle.r feactors in

. AE -

business? Isn't that true?

e

What 40 vou mean by "many™?

w

G Dec you know how manv commercial nucloar s2actors

e T G e S timeren et pare e B

thare were crveratine prior to 19707

———

t A I doen't nave :hat nunber ffhand,
0 Was it grezter <han ten?

m A It could be gre:ater than ten.

' Q Do you know how many are operating a= this «wire?
A Akbocut 70,
Q Do v=2u have any kncwledge ¢f any accifen:3z-- Do

you kinow that thers were no uccidents ccnnected wi.th nmilltary

transport cf wast2s. the squivalanc of gran: nucleoar “1el?

-

A No, I dc not.
M Q Thos2 wouid be classified, wou'd thev nei?
R Not necessarily. I'm just not aware ' there

vera any accidents of military shipments,

i Q It i3 a fact that those two accidents toox nlace
within an eight=vaar period, one in '71 and +*he other in '78?7

Isn’t that true?

A I think that's ¢true, vas,
i 0 Dr. 3lenn, did you tastifv “hat the occunaticnal
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dose is 5 rem per ye=x?

A (Witness Glenn) For ccsupationallv exposad, ves‘

2 Ard that amounts tc about 2.4 millirem pet hour?
Isn't that true?

A Yes.

Q So this postulated individual receiving 100~
millirem dosage in a couple of hours is receiving about 50 --
well, 100 over 2.4 times the cccurpational dosage?

A The only limit on the rate that you can obtain
occupational exposure is 1.25 rem per quarter, and you can
pick that up in one second.

Q The occupational dose rate doesn’t have wmuach to
do with this fellow, the passer-by roeccuing the driver of the
truck, for example, does iz?

A The quastion is hard to anderscand. The indivie
dual performing the rescue-- I'll aaswer that auestion no.

Q All right.

Ncw, Dz . Hodge, there was one accident I nelieve
in which the cask came off or wvoppied over and landed on a
soft surface., Wasn't that the '71 accident?

A (Witness Hodge) Yes.

Q By the way, did that break the truniorns or iid
the trailer cask unit gverturn?

A As I recall, the trailer was still attachad to

the cask and wound up on tor cof the cask.,

446 025
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Q Do vou @va zay .dee what nighc have harcenesd if

thatr combipation -= il that cask haé landed o a harc stirfaca '

or nad aitc a bridce abutment in that par<icular accident’)

A No. I zctually do not know the exact beksvior of

tra czask uvrdar sueh circumstancse, whether the cask wculd

break open -= axcuse ue, whother thera would »e leakace of the

material would depend cn the hardness of the surface involved,

MR, BLUM: No further cuestions.

CHAIBRMAN MILLZIR: Arnything further?

MR. WILSON: I would like, if we could,

BY MR, WILSON:

Q what's the non-occupational dcse rata?

Ke'lva

talked about occupational being 5 rem per yeaT. “hat's tae

anon=-occrpational?

A (Witress Glenn) It would be one--tenth of that,

with an average of 170 millirem,

MR, WILSON: That's all.

CHAIRMAN MILLER: The pan=sl mav be excuszd.

MR. HOEPLING: I was going to move the FExhidbits

3 and 9 ==
CHAIRMAN MILLER: Dr. Luebke has 2 questicn or
twoe.
EXAMINATION BY THE BOARD
BY CR. LUEBKE:
Q T+ was mentionad yestarday thact scme cf the

a46—026
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shipping casks were out of s2rvice or groundeé like a 232-10,

!

i

i
=8 it just cr. 2r is i: the eantire croup? Q

l

2 (Witness Hodge) I believe we have called Puap
Service and Transportation System, all fabricztions of that

one design.

Q 0f one design? Which design?
A The model nwnber is NFS-=4.,
Q And that includes the one that Duke Power nro-

poses tc use to ship fuel from Oconee to McGuire and mayba
to Catawba?

A Yes,

Q What are the c.rscumstances that brought this
situation akout? Is it a deficiency in meeting regulations
or an operational act? How did you get that?

A As I understand it, the vendor noticed on in-
spection that a particular cask had been fabricated differently
from the specifications and that a ccpper patch hai heen
placed on the shielding and aiso that there was a bow in the
alignment of the cavity. Not knowing if this had safetv
remifications until analyszis was made, the NRC moved t2 withe
draw from service those casks,

Q I see. From se-vice, all casks.

Now does this end up ae a show-cause order whera
gomebody now has to prove that the deficiencies have heen
cori*. ted and that they mav then he placed in service, or

] .
[ | )
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lr, Chalr=ant
Yas, Can vour witnq:sses?
MR, HORPLING: It's a qestion of~=

CHAIRMAN MILLEZR: Thev’re under oath, and yvou're

not.
MR, FOEPLING: I was orliy concernad wich the

guesticn of show-cause order., That's a legal docunent.

CHAIRMAN MILLER:

W

Yary well, As far =s tha lagal

or procecural aspect, yes, we'll accept Councel’s aplanatisn,
but we still want ko hear {rom the witnessss,

MR. FCEFLING: The only thing I wantel to point
out is thare is a show=caus2 ordar which has issuel and itf
suspended the certificate until such time as i: cculd Se shown
that tha casks that were affected met the certificate.

In othar words wa have here an avprovad design.
The question is whether or not the cask meets the Jdesion,

And until that is shewn, the casks have been withdrawn from
service,

DR. LUEEKE: So if they wanted %o shi> next we:zk

they cz 1ldn't. But will this e months, or vears?

MR, HOEFLING: It is my information, and cerhans

the witness can raspond more to this, that twe of the cacks
appear to meet the certificate -~ excuce me, threze cf the

£74 000
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casks appe.r to meet the certificate. The remainino casks
appear to exceed the specifications of the certificate,

CHAIRYAY MILLER: How nmany casks are we tulking

ﬁabout alrcgether?

MR. BLUM: I would like this under ocath if we're
giving factuzl testinony.

CHAIRMAN MILLER: You're going o get It undar
cath.

MR, HOEPLING: My understanding is that six are
complzted and one is in censtruction.

CHAIRMAN MTLLER: We would llke to get thase
matcers under oath. Now are there more explanaticns, Counsel?

MR, HOEPLING: No, Mr, Chairman.,

WITNESS GLENM: Mr, Chairman, we have read the
record and that information on tue number of casks is in the
record.

CHAIFMAY MILLER: I think you're right, but let's
have it in again to be sure.

BY CHAIRMAN MILLER:

Q What's the total number of casks?

A (Witness flodge) I have seen that number and I
think it is =ix casks, one under construction,

Q So it is six plus one under construction cre=-
What's the one? 1Is i% off the six or in addition to the six?

A I'm nct totally sure whether we have five built

446 023 -
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and one undaer ¢oasixruction Or six bhulit and one under con=-

(77

Q ail »ight.

Are these the NFS=4 iype of cas<s?

A Yas,. they are,
3 Ara there anvy other casks that are iavolved in

the shipmant of spent fuel at the preseant time or in the fore-
seeable futura?

A Yes; thera are.

Q The=so are not, ncwever, the type that ar2 con-

templated for use by the Duke Power Companv., Is that ~orrsc™?

A That's true.

- 1 -re thers in uge?
A I'm scrry, I don't have that numcer.
Q Could vou approximate it for us. estimate it?
A It's on the order of ten., I wouid chink.
c All right.

And those are all in one place, cne comrany, or
iz it spread around the countrv?
A There are several companies involvad, %e have

certified six designs.

Q Six designs?

A Six designs,

0 And out of those six certifisd designs. how many
have been buil: and are in operation? g nN9

f".} e L
446 030
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MF. HOSPLING: Mr. Chairman, just £or the sake
of the record, last Wadnesdav, June 20th, Mr. Spitalny cro-
vided scme testimony in this area at transcript 535 going
through 587, where he presenced information as to how menv
cask designs are authorized, and the number of casks in opera=-
ticn under each authorizatica.

I just want to mention that here so that if some-
body is reading this part of the record they can refer back
to that information which was provided by Mr. Smitalnv,

CHAIRMAN MILLER: Thank you.

Is there any diiference between the testimonv
being given tecdav and that wiich you %ell me .3 in :he trans-
cript?

MR, HOEFLING: There's a peint of-- No. A
point of clarification:

There are six~-- Refevring to the NFS ca3ks. there
was some confusion whether there were six and one or five and
one. This makes it clear that thera were 3ix and one, six
spent fuel casks available, one under construc+ion.

DR. LUEBKE: And saome of these are at users, like
at Duka Power? They are delivered?

MR. HOEFLING: VYes,

BY DR. LUEBKE:

Q I have another series of questione that gats back

to the testing at Sandia.
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:
cask Testel at Sandia was tae zam: or diffarent frem che onc'
that Cuke Powe~ plans to use in their shipazn and I think

he unswer came .ack cthat it was Jifferernt, =0 T =hiak che
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follow-up quastion would be, in what respects iz it 4if
from the onas tha. are in opsraticn?

A (Witneess Hodge; Well, I don't kuow 2all the
difforences in detail.

Q %Well, +he important ones? If core iz paiated
green and the other is painted red, that's prcehably not in-
portant.

A Tha first important one is tha: ths cask tusted

(2

was not designed to carry preseni Jeneration lLight water
reaccor spent fuel, it being, in amy understardirg, snaller
cask,

BY CIAIRMAN MILLER:

Q Do you have any judgment as to.the size, its
weight, and other significant factors which wocld illustrate
tha differences batween the two?

A I don't recall how hig the cask tezied wa3, but
I can say that I think it - .s a GE cask of the same genus as
the IP-100 design,

T'e size of LWR caske -- DPressurized wator
reactor spent fuel is on the order of 14 faz! long. Tha cask

is about 20 feet lonc to accommedate that. e have twn

74 024
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eblé 1 certified desijsns which carrv one pressu-izad vater reictor
' : " spent fuel ela. +% e:ch or two boilinc wakaer re-ctor <.ements
3 w We have one design to carry thrae PWR elenents,

4

PWR meaning pressurized water reactor, one design to carry
S ‘ seven 3WR elements, and two designs of the TIF-300 casit of

6 || General Slectric which will carry -- I believe it car—-ies

7 || seven PWR elements or 18 BWR elewents.
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ol an =here Was designed for .0 2 .
alzsants T an BF sizpents
3¢ the caslke t2¢ted could e salid €% bhe smaller
than the light-wrater vesctor =zek undexr discussior .
: 3Y DR. LUBBKE:

Q HEew about the motion lirmiters, iz that (he sorract
wera?

A (Witnasgs Hodge' The impact limiter:?

Q The impact limite:s,

A I do not know the exact dififerances, but I under-
gstand "here are differences in the impice linitars 2ad ..a the
tie-dcwn arrangements.

Q Tr2 concept was at lzast involv=zd?

A Yes.

Q Ecw about anything else 1liks il=ad saialiiag versnus
uranium shieiding, is that a reasonabls exendlea?

b VWell, ycu have exameples of aither uraniam --
denatured uranium or lead cshielding in LVWR casks, s2
it vould not be a strong difrarencs.

Q Eow about other structural festures, th2 cviinder,
the inside container, anvtiing significant?

A Ne, the designs wauld be quite similar in thaw

regard.

Q Sc it wasn't a case 9% ycocu had an osject vou
tegted at Sandia and there ware sone, _~2t's zzv, less
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improvec on :tha Jesign

design, that's not the chain of evants necessarilv hera? Or
is it?

A I thiak vou're right, yes.

G That is the chain of ev nts?

A Excuse me, there was no improvement of L¥WR desiqgn

as a result of tests.

Q Mainly just to change its size.

We now read that there will be sonie more tasting

relate: to this nys proposed reaqulation.

a genuine article now in service or will that be con

called test cbject?

Will that >e with

th2 so-

A Excuse ne, to what did you refer?

Q Surrounding this publication of the new regulaticn

on -- what is it callsé? -~
MR. HODFLING:
CHAIRMAN MILLER:

MR. HOEFLING:

Mr. Chairman, can I comment?

Yes.

There is goinc tc be some rssearch

testing surrounding the new teéulations but that testine,

it's my understanding, goes tc relcase fractions and not

crash tests of casks.

DR. LUEBKE:

= guess I'm asking are we goina to

give Sandia an exampls of a modern-day cask or the old-

fashioned cne?

{ Uil
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3 vt do vou know about thae
b 5 = o o o 1 Laa Y < - % . - - < . ¢
48 Witnees Hodge; 0@ research pirocgram 1s ia a3

fledgling stage. The purpose 'n issuing will ke %o etudy *he

o
fu
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behavior of fuel in explesive anvironments. And eversu
a fall-scale tazet will be znvisicned, ia which case, an LWR
cazk design will -2 used or might be used, but atc the moment:.
cne cannot answer that definitely.
BY DR. LUEDRED:
Q I was wonder.ng about it because it sounds like
a destructive-type test that pecnle might be re.actant to
put one of their goodies in here. On the other hand, if rou
don't use the genuine articls, vou may act learn as much as
you could.
A That's =icht.
DR. LUEBXL: I thirnk that's all T have. Thank vou.
MR. BLUM: Do I have a chance to gquestion c¢a this
ground?
CHAIRMAN MILLER: You've had twc or thrse rounds,
MR, 3LUM: 1It's just on these two arzas, jus:
on these arsas.
CHAIRMPAN MILLER: Yhen the Soaré examines at the
end, it assum.s that all guestions have been askad. It isn‘t
meant to Cpen up a new round.,

We'll mak: zn exception, but keep in mind that the
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Boazd's quastions are meant to b= the terminal pointi rather
than the sourc. po'nt of a lot more questione. ‘H
You mey ingquire.
CROSS~-EXAMINATION ON BO PRI QUESTIONS
BY MR. BLUM:
Q Do vou know whether the defect in the cask thut
resulted in the show cause order was first noteéd in 19742
A (Witness Hodge) No, I do not.
Q You don't know when it was first noted?
And is it pnot true that the Sandia test cask did
not have a neutron shield ocutside, an external reutron shield?
A I don't kncw that detail.
Q Do vou know whether there was a Zdifference in the
1id design between the Sandia test cask and the NAC-1 cask?
A To my understanding there is a iifference.
MR. BLUM: No further gquestions.
CHAIRMAN MILLER. Thank vou.
Anything further?
MR. WILSON: I have a couple of short questions,
Mr. Chairman.
BY MR. WILSON:
Q Mr. Hodge, can you tell us whether the analysis
that was used in the Sandia studies on the other cask was
later applied to the NFS-4?

A {(Witness Hodge) What do you mean by --

ka6 Q57
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requirements.,

Q Am I to understand, then, that a defactive cask
can actually g¢c incc service belore the errors in nmanufacture
are discovered?

A That may be a possibility, yves.

Q And at present I understand there are no safe-
guards, as far as NRC inspections, prior to thes placing of the
cask in servi~e, is that correct?

A Oh, no. There are some preliminary determinations
to determine tha* the cask is roadworthy.

Q -And what are those briefly?

A I den't know how to describe it brieflv. I don't
know the detailed answer.

Q Can you give us some answer, some idea of ‘ust

what is involved ra2re, briafly or otherwise?

A No, I can't.

Q Can any other member of the panel?

A (Witness Glenn) (Negative indication.)

Q Is there any other witness -- I take it that was

a no because of the negative shaking of the head, is that

corract?
A No.
Q Is there any other witness who may be able —=-

who can testify as to the safequards just brieflv and as to

the techniques that, as Dr. Hcdge indicated, are implerented

4
1
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Wae it an analytical mgihod or studv method thas ‘1nl

ape ~ied? }
:

! Thers was an anaivsiag iavelivad ian chz testing :

F And that was after +he Sandia original test, is

that correcc?

a Yas.

Q Ané was a gimilar analysis applied to reviaw the
NFS-4?

A Not to my knowladga.

Q' All right, sir.

y

Barlier 2lso vca mentionad the fakricaticn dafect
with the casks that nad baca taken out of service. lNow, does
that inaicatz & manufecturine defect that was ini:zially
incerporated inte the cask at ite manufacturing point?

A Yea, I think it would indicate thz%, but I 4o
not know that.

Q All right, sir.

And the casik had been certified, is that correct,

by the NRC and then was subsgsequently decertified?

A The practice of the )\ . ~* to cercify cask designs.
And recently, we have instituted gquality centrol requirements,
including fabrication, and then we include that in the
certification. The fabrication of a cask from a certifisd

design can go forward subject to the guality control
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beisra S23Kk ¢oes Lato service to ladicatz ita road ort.‘z.“-.
nese? !
CHAIRMAN MILLER: To the wicnesses knew of any
other persons whe may have that informacion? i
WITNESS [IODGE: I mav be able to precure that i
infoerma=ion from my heme office.
MR. WILSCli: Mr. Chairman, I presume at some later
time the witness would he available %o presenrt +ihat informacico
W+ :h that one reservation as to that question,
‘I belizve that's all we have.
CIAIRMAN MITTMR: Well, we'd bet:er find out.
I8 the witness going o ascertain the information,
Dr. Hodge, and then are you going to be availabla?
WITNESS HODGE: Yes, I will trvy o obtain that f

information.

CHAIRMAN MILLER: Thank you.

I take it, counsel, this is in accordance with
your plan?

MR. HOEFLING: We will provide the iaformation,
I'm not sure whether it will be provided by Dr. dodre or
by somecne else.

CHAIRMAN MILLER: All right.

Does that conclude the examinacion of the vpanel
and the members thereof?

rL7A R,
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CHAIRMAYN MILILER: Thank vou. You'‘re 2xcused,
subject to the c.. reservation.
(The witness panel excused.’
MR. HCEFLING: I'd like to mcva Staff Exhibits
8§ and 9 intc evidence.
CHAIRMAN MILLFR: Anv objection?
{(Ne response.)
CHAIRMAN MILLER: There being none, it will be
accepted into evidence.
(Whereupon, the dccuments
previously markec¢ as Staff
Exhibits 8 and 9, ware
received in avidence.)
MR, HCEFLING: Yesterday I provided the Reporter
with the necessary ccpies t> have it bound into the record.
CHAIRMAN MILLER: It may be combined with the

transcript of the record.

(The documents follow:)
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

DUKE POWER COMPANY Docket No. 70-2623
(Amendment to Materials License
SNM-1773 for Oconee Nuclear Station
Spent Fuel Transportation and Storage
at McGuire Nuclear Station)

N s N N Nl S S

AFFIDAVIT OF C. VERNON HODGE, WILLIAM H. LAKE, JR.
AND R. DANIEL GLENN

Introduction

Qur names are C. Vernon Hodge, William H. Lake, Jr. and
R. Daniel Glenn. Copies of our professional qualifications are attached.

This affidavit addresses a contention which reads as follows: "/

Transportation of spent nuclear fuel from the Oconee Nuclear
Station for storage at the McGuire Nuclear Station will create
an unacceptable hazard by significantly increasing the
radiation doses to persons in the region near the proposed
transportation routes between the two facilities, specifically:

(¢, There is likely to be an unacceptabie incremental
burden of radiation dose to persons in the vicinity due
to an accident™/ or delay in transit.

- This contention 15 raised by hoth the Carolina Environmental Study
Group and Carolina Action as Contention 2 of “Stipulations” dated
October 18, 1978. Only Part (c) is addressed in this affidavit.
Parts (a) and (b) are addressed elsewhere by the NRC Staff.

::/Accident as related to this contention includes the likelihood of
a melting or breach of cask accident.

y86 042
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Discussion

Spent fuel is highly rzdiocactive and requires heavy shielding for safe
handling. Massive, durable, heavy casks are required to transpn-_ these
materials. The form of spent fuel is the same as that of nuw ryel
except for differences in chemical composition and phys.<2i properties
due to irradiation - spent fuel pellets containing fission preducts in
both gaseous and solid state. The pellets are clad with light metal

and assembled in rods and elements which are tightly inserted into

spert fuel casks. Both the fu'm of the material and the heavy casks in
which it is shipped protect against consequences to public health and

safety that would otherwise result from transportation accidents.

A spent fuel cask is generally cylindrical in shape and about 20 feet
long. The basic components include a steel inne~ vesse! which contains
the fuel elements and spacers or neutrons absorbers to assure nuclear
subcriticality. The inner vessel is surrounded by several inches of
shielding (dense metal for attenuaticn of gamma radiation) encased in

a steel jacket. Several inches of hydrogenous material (such as water)
for attenuation of neutron radiation surround the gamma shield. A steel
outer jacket completes the package. The cask may also be equipped with
sacrificial impact limiters to ab<orb forces involved in impact accidents.
The closed inner vessel is filled with the primary coolant (air, helium,

water) to aid in the dissipation of heat generated by radicactive decay.

o
I
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The designs of spent fuel casks are regulated by the Department of
Transportation (DOT; 49 CFR Parts 170-189) and by the Nuclear Regulatory
Commission (NRC; 10 CFR Part 71). The NRC reviews the designc for
certification of complian~~ with the requirements of 10 CFR Part 71.

The review addresses the capability of the package design under both
normal and accident conditions to retain its radioactive contents, to
shield the external environment from the radiation of its contents, to
dissipate its internal heat to the external environment at a safe rate,
and to assure nuclear subcriticality. In addition. the package design is
reviewed with respect to quality assurance in acceptance, operations, and
maintenance. Standards for these aspects are also prescribed in 10 CFR

Part 71.

In seeking to protect public health and safety from the effects of trans-
portation accidents, the NRC regulations prescribe 2 performance standard
and an acceptance stardard for each package of radioactive material.

In the case of a spent fuel cask, the performance standard is a se. ies of
tests applied sequentially and the acceptance standard is essentially no
release of radioactive material. [t must be recognized that under the
test conditions some cooiant or gaseous material entrained in the coolant
or in the gap between fuel cladding and fuel pellet may be released from
the cask. Ralease of this material would not be significant to public
health and safety; the acceptance standard 1imits the gquantities of such

releases to assure that they would not be significant.

4h6 044



These casks are designed to withstand, without release of radicactive
material in excess of the reguiatory limits specified in 10 CFR Part
71.36(a)(2), a severe accident damage test sequence to simulate the
effects of severe impact, puncture, fire, and immersion in water as
specified in Appendix 8 of 10 CFR Part 71. The test sequence includes:
1) a free fall from a height of 30 feet onto an essentially unyieliding
horizontal surface, striking the surface in a position for which maximun
damage is expected; 2) a free drop of 40 inches striking (in a position
=Aich is expected to cause maximum damage) the top end of a vertical
cylindrical steel bar, 6 inches in diameter and at least 8 inches long,
mounted on an essentially unyielding horizo. .1 surface: 3) a thermal
test in which the cask is exposed to a heat input equivalent to that of
an 0il fire (1475°F for 30 minutes); and 4) immersion in water to the
extent that all portions of the cask are under at least 3 feet of water
for a period of not less than 8 hours. These test conditions make up
the design basis accident for a spent fuel cask, meaning that package
designs which meet the criteria under the above conditions provide
reasonable assurance that the cask will =- ‘:and most severe transpor-

tation accidents without the release of significant radioactivity.

Spent fuel casks have been subjected to many tests and analyses to find
the most vulnerable aspects of the package designs. Recently, the
Department of Energy (DOE) sponsored full-scale impact testing of casks
mounted on trucks and a rail car by colliding the vehicles with concrete
abutments or speeding locomotives. In these tests, the casks were not
damaged significantly and conclusions ~ere drawn that the abilities of

the casks to contain and shield their contents were not impaired r

s !
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in the tests.l/

In a full-scale fire test described in the same document,
the rail cask was set in a large pool of jet 'Jel which was ignited and
burned for about two hours. After an hour ant a half, the lead shielding
had all been melted but was still contained. After that time, a small
crack appeared in the outer steel skin of the cask and molten lead was
slowly expelled.l/ The results of these full-scale tests are interpreted
by the NRC staff as data which increases its confidence in the NRC
requlations and in the NRC reviews of each cask design submitted for

approval.

Spent fuel casks have been allowed in the public transportation

system for the past thirty years or so. In a recent survey
cunducted by the NRC, the annuai shipping rate for spent fuel in the
United States was estimated for 1975 as about Z70 shipments per year.g/

As of 1972, ahout 360C shipments of spent fuel had been made.lf Two
accidents to spent fuel casks have occurred during that time. On December
8, 1971, a truck carrying a spent fuel cask was overturned on a highway

in Tennessee.f/ The accident was apparently caused ty an oncoming tractor-
trailer veering into the lane of the cask vehicle on a <urved portion

(150 foot radius) of the road. The driver of .he cask vehicle

negotiated about 300 feet of the curve, but lost control of the vehicle.
The vahicle came to rest upside down in the ditch beside the road with

the leading end of the cack embedded three feet deep in soft soil. The

cask had skidded about thirty yards along a ditch with the tractor-



trailer attached. Only minor cask damage was discovered in the initial
investigation and no ad4itional damage was discovered in subsequent
more detailed inspection. The driver of the cask vehicle was killed

in the accident; no other injuries occurred. An Atomic Energy Commission
(AEC) emergency response advisory team from its nearby Oak Ridge
Operations Office arrived on the scene within an hour of the accident
and determined that no radioactive material had escaped from the cask.
Later, careful health physics surveys alsc revealed no additional
radiation from the cask due to the accident. The wreckage and cask
were removed f}om the highway and traffic was restored by law officers.
The cask was transported to its destination on the same day, having been

delayed by the accident by seven hours.

In the other accident, which occurred February 9, 1978, on a highway

in I1Tinois, a truss-type trailer in which a spent fuel cask was being

carried experienced a structural failure.2 The vehicle was traveling

about 50 mph when it struck a sharp road surface heave, causing the top trailer
longerons (structural supports) to buckle and the trailer bottom to droo to the
road surface, after which the driver maneuvered the vehicle to a stop at the
edge of the road. Early observations, later confirmed by closer visual
examination, indicated no visible damage to the cask. No injuries or

other property damage occurred. An [1linois agency responded to the



-]

accident. Radiological surveys showed no abnormal conditions. The
trailer was cut away from the cask and the cask was loaded into another
trailer and transported the next day to its destination. Traffic was
restored by law officers; the highway had been closed to traffic for

fifteen hours.

The analysis of transportation accidents ivvolving radiocactive materials
shipments begins with a study of how scvere they are, how frequently
they occuy', and what might be the passible consequences of them. In
1972, the Atomic Energy Commission (AEC), the predecessor agency to

the Nuclear Regulatory Commission (NRC), issued "Envi-onmental Survey
of Transportation of Radioactive Materials to and from Nuclear Power
Plants," WASH-1238. In this document, accident severity is broken

down into five categories. In order of increasing severity, they are
minor, moderate, severe, extr: severe, and extreme. The categories

are described in Table 6-1 of "Environmental Impact Appraisal

Related to Spent Fuel Storage of Oconee Speat Fuel at McGuire Muclear
Station - Unit 1 Spent Fuel Pool" (EIA).§/ This table includes
estimates of the frequencies of these accident severities. These
frequences become more meaningful when they are applied to the proposed
shipping campaign: Assuming this campaign consists of 300 shipments

in one year of 170 miles each, the number of years between accidents of

the same severity is given by:

Minor 14 years

Moderate 50 years

Severe 2500 years

Extra Severe 25,000,000 years
Extreme 1,000,000,000 years
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In WASH-1238, the staff considered that spent fuel casks would meet the
regulatory standards for containment, shielding, and criticality in
accidents classed as minor, moderate, and severe. The DOE sponsored
accident tests described above indicated that the particular spent fuel
cask tested would meet ti 3se standards in accidents of greater severity.
Accident scenarios of greater severity than the severe category have
been considered in both WASH-1238 and in the EIA. The evaluated
consequences in these documents (Appendix B of WASH-1238; Section 6.1 of
EIA) lead to the conclusion that the risk to public health and safety
from transportation accidents involving radioactive materials shipments

is small.

The contention refers to a melting or breach of cask accident. Such an
accident would beiong to either the extra severe or extreme category
described above. As discussed above, the probability of an accident

severe enough to cause either of these types of package damage is extremely
small. The joint probability of both melting and breach of cask occurring
in the same accident would be even smaller. In many arcident scenarios
considered, the wreckage resulting from a collision serves to shield a
package from fires. Extensive quartities of fuel are required *c 2in
fires capable of elevating to high values the temperatures of packages that

happen to be located nearby.

Even in the event of the accidents postulated above, it

can be shown that melting of the nuclear fuel is not credible.




Cons‘Jering for the moment the source of heat within the cask, it should
be note< that the maximum internal heat load for a spent fuel cask is
Timited by an approval condition specific to each cask design. [n setting
a maximum acceptable internal heat load, the applicant must demonstrate
that tihe heat can be ‘-assively dissipated (that is, without the assistance
of active auxiliary heat removal systems that may be mounted on the cask
vehicle) from the cask following the accident damage tests discussed
above, while the cask meets all the shielding, containment, and sub-
criticality requirements of 10 CFR 71.36. The maximum internal heat load
is not sufficient to melt the fuel (uranium dioxide melting tempmerature
exceeds 4500°) or the fuel cladding (typical cladding material melting
temperature ranges from 2600°F to 3300°F). It is concluded that meiting
under normal or accident conditions from an internal heat source is not

credible.

With respect to external heat sources, the regulatory accident tests
include a half hour fire, equivalent to a heat source at 1475°F with an
emissivity coefficient of 0.9 radiating to the cask which is assumed to
absorb 80 percent of the incident radiant heat which completeiy

surrounds it. Each spent fuel cask is evaluated against the design basis
accident conditions described above to assess the effects of the accident
conditions on the ability of the cask to dissipate heat after the
sequence of tests. Authorization to use a cask means that the cask can
dissipate such heat and therefore the contents will be maintained at

temperatures below the melting temperature. . "
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[t has been determined that such an accident would not result in fuel melt
but might result in some creep rupture of the fuel cladding. Creep
failure is a temperature time phenomenon evident at elevated temperatures,
each material being characterized by its own onset temperature well below
its melting temperature. It is observed as progressive failure under
fixed stress and temperature. Increasing the ioad on the material or

increasing the temperature results in accelerated failure.

Such failure may yield subsequent release of noble gases and possibly small
quantities of volatile solid radionuclides such as cesium and tellurium
through an assumed breach in the containment vessel. The consequences to
public health and safety from such releases are not significant. For
example, the maximum individual whole body dose commitment is estimated in
Table 6.3 of the EIA as 0.28 rem. The population whole body dose
commitment estimated in Table 6.3 of the EIA for Population Center 8 is

370 person-rem. The average individual dose commitment is estimated as
0.022 rem. Considering that one million person-rem of whole body population
dose results in about 120 latent cancer fatalities,g/ this population dose
would mean 0.04 latent cancir-fatalities, that is essentially no health

effect.

Temperatures sufficient to produce creep rupture were obser.ed in an
analysis of a cask containing more than one fuel element. For casks
containing one fuel element, such as are proposed to be used in the Oconee.
McGuire transfer of spent fuel, significant creep rupture of fuel cladding

would not be expected for loss of coolant or fire accident conditions.



The NRC staff has recently examined its regulations on packaging and
transportation of radioactive materials.?/ Transportation accidents of
all severities were considered to obtain an expectation value for public
health and safety consequences. Assumed accidents involving spent fuel
casks shipped at the 1975 rate infer an expected value of about 0.00004
latent cance fatalities from that year's spent fuel shipping. Another
way to express this result is that .f the shipping rate is cunstant at the
1975 value, one would expect accidents to spent fuel casks to result in
about 4 latent cancer fatalities in one hundred thousand years of shipping.
These health effects would not be manifest at the time of any given accident,
but might oczur within significant fractions, sa» 30 vears, of individual

lifetimes after the accident.

Applied tc the proposed shipping campaign, and assuming the proposed

shipping rate is constant, the expected rate of latent cancer fatalities

from accidents is roughly a factor ten smaller than the national value for
1975. Recognizing that the proposed shipments will not continue indefinitely,

the expected health effects must be smaller yet.

The discussion above leads to the conclusion that for all but the most
severe transportation accidents, the cask integrity will not be reduced.
That is, one would not expect the cask to be breached in an accident so
that a significant quantity of radioactive materia’ could be released into

the environment. An accident may bring about some reduction in shielding
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capability of the cask. The regulations require that under the package
test conditicns specified in 10 CFR Part 71, Appendfx 8, the reduction of
shielding shall not be sufficient to increase the external radiation dese
rate to more than one rem per hour at three feet from the external surface
of the package (10 CFR 71.36(a)(1)). This dose rate includes both gamma
radiation and neutron radiation that might emanate from the cask. Under
these conditions, the distance at which the dose rate

would be the regulatory limit (10 mrem/hr) for routine exposure at six

feet from the truck 1is estimated to be about 30m (100 ft). It is unlikely
that individuals in the general public would acquire significant doses

under such circumstances.

In summary, the effects of a transportation accident involving shipments
of radioactive materials are not expected to be significantly different

from other transportation accidents.

Finally, the contention refers to an unacceptable incremental burden of
radiation dose to persons in the vicinity due to a delay in transit.

I[f the delay is caused by an accident, persons in the vicinity, whether
they are delayed in transit or not, have been considered in the analysis of
health effects presented above. [f the delay is caused by a stop of the
cask vehicle because of a traffic jam in a high density population area,

a population dose of about 0.01 person-rem per hour of delay plus about
0.005 rem/person/hour for persons parked in vehicles along side the cask

during the delay would be incurred. Assuming two persons per vehicle and



1%

four .ars beside the cask 3t an average distance of 3 meters from L e

truck for three hours, the population dose would be about 0.2 person-rem
and the maximum individual dose would be about 0.015 rem. Those Joses would
not result in any readily discernible health effects and thus would not

be unacceptably large.

Conclusion

Spent fuel casks are designed and certified to contain and shield their
radiocactive contents during all likely transportation accidents.
Testing, accident experience, and intensive review of cask designs
assure us that no significant radicactive releases will occur because
of transportation accidents involving these packages. These considera-
tions lead us to the conclusion that an unacceptable incremental

burden of radiation dose from transportation accidents involving spent
fuel casks is not likely. In the extremely unlikely event of a

release of radiocactivity, the release would be limited to noble gases
and possibly small quantities of volatile solid radionuclides such as
cesium and tellurium; the incremental burden of radiation dose would
not be significant. In the event of a delay in transit, the incremental
burden of radiétion dose is small and acceptable. Furthermore, in

view of the very small consequences projected from accidents to all
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spent fuel shipments made annually, the risk of consequences to public
health and safety from the proposed transfer of spent fuel is acceptably

small.

We certify that the above statements are true and correct to the best

ZM
Vernon Hodge

Bilh i W A‘:—ﬂ

William H. Lake, Jr.

of our knowledge and belief.

R. Caniel Glenn

Subscr1bed and sworn to before me
thisse T day of Mny » 1979,

i Notary Pubiic ?
My Commission Expires:%_/‘_iff.?.
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PROFESSIONAL QUALIFICATIONS
: ; KSON

My name is Jerry E. Jackson. I have been employed by the U. S. Nuclear
Regulatory Commission since September 1375. I am in the Transportation
Branch in the Division of Fuel Cycle and Material Safety which is in the
Office of Nuclear Material Safety and Safegua=ds. The Transportation
Branch is responsible for review and approval for use of shipping packages
for fissile material and quantities of other radioactive materials
exceeaing Type A quantity limits, in accordance with the requirements of
10 CFR Part 71. One of my responsibilities is to review the heat transfer
and thermal analyses of Safety Analysis Reports provided by applicants

in support of approval requests under 10 CFR Part 71.

In addition to my primary technical functions as a heat transfer specialist,
my responsibilities also include: 1) coordination rf the technical
evaluations of the various disciplines involved in issuance of a certificate
of compliance and preparation of a staff position, 2) review of containment
performance of packages from the standpcint cf tharmodynamics; 3) evaluation
of operating procedures proposed for the handling or packages (i.e.,
loading, unloading, etc.); and 4) evaluation of specific test procedures
determinec to be significant to safety.

I had been employed by Pratt and Whitney Aircraft «t their Florida Research
and Development Center from March 1973 until joining the U. S. Nuclear
Regulatory Commission. There I was employed as a Senior Analytical Engineer
in the Systeme Analysis Department. My various assignments included work

in the high energy laser group, the RL-10 rocket engine program, and the
F100 air breathing engine program. [ performed thermodynamic, thermo-
chemical and heat transfer analysis of various high power gas dynamic and
chemical laser systems. [ was in charge of upgrading the existing regenerative
cooling nect transfer programs for use in the NASA Space Tug Engine
proposals. In the air breathing engine group, I performed test analysis
related to component improvement program for the F100 engine used in the

Air Force F-15 and F-16 fighters.

Prior to my employment at Pratt & Whitney Aircraft, | was employed as a
Senior Engineer with Martin Marietta Corporation from January 1969 until
March 1973. I was assigned to the Aerophysics Department in the Thermo-
dynamic Section where I performed the thermal analysis of and designed

the environmental control systems for the SPRINT and SPARTAN missile systems
Universal Transporter Loader. [ supervised the arcticphase of the system
quaiificatic test for this vehicle. [ constructed an analytical thermal
model of the complete SPRINT missile launch cell and environmental control
system. I performed the thermal analysis of and designed the environmental
control system for the SPRINT service vehicle. I performed the interacting
gas dynamic plume analysis of SPRINT missile which allowed tne first ripple
fire launch from Kwajalein Island in the Pacific.

—
<
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Prior to my employment at Muctin Marietta Corporation, | was employed

as a Senior Thermodynamist with Lockheed Missiles and Space Company from
August 1963 to January 1969. [ was assigned to Aero-Mechanics Department
in the Propulsion Section where [ performed gas dynamic anal,sis of
various missiles and launch vehicles. [ determined flowfields and
performance characteristics of rocket motors. [ also calculated rocket
engine piume characteristics for continuum and non-continuum plumes,
conducted shear layer mixing and combustion analyses. Most of the
analysis performed were for NASA in connection with the Apollo project.

Prior to my employwent with Lockheed Missiles and Space Company, [ was
a graduate student in the Mechanical Engineering Doctoral Program at
Auburn University under a NASA Fellowship from September 1967 until
August 1968. There, I majored in Thermal Sciences with a minor in
Applied Mathematics.

Prior to my graduate work in the doctoral program at Auburn University,

I was employed as a Senior Experimental Engineer with Pratt & Whitney
Aircraft from Decerber 1961 until Sepiember 1967. [ was assigned to the
Applied Research Uepartment in the Heat Transfer and Combustion Sections
There | gained heat transfer design experience in both cooled and uncooled
experimental rocket propulsion systems. I was involved in the analytical
analysis of various heat transfer problems related to the experimental
rocket engine programs. [ was also involved in data reduction techniques
as applied to uncooled rocket engines.

[ have published the following technical papers:

“Two Dimensional Heat Flux Measurements in Uncooled Rocket Nozzles,"
Proceedings of the 6th Liquid Propulsion Symposium, September 1964.

“Internal Pressure Changes to Liquid Filled Shipping Casks Due to
Thermal Environment,” Proceedings of the 5th International
Symposium Packaging and Transportation of Radioactive Materials,
May 1978.

I have earned both my Bachelor of Mechanical Engineering and Master of
Science (Mechanical Engineering) degrees from Auburn University in 1960
and 1961 respectively. In my graduate work I majored in Heat Transfer
and Fluid Flow with a minor in Applied Mathematics. [ was a Graduate
Research Assistant witn the Auburn Research Foundatien and as such was
involved in investigating a thermal scaling theory for solid propellant
rocket motor response to thermal shock. My masters thesis was entitled,
“A Study of Thermal Probe Devices in Natural Convection Heat Transfer.”

I am also a member of Pi Tau Sigma mechanical engineering horor society.

[ am a Registered Frofessional Engineer in the State of Florida, PE No.
21246, and in the State of Maryland, PE No. 11165.
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witnesses, I'd liks Lo raizz c¢na roint now, :zna procadurs.

ga s nayt wish .

point now sc chat if thera’s going o be some controversy abeous

bkl _ci - ik =
i, the parties can bas prepaved 4o deal wich L&,

As the Board is aware, during ch: ‘wonth o0f ==

the lat:cer part of May ané the f£irst of Tine, tho 8taif took

O

tha eguivaleac 57 about +wo daya' worta of dsipositions of ovr
witnegsses, Drz. Ccochran and Tamplin and Mr., Potow.

The Staff aar providad ug with are copy of itlrose.
My eiperxrts have r2zd over it and nade soma minor corisacticns
in che aepositionz where thera wire Ly»os or uliera muuers
ware incorrectly statad.

We would like to ta
dapogiticons should be raceived 113 evidence, and 4Lhat chis

cross-exaninaticn of the partizs to the progcegeding should nct

be zllcwed to raplow the identical groundd thrt i: con:aired in

the depositions.
That is not tec say that thev cannot ask ¢meetiors
that arise as a result of the depositions, but in ordor o

preserve the time element hera, 't seems fooliszh afier two

days oZ what was, in a2ifzsch, cross-examination by Mr, letcher,

that he should be allowasd %o ask the ldentic:'l guestions a

second time in order to et the pv n? iy £ ﬂI
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Mr. McGarry should ba aliocweé tc ask questions which were,
in eifect, alreudy asked by ¥r. ¥etchen ind answered end mnade
part c¢f the record.

I have raised this point with Mr. Katchen and he
has indicaced cthat he " 33 net agoee wich that positicn,
I wanted to raise it now with the Bcard sc that there would
be some oppoartunity, if the Becard wanted, to take a lcok at
the depositions before Drs. Cochran, Tamplin and Mr, Fotow
are called to testify, which I suspect will probarly te
tomorrow.

CHAIRMAN MILLER: Does counsel wish to reesnoni?

MR. KETICHEN: Yes, 3ir.

First cf all, a preliminarv pcint. We haven't
gotten the corrections on Dr. Cochran vet.

MR. ROISMAY: He's making them now.

CHAIRMAN MILLER: I think that is the leacst

. significant aspect.

MR, KETCHEN: I just wanted to get that one 2ut
of the way first.

CHAIRMAN MILLER: All right.

MR, KETCHEN: We have one copy of the depcsitions
available, aside of our copv.

CHAIRMAN MILLER: How many copies are available
for the Reporter?

MR. KETCHEN: One.
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‘'would expect that this would shorten it ir the sznse of

CHALRMAY LLILLIR
chiaa and Ghare,

Qovaever, £ will say we really don'c lika <hat
Procadure too wall., We don't want to get intc the situation
where the Board has to start reading and compering what
haprened in the deposicion, how it compares c¢o the prefil.
testiwony, how it micht conrare with the transcript, we're
just getting too many documents, frankly.

T don't see tham the talkiang of dezositions would
preclude the asking of the quastions, T zake it, on -“rogs-
2xzaination, nor do ‘we want to have to have a whol2 zeriae
of examinations by the 3oard of the testimony,

If counsel among themselvas could stipzlate

something, that would be one thing. But it is apparert &that

hasn't been done ifs apvarent we do1r't have a suificient |
numbar of copies, 30 we think that the most clezncut nethad
would be <o proceed to interrocate +the witnesses.

Now you have the benefit of the decositions, we

pernitting you to focus your interxoqation‘ but I think that's
more a profess’onal matter for counsel than anything for the |

Board, at least initiallv, to intervene in. W will Zecline

the invitation. ;
MR. KETCHEN: That would be our position. 2
CHAIRMAN MILLER: Thank you. In that evant, wa'll |
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rule in support of your position, since vou surpovtad ours
it seems only fair.

MR, KETTHEN: Mr. Chairman, vou made mv argqument
better than I cocuid have made them, than! you vervy much,

CHAIRMAN MILLER: I'm only kidding you. Thank
you.

Who has a witness and who wishes to go forwa=-d?

We've had witnesses of Applicant and of Staff
and Mr. Roisman has indicated he's ready %o go, teco, 32 what
is the order, or anave you talled among vourselves so 7ou know
which is easiest for the witnesses,

MR. M4C GARRY: VYes, Mr., Chairman. I believe the
agreed-upon order was tc have the two Applicart: witnesses,
Sterrett and Lewis. Aad we propose o put on lMr. Sterre-t
at this time followed by Mr. Lewis, and then I think wa get to
Mr. Riley. That will probablyv take us all of today.

CHAIRMAN MILLER: Well I understood from “r.
Roisman that he had two witnesses, two or three, ready to go.

MR. MC GARRY: T beliave his witnesses would
then come after, and we would get to them tomor .w moraineg.

CE” IRMAN MILLER: Let me ask Mr. Roisnan.

Mr. Roisnan, why are you waiting until tomorrow
to get to your witnesses, is there some reason, is it a
matter of preferance?

MR. ROISMAN: What Mr, kcGarry just descrined is

r7A
[ ’ 0 « 1l
L6062
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to € ik, Ik Lriae we nad anticipated that Lhae other
withosges would ke done, but I'm perfectly willing tc stick
by that order unless somz party wishes to chaage it.

MR, MC GARRY: T woulé submi: that the Agrlicant
weld prefer thay _rocedure.

CHAIPMAN MILLER: Well how late in the day do veu
scnsiders it will take us to have the testimony cf the two
Agplicant wiinesses, Mr. Starrett and Mr. Lewis and then
Mr. Riley, now what time of day do you think se’'re going to
conclude that?

MR, MC CARRPRY: I think that could taka 2.1 day,
is my guess, I hate to say it.

CHAIRMAN »ILLLIR: Well then, what ¢o you
contemplate doing at the session tonight, if we'r2 gedng to
take all day for those two witneszas and we huve ahead of us

another, we're getting right into a night cessioa.

That's not a very substantial day’'s productiosa.
Maybe in terms of the gquantum of testimony or the quality cf
witnecses, but it certainly isa't doing that much for
disposing of the remaining evidentiarv aspects of thi:z
hAearing.

MR. MC GARRY: My, Chairman, all I can say,

I'm just tzving to give you my bezt guess., T “221 the

Ltwvo Applicant's witnesses will probably take us into “his

- P o~

S
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afternoon. I would imagine the Intervarnrs' couasel have a
cat+ar feel for :aa3c.

And then I just can speak for myself that I have
many questions for Mr, Riley. It's my cuesstima:e that ws
would go this afternoon, and if we go this evering we can
get to their witnesses.

(The Board conferring.)
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seep the narmes straighc nd geme ol ¢The withasses will ke
testifying in diffaren: arsas.

CHAIRMAN MILLZR: Ay right,

MR, KETCHEN: Conteation Mo. l: Mr. Robarts,

Mr, Spitalny; Concention No, 2, iMr. Spitalny; Conteriicn
No. 3, Mx, Spitalay and Mr. Glern.
CUAIRMAN MILLER: The Hr. Glapn wacm we jist had?

MR, RETCUHEN: Yes, six. And Dr, lYssh, erd

J

Mr. Carter and Mr. Pittiglic. Mr. Carter will also ocifer

testimony on Contention lic. 5.

»
"
(0]
v
= |
[
.

Orn Centention No, 4, Dr., Nehemias and Dr. B
think that accounts fcr all of tiom,
CUHAIRMAN MILLER: It sounds to me 1likz vci'wve got
about eight witnesses,

MR, KETCHEN:

-l

might indicate that my intecnt is
£o put~= I've heard from Mr. Roisman today tiat he dcesn’t
nave many quastions for Dr. Parsant, if any. I doa't thirk
Intervenor CESG has many questions for Dr., Pa.sant., £o hz may
tzke very little time. He's hers anyway.

The other witnesses on Conte “cnn 3 and Ccntantion
No. 1, I'm contemplating putting that oroup oa as a péinel,
1, 3 and 5, Because they are interrslated wrres cf ¢conkin-

tic Se.
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Contention 2 is sort of a cztch-all. Tt's the q

ultimate guestion here, I think. So that szr: of pigyybacks
on the rest of it, although Mr. Spitalay is here on tiat.

CEAIRMAN MILLER: It sonds to me that thare's
a substantial body of witnesses left. I thirk we prefer to
have Mr. Riley testify at a little later point. In tae
firsc place, his testimony was just handed up yesterday and
you were all very stcartled and surprized that vou hada't had
time to look at it.

MR. BLUM: I think you should ask Mr. Ketchen
on his position about that this morning.

CHAIRMAN MILLER: They're prepared o go Sorward
at any time, I assume.

MR. XETCHEN: We're ready to go forward with
Mr. Riley tocday.

MR. ROISMAN: Let me just say that the number of
witnesses from the Staff, at least insofar as the bulk of the
time that has been taken up in cross-examination so far we
are responsible for, we do not anticipate a whole lot of
quastiéns for the Staff depending upon the answers to a
relatively few questions. We haven't done anything much
beyond locking at the 300 transshipments. It's acknowledged
we're not going to try to get blood ocut of a turnip hut we're
not going to give them an opportunity tc create & new record

on that issue, since we want an Environmental Impact

-7 A .
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So my guess ic that there is wureh lags corcga~-
axamination for their witnesses on the sume w9 ilsjscts cnwaich
7@ had axtensive cross-examination of the Arplisant's
withesses.

The Applicant’s witnesses have knowledge sbou:
what Duke has done. If the Staff witnesses don’'t have that
knowledge and haven't dono any studies in tha: arsa, that
pretty well wraps it up for us, I mean, that makes the lagal
point we want to make and allows us £o make our arguments
€0 you at an appropriate tima on that point.

So while they may have a lot of them, I don':
see tnat they would asecessarily run even a full day for that
whole group in the arsas that Mr., Zetchen identified.

CHAIRMAL MILLER: We don't know what 4r. 3lunm's
position mey ba. We still have cross-examination. It all
talkes a certain amount of time. You don't Lind him and
vice-versa.

MR. RCISMAN: I just wanted you to understand
the amount of time that I would have, so ycu could do the
scheduling and so that == you have now offered us the stick,
I hope you also offer us the carrot which iz ihat we're a’l
gocd boys and we don't drag the lraaring out during the dav,
maybe@ you won't bring us back here at 9:00 tonight to run
for anothar four hours. r7 [}
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but I feel more comfortable cnee tha witneszes have tascifie

£

t

CHAIRMAN MILLEKR: That's trus, I'd prefar not to, !

and I know that the evidence is in. Anticipation somatimas
works out and sometimes not, but I do appreciata the avaluation
you have given.

Mr. Blum, since that's partly in youwr domaiy,
that group of witnesses, what's your estimate?

MR. BLUM: I think we'll have some ciross of
Dr. Lewis. Beyond that, I don't think that we would sperd
tco much time2 on anybody elae, it being my reosition as well
that they have just taken what Duke gava them, and that
probably would summarize my argument as well.

CHAIRMAN MILLER: I see.

MR. BLUM: However, I would be just as happy to
be back here tomnight if there's a chance that we could save
Friday.

CHAIRMAN MILLZR: Well we'll think akout :t.

MR. KETCHEN: I think we c¢an finish up ¢n the
schedule Mr. McGarry suggested today with that grecup. I think
Wednesday, I think we can finish with Mr. Rocisman's witnesses,
leaving Thursday and Fridav for the Staff witnesses.

MR. ROISMAN: Don't you have cne witness, howsver,
who is not available?

MR. KETCHEN: He'll be here Thursday and Friday,.

MR. ROISMAN: He's not available these days?
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¥MR. KETCHEN: Tomorrow.

So Thursday ancd Friday, basad on Mr. Roisman's ’
statement and [Lr. Blum, we should be able 9 Zirish up it
seems t©o me like Thursday and Friday with the 3taff.

DR. LUEBKE: I hope vou've talking about Friday
noon.

CHAIRMAN MILLER: Airplanes have to be caucht on
Friday at 1:00, I believe.

Well now, 2ll right, this is the first chance
we'va had tc get the feel of it. We do havs the feel.ing that
we should go ahead, however, and finish the Applicani, since
his twoc witnesses are available. Le:'s trv thosa two znd see
where it takes us.

However, we are inclined to feel that at the
conclusioq of rae Applicant's, that either 3taff or
Mr. Roisman should be orepared to go ahead with the witnesses.
We will know a lot mor: 2bout the scope and extent of
cross-exanination when we see it in action,

So we'd like to extend our feel. We won t try to
work tonight. We will accept your representation to that
extent. We will expect to have a pretty full dav's work going
into Priday and we would like to see just how manv w.tnesses
we can cover, certainly the two of the Applicant. ind I
still think I might like to see one of Mr. Roisman's ard one

of the Staff panel's. That will give us all an oppe:rtunity

446 069
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MRe XKETCHEN: HMr. Chairman, unfcrturatalr we
hava scheduled ourselves based on tha discussiors ne:t week.

CHAIRMAN MILLER: Next week is teoo late.

MR. KETCHEEM: I'm sorry, last wae
sort of geared our vraparation o that, and we were antici-
pating that we would get tc Mr. Riley today so wa spent the
time --

CHAIRMAN MILLER: I think w2 told all oi you to
stay flexible and be prepared o mova. Yon wanted to have
the hearing, and wd'ras going to do it. I doa't¢ %think
Mr. Riley's testimcny should be the linch-pin in this pre-
ceading.

We'll try to accomedate counsel, but we'ire not
going to get this thing locked in concrete. The Stz 'f was
very good about going ahead yesterday when we héd tine and
we appreciate it. Ve would like to have =-- you coulcd surely
put on one panel todav if we have time, couldan't you?

MR. XKETCHEN: Thev're not her=.

CHAIPMAN MILLELR

Thev're not hera?

MR. KETCHEN: No, sir. %We 3cheduleé based onthe

order that we discussed sarly last week: the Applicant first,

the Intervenor second and the Staff third., Some of them ara

here but some are nct. You Xnow, it's that kind of : thing.
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put en this
shortly and

can be made

CHAIRIUN MILLEFR: All right. Can vy

reu
v at the recess who iz available that you can

1671

afternocn cn behalf of the 3taZff ve'll recess

give ycu a chance to see who's available or

available.

Mr. Roisman, I guess you could probably %21l us at

the same time, do vou have one or meore witnesses whom you

could put on this afternoon at the conclusion of the

Apoplicant?

you talk to

We'll recess now for about 10 minutes. Why éon't

your pecple?
MR. ROISMAN: My team is ready.
CHAIRMAN IMILLER: Your team is rsady %to ¢o?

MR. ROISMAN: They're champing at the bitu.

CHAIRMAN MILLER: Keep them on the berch., coach.

{(Recess.)
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CEAIRMAN MILLIR: ALl right, are we ready o )

resuma? ‘
X

iR. 1C CGARRY¥: r. Chairman, at tiis time I would |

recall Mr. 3Scerrstt., He has hesn proviously swozrn.

I bDelieve the stat? of +he record is +hat we have

professional qualifications as nis professional qualifications
for use in this proceeding, and he said he did.

Then, if ycu remsmber, == that peint in tine we
had a group of witnesses np there, and Mr, Roisman fccused
upon one. So I believe at tihis pciat in time we'ra at the
voir-dira phase cf Mr, Sterrett, if that's necessary.

CHAIRMAN MILLER: Very well. #Mr, Sterrett has baen
sworn, and ne rsmains under oath.

Whereupon,
D. He STERRETT

was recalled as a witness cn behalf of tne Apniiczat, and
having been praviously duly sweorr, was examined and testified
Eurthgr as followe:

CHAIRMAN MILLER: 1Is there any veoir-dire examina=-
tion on the qualifications as an expert of Mr, Sterrett?

(Mic response.)

CHAIRMAN MILLER: Asparantly not. You may procead,

tc examine Mr., Sterrett.

~ - a ~ A
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Q Mr. Sterratt, rnave you prerarec :es:imcay for use

in this precceeding?

A I have.

Q Do you have a copy of that testimeay befara you?
A I do,

Q Is it captioned, "Testimony of D. M, Starrete?"
A That is correct,

Q The first page and a half is yvour stcatement of

professional qualifications, is it not?

A The first page and a third or so.

0 And then running from page 2, through 3, 4 and
5 lines on page 5, I take it that is your <estimony?

A o M T

Q Do you have any correcticns to make tc that
testimony?

A I have one or two minor corrections.

Q Plaase make them, Mr. Sterrett.

A On pace 2, the paragraph starting with the words,

"The Oconee units are not designed..."®

"this mode of operation,” I would substitute the words,

"for cyclic operation."
Q Striking "this mode of?"

A Striking "this mede of.

instead of saving,




.
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1S ROIBYMAN: 3Axa vou LY oy line® or “oyel
PHE WITNESS:  Cveliz,
3Y 8B, KO GA:

Q Are therz2 any furthsr corrections?

it On page 3, tha next tc the bottom line of the

middle paragradsh, I would liks to acdd the wori: “nuecloar”
between the words, "first-cff™ and "genecatiol.”

The senta2nce would then read:

“The ccncept of 'last=cn, Tirst-ofi' nuclear

in that lins.

And then the following line., zeplzuz “a simplistic®

witn the word, "an.” This is an apprcach. And scratch the
vword "simply, «nd then scratch, ®in +haz real wozld,® and
substitute instead, "on the Duke systam or c¢a any cthar

-
=

system wich which T am familiar.®

Q Does that complete vour correcticas?
A I have one more correction.

At page 4, bottcm raragraph, the opening line
says, "Applicant's response to Intervanos's Contenticn...”
I would 3scratch that and simply sav, "I have cointed out.”

MR, ROISMAN: Say what?

THE WITNESS: "I have pointed cut.,” Substitute

that language. 2aAnd that concludes the ~orraccions,

MR, ROISMAN: Thank vy Mﬁ'mal
N grats

- ———
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b As ccrrected, i3 this tesciuwon’ true, Mr Sterr‘
A It is
2 J0 you adopt it as your testimony for use Jia

this preceeding?
A I do.
MR, MC GARRY: Mr, Chairmman; I would raque:st
that the testimony of D. H. Sterrett be marked for identifica-
tion as Applicant’s Exhibit 13.
CIAIRMAN MILLER: It will bz marked.
(The document referred to was
marked for identification zs
Applicant'’s Bxhibit 13.)
EY MR. MC GARRY:

Q Mr. Sterrett, on page 3 of vour testimony ycu
make refersnca tc the figure, $111,412.000,

Do you have that figure before you?

A Yes, I do.

Q Could you please explain to the 3oard anc the
parties thie component parts of that figure:

A That figure reprasents the total system production
cost for the year 1980 with Oconee running at half capacity.
This is the penalty derived from two numbers. It was derived
by, first of all, running the 3avstem normally in 198(, with

all units dispatched according to normal disoatch,
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The cos: with everything normal Zoxr the sane
verisd of time, wa: $301,929¢,3C3.
The differsnce, $111,412,100, renresents taa
2englty Inr cperating Ccones at one-nhall copacitye.
Q Mr, Sterretic, did vou verform che caloulation that
gave rise =o that mmber

A ulations werz2 performed on a digizal

14
T
®
0
0]
0
o
!
Q

computar pregram. I did not wirite the uregran, nor did I

-

e forms to input the daza. Iowaver, the stuadisu

rh

ill out &l

o

Jere under my diract suparvisisa and I iastructad thosa
making the studias the input parazmeters to be useé.

Q You are familiax, th «, with the input naraneters.
are you not?

A I am.

CHAIRIUIY MILLER: The wey Duka operstas, is it
computer dispatched, with the most efficieni units H2ing
brought on line by the computerized analysis, ani so £orth?
Central dispatch, computer opevated?

THE WITNESS: There’s a separate dispatch

computer by itself, This i3 not part of i{he corporate nuclear

process. It's set up at a special room,
- A SRS
CHAIRMAN MILLER: Thank you. P Uu
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BY ..:, MC GARRY:

Q Mr, St2rrett, on page 5 of ycur icstimony there q

appears tre figure $165,000 cer duv.
Do you have that figure before you?

I do.

e =

Q Again, weould you please explain for the Board and
the parties the component parts of that figure?

A Thet was assumed that we'd run at full core
reserve by 1981, Therefcre, a study was run for the year
1381, as in the praceding description.

In othar words, in all cases ==

MR, MC GARRY: Mr, Sterrett, I keliave thz2 zourt
reporter is having a little trouble hearing you. If you
would slow down a little, perhaps, and ~-

CHAIRMAN MILLER: Yes, and turn up your volume.

THE WITNESS: We ran a normal case for tha yesar
1381, with all systems in normal operation.

We then re-ran the case without Oconee Number 1
units., Again, the difference between the two costs represent
a penalty charged to a not~-cperating unit,

The actual numbers involved, normally in 1281 the
total system production cost would be $730,846,400., Without
the Cconee units, the costs would be $840,3526,200. The
difference, $59,679,800, represents the cosz to the g7stem

for not operating Oconee Number 1.
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o nis number wnaan divided bv 330 to dorive
the 7i53,000 sheown in my wasgtineny.
Pr Sz o~y
3Y MR, HC CGARRY:
Q Now, Mr., Sterratt, I belisve youiva indicatec |

in vour testimony vouiva reliisd upon in ion cbtained from

L
o
4

others, is that correct?

A Taat is cerrect.

2 Is this the %ypes of information that you. as a
system planner, routinely rely upon in order ts make opinicns
and judgments?

A It is my rasponsibility to knuw sumethinc about
the power system which we're planning., So i+ is incumbent
upcn me as a planning enginesr to keep abreast of the
develooments in tihe engineerincs field relative to my job.

So it is in keeping with my respoasikility to
know these things.
MR. MC GARRY: Mr. Chairman, at tiis tine I
have nc Zurther guestions of lir, Starrett.
CHAIRMAN MILLER: Cross-examination?
CROSS~-EXAMINATICON
BY MR, ROISMAN:

Q m-. Stexrett, is it the burden of the testimony
on pages 4 and S that retention of a full-core raserve bv
the Company is really important for economic reasons? I3

that a fair statement?

A That 13 certainly a major part of “he Lotal ==
7 2 \ J
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ChAL A MILLER. I can’t urdevwrtand wvou, What
did ycu say? ‘
THE WITNESS: Yes. Econcmics is a maior factor
in the determination.
CHAIRMAN MILLER: Thank you.
3Y MR, ROTSMAN:

Q Do I understand correctly that you feel that the
cost that mi " : be incurred if a full-cure reserve were not
retained and the plant were shut down, and you needed to be
ablae to discharge the full core would be verv significant?

A That is correct?

Q All right.

Now, I think your counsel just put next “o you
two things that I want you to look at. One of them is
NRDC Exhibit Number 8. That's probably the loose sheet of
paper, is my gquess.

A Yes, I have it.

Q All right. ®HOw, NRDC Exhibit Number € is a
memorandum written on October 17, 1978 by Mr. Glover, and
has been received in evidence. 1It's entitled,"Basis for
Reeping Full-Core Reserve at Oconee."

The first sentence of that memo says:

"Cost of keeping full~core reserve includes

transportation, to maintain it, and the additional
capital expense of holding 177 spots idle.,”
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Dc ¥y v agree that those are the oynpcrents that

should make np a calculation of what “he cc:--. ic of keering q
a fuile-core rescrve? .

A I woulé say this is a part of the total cost,

This does not speak “o the loss in productioa.

Q I'm soxrry? The lossz in productioa by reotzining =
A If the unit is shut down ==
Q You dor't understand my questic. Listen again,

Myr,. Sterrett.

Mr. Glcver has attempted to calculate in this
inemorandum the cost of keeping a full-core rescrve == nct the
cost of losing it -- and he says it incluées transportation,
to maintain it, and the additicnal capital expense of holding
177 spots idle,

My guestion to vou is:

In your judgment, does that rapreseant what voa
would have to calculate in order to calculate what it costs
ycu to keep a full~core reserve?

A This is not in my area. The resporgibility is
in the Company, but it would appear reasonakbie. Yes, sir.

Q Wait, Do you mean vou’ve done 2 calculation of
what it would cost to lose a full=-core raservoe. but veu do
aot know what it costs to keep a full-core rescrve?

A My calculation assumed that Ocone: would ke

shut down because it was required to, with no place tc put

6080
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Q L aaderstoand =hat 3ida off

3 i asking azcul: tihae sther sida.

i

f . o
3 | Do vou have any hasias to &
51 cora raserve ratention is act more

1]

!
3 | A L would suggest that losizg

|
7 1 higher cost of the two.

8 ; Q I understand :that.

0 pasis for that?

I'm asking:

1581

che
than losing

it 135 pryobably the

Lo yu: have any

0 ! A I did not make thosa cal.cvlazicns in this

Bxhibit Number 8, so I cannot spsak tc

12 Q ¥You say on daga 5 of rour
‘ 1S | "Tha cost of itransporting
i
14 ! full-:ore discharge capability
i . : : -
15 comparad with the alzernative of

downte ¥

D ——

8 tha fuel to
19 be?

Yas, I did.

2i Q And what was the basis for
A The transporiaticn of fuel

8 B

Cconee ==or Qconee to MeGuire.

Q hnd how did vou learn what

E

A I would cartcainly assume i

&

.-

tha fuel %z

thase diractly.

tes iimony:

Ao o

maintain

i8 insignilicant vhen

shatting Oconec

the cest of transporting

maintain full-cora discharge capability woulgd

that?

Zrom MelSuire to

-de

chat ¢ost vould be?

T would not be 565,000
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a day.
Q Again, how &id vou learn what i%t was? ‘
A Jus frem my own knowledge of what it costs to
haul things in a truck,
Q Do vcu have some personal experience with hauling

spent fuel in a truvck?

A Not spent fuel. I've moved in & =Zruck.
Q You mean household goods?
A dousehecld goods.

Q And it's your testimony that the experience thers

is comparabls to mcving spent fuel in a cask in a truck?

A Mr, Roisman, $165,000 a day is a lot of money,
and -

Q I'11 accept that. We can szipulate tc that, Mr.
Sterrett.

A And I think that would exceed congiderably, in

my own judgment, any cost of hauling spent fu2l,
Q But in point of fact you haven't done any analysis

of what the cost of transporting fuel to McGuire is?

A Not as such, no,

Q Nor do you have any knowladge specifically of
what it is?

A I Xnow i:'s less than $165,000 a2 day.

Q Do you know that because rou lncw wnat it is, or

because you assume it muat be less?

()
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A I asawr2 it mest be lass, using scamon 3enss.
Q o :lso aave not calculatad hov much it cogss
o retaln 177 spent fusl clement spaces scomesiace in “ie

Y Mr.Glover nas done that.

Q You have not?

A I have ncte.

Q You say cn this page 5 that:

"eseto maintain full core discharce capability
is insignificant when compazad with the alternat.ve
of shutting Oconea down,”
Accepting $165,000 per dayv as tha cosi of ihe
loss of the full-core resarve if you neaded 4o have it ac
2 particular time, what is the cost that; in vour judanent;
would Le significant? 7Cu say this is an insiynifican: ~cck.
What would be a significent cost?
A Well, if it approached anywher2 n2ar the cost
of shutting Oconee ¢own.

Q Give me a numbar, What <o vou call aporoaching

it? $100,000?

A Wall, scmewhere hetween $50,000 and $5100,00G,
Q Now, when you make that statemeni, do you fTactor

in the extant to which there is a certain pro-ability
involved here? That is, it's nct that every single dav veu

do not have a full-cora reserve at Oconze vou lost $185,.000,

446 083
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1 isn't that corract?

B A That is rorrect. Q
i

: Q It's only on the day that somnethiac happers at

4 the plant, isn't that corrsct?

5 A That's correct.

|
s Q Ckay. So, what account do you taxa when you make
7 the astatemen: that it is insignifican’. when compared with

8 the alternative of shutting down Oconev of the probability
9 that the full-core reserve will, in fact, have to be

10 utlized?

n A If it became necessary to shut Oconee down for

i2 whatever reason to remove the ccre and we did n.t have'f£ull core
{

13 # reserve, and the outace should be for an extended veriod >f

14 * time, perhaps several months or lecnger. And at $165,(00 2

192 15 day, that cost amounts up very rapidly.
16 Q You'ra missing the point I'm trving to adéress.,
i7 i That occurrence -- that is, absense of a full-core!
8 ! reserve, does not in and of itself produce any dollar less.
19 The dollar loss onlv occcurs if, while the full-cor

—.

20 reserve i3 lost, the plant has to be shut down, isr's
21 that correct?

A That's correct.

Q In fact, isn’t it the case that todav Ocoree

does not have a full-core reserve?

B 8 B B

A I don't know. no /
446 084
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Q You don't know whether they're re:acking?
A That is correct.
2 If the reraciking yoas as it’s supposed to go,

[N

(0]
e
i
o
W
23

sn’t it tru soma period of time tie Occnee inits

will be without a Ffull-cors raserve capabilicy?

A At scom2 future datce, richi,
Q Okay. At some future daia betwsen now. and, like.

November, probably?

A Right. Somstime.

Q 30 that fact indicates that at least in the
judgment of the c:mpanyiche §165,000 cer day doesn’t co
sutomatically with simpl losing full-cora vesesva, It geas
wech losing it and needing it, isn't that right?

a That's correct.

0 How did you calculate the probability of it bYaing
Neecdad in mating vour statement tha: +tho transpertaticon cnsts
ara irsignificant when comparsd witzh $8165,000 per dav? How
did you weight the $165,000 per day irn ligkt of i:g proba-
bility of ccecurranca?

A Well, there are sewvaral ways in which this could
ke done. The program we used for computing the cost is
& probabilistic program and it considers the probability of
using the unit and so therefore, the production cost @hich
we arrived at included the prcbability of los.nc a unit as

a part of the computation. g
£ Ji
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Q Let's tee if I understand that correctly.
You're telling me that $165,000 a day is rot the ¢
actual out-of-pockst cost that Duke would incur if in fact
there were no full-core reserve available and it was reedad
and therefore, one of the units had to be shut down?
A $165,000 a das would be the cost, the additional
cest to the system for not having that Oconee unit available.
Q Now I'm asking you to disccunt that by the
probability that that will ever occur if vou don't have a full-
core reserve., Have you discounted it?

A As a system planner, Mr, Roisman, we are cbli-
gated to ==

Q Please, Mr, Sterrett, it makss it awfully hard
if you don't answer my question. I*1l give you all the time
you want to explain.

A This is the background of system planning. I
think it's necessary =--

Q Give me tha explanation after you give me the
answer,

CHAIRMAN MILLER: Answer the question directly.

Rephrase the question, Mr. Rcisman,

BY MR, ROISMAN:

Q Mr., Sterrett, have you discounted $165,000 per
day cost in light of the probability of i%s occur—ence?

CHAIRMAN MILLER: The gquesticn is "have you,"

446 (36
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Q Mow 1f you wish, ¢0 ahaad and zuplain. P
1
{

. : ’ : . PR .
a We are raspcneizle for the rsliability of zha {
!
H

systam's cazecity to mazt ouwr lead regquirewents, Tharaiora,

W

-——

we hava got t> racognlzs the possinility of tha foread outugn
of a number of units. 2nd we have done th: cost of thess

ovtages along with the cutage of the unit,

This is part of our rasponsibility. Thereiore.
the number we deriva, wa assumad £he Occnee uni: == the cone-

tingency of the Cconese unit being shut down. and madar ihose

. e & o 4 —— .

cenditicns, this i th2 cost we a2rzivad at.

Q You're neot telling me that part of what you do

-

is zlan for every event, no mattar how imprebable it micht ba,

0‘1

and always calculate the cost of protecting againsgt :zhat

event== Strike the guestion.
As a planner, what you do is you ancicipate

events occurring and then take staps to make sure thit vou

have mitigated the consequences of these sveats, Is that
right? {

A Yes. Ve design a sei of contingencies aad we
are willing to svaluate the coszts of maeting these cincin-
gencies in varicus aiternative ways of doing it. 09

Q All right.

446 087
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7EL/ebd The traussu.dmens oreposal that is in front of

2 the 3card hera; 300 fuel rcds -~ fuel asscri-lises to he ships‘J

w

from Oconee to Mcluire, 1ww much does thot cover you:' How

4 u long do you get protection against the loss of & full.=-core

S H resexva?

3 L A In our planning studies we assumed that vas &

7 “ continge. cy outage of Oconee as a result some time in 1981 or
3 “ bayond,

) Q What I'm saying is how much protection do you

10 ﬂ get from this transshipment proposal? How long will vou ke
1 i eable to retain a full-cove raserve if you have the right to
i2 transship 300 spert fuel rods?

i3 || A That was one of a number of options we looked at,

14 and although I was not directly involved in that ghase of the

i5 i studies, we provide the cost to not have the capacity avaii-
16 able,
17 Q So you don't know how much it buys you for the

18 cost of transshipping in terms of the period of time dering

19 which you will be free of the worry of the loss of full-

20 core reserve?

21 A No, We simply planned the system on the cocn-
2 tingency it would happen.

<) Q Isn’t it pertinent to know not only how many

24 full-core reserves you're going to retain but also for how
25 long you are going to be able to retain them, in evaluating

444 033
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futura. S0 conmseguently we considered :that as cne of cur |

Contingencios in all our studies in the futura. Eesiuce

some othsr unit was shut down, we have to censider tl.at as
a ccnitingency,
Q In other words what vou’re deoingy is your focusing

on a centingency thac some day a full=core rasefve niight not
be available, and trxv:ng to see what planring has to be done

to make sure that thaz situvation aever occurs in effact?

A That's corract. 5
i
2 “nat have vou dene to deaal wvith that preblem for |

the year 2000 and beyond?

A ‘le have run basic studies up to the vear 1594,
We have not cone beyond tha vear 1934,

Q Why not? Isn't that part of plasnirg? v

A Bacause that is as long as our current nodaling ’
program can handle.

Q S0 you have not =sxamined what actiors oucht to

be taken now, if any, to assura th:t you cannot lose a Sulle-

Core reserve at scme zime after the vear 1334; is thsat correct?

A That is correct.
Q S50 you wouldn't know then whether or no: there
are =ome measures that might be takea ncw bettar thar cr in

=7
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lieu of transshipren: .hat would providas vou with a .ongear
term protection acainst lo.s ¢f fullecore rifeme than the ‘
tranashipmont cption? I3 that correct?

2 Yes. Dut let re qualify that by saying ithet we
consider the less of an Occmee unit as anothar of several
¢ 1tingencies we examined and therefora, we considered the
loes f£rom whatever source cs sinply a contingency.

We do not evaluate the nature of t'.e contirgency.
We also look at the loss of other units, the Cherckes unit
or the Goose Creek unit in addition. These are all viable
altermucives we Llick at as possibl- continuvencies thzt could
cecur and therefore, the mechanics tha* caused the ovtage
is not our responsibility.

Q I understand that, but I do understand your
testimony to be that the ore thing that this testimory is
addressed to is the loss of a unit as a result of the failure
to have available a full-core reserve when you need it, 1Isn't
that corrsct?

A Yes, but this testimony speaks to the cost of
not having it available. We run the production cost studies,

Q Butl these costs presumably would be at least
this high in the year 1995 or the year 2000, wouldn't they?

A Yes, sir.

Q S0 it's possible that, for instasce, if the costs

were $50 millicn that vou weuld srenc coday to assurs that

e 090
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BY MR, BLUM:
Q Mi, Starrett, do vou know what (-he smallest 5']‘.!
load was for Duke Power .n 19787
A It was roughly 30 percent of I'd say ==
MR, MC GARRY: 1I'm going to obiect to that quese
t.on, Mr, Cha. man. I really don't see what system load has
to do with Mr, Scerrett's tastimeny.
CHAIMAN MILLER: Mr, Blum?
MR. BLUM: It has to do with cycling.
CHAIRMAN MILLER: Units are not designed for
cycling modes of oneration; is that vour point?
MR. BLUM: Yer, sir.
MR. MC GARRY: I don't 3ee the connaction between—-
CHAIRMAN MILLER: I doan’t either, but on the
other hand, I don't see a non-connection at the moment.
Well, vou mey the questio:., but demonstrata the
relevance if you will, Mr. 3lum.
B8Y MR, BLUM:
Q You £.id it's 30 percent of peak and you were

about tc give ma ==

A About 3700 megawatts, as I recall.
Q How frequently was that accounted for?
A It could occur during the spring months for

several weekends in a row pe-naps, three or four times during

that time period,
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p, g v) 1218 ghut. doun
: during cnat pericd this past vaar,
0 Do yoi uswe that oprorcunity o rafurbizh cr rae
fuel or whagaver?
A Daring the light lecad periods ev:ury vear we ‘o all

e —

Q Can you estimate or do vou know 221 how menv
gecasions lust year an Ovonea unit was out bask wishove baing

shut down?

o —— —— b f—n

A Idorn't have a specific rumbor., I Xaow it wis
| on several occasicns for various auxiliaxy outages, ens ching

and another.

; Al Severcl occasion®? Can veou aire me 1 rangs <A
]
!
thate?
A Ch, we had several times in the vear whsn a pump

might have been out or a piece of auxiliary aquipnent, rae-
i quiring cutting back the total cavacity cf the plant.

Q ¥v~-uld that be tan timag?

ih :

A Perhaps. I have ne sperific measura.
J MR, BLUM: Thank you.
CHAIRMAI MILLER: W¥o questions?

MR, KETCHEN: o Tuestions.

CHAIRMAN MILLER: The Stata of Scuth Carsliae?
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MR JILSON: We have nc ques+ions, Mr, Chairman,

4P, C GARRY: Thera was one oven item I nec lect.

———

to ask. Mr. Reisman [ Lelicve scme times last week inquirea
as to tha actual capacity factcrs and actual cutage factors
of Oconee.

THE WITNESS: Yes,

REDIRZECT EXAMINATION
BY MR, MC GARRY:
Q Do yon have those figures?
A The actual capacity factors? I do., I have them

P for the vears 1975 throngh 1278, These are annual capacity
factors.,

“ CHAIRMAN MILLER: Do you have those ia a tabular
form? That might be casier tc examine if we put i: ia evie-
dence.

THE WITNESS: Yes, I have a tabulation on a piece
of paper here.

CHAIRMAN MILLER: Any objection, Mr, McGarrv, to
the use of it?

MR. MC GARRY: No, I den't, Mr, Chairman.

CHAIRMAN MILLER: All right, let's mark it then
as «=-

MR, MC GARRY: -= Applicant's BExhibit 14,

CEAIRMAN MILLER: == Applicant's Exhibit 14,

[ ——
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CHATRMAN MILL.R: Weould veu resd those iato the

“J

za~ ed
THE ViITNESS: These are plant cipacity factors
Iar * @ entire Cconee plant,

In the year 1575, the »lant capacity factour was

§6.80.,
In 176, it was 56.54.
1577, 57.56. ;
1978, 70.37. %
BY MR, MC GARRY:
Q Do you have the outace factors, lr, Stercasi
A I hcve them in the annual raeper:s fcr eazh vaar.

I could get them cut.

ST —

Q Are they containad in Apvlicant’'s Exhibit 14,
marked for identification?
A All I have in Applicant's Exhibit 14 is simply

the capacity factors by years by units.

Q So they are not contained in that document, is ‘
that correct? !

A That's correct.

o But you can furnish the cutage factors, is i«hat

416 095 74 GG
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WEL 2

corract?

a Woulid you define what yeu mran bv outage fac:ot‘

Q The amcunt of +#ime that the Oconee units were out

of service, not for refueling, We're talki:s¢ about forced

outages for non-anticipated repairs.
A Yes we have those.

MR. MC GARRY: Let me ask a question if [ might,
Mr Culirman,

Mr, Roisman, is that the figuree you're seeking?

MR. ROISMAN: Yes,

CHAIPMAN MILLER: Are these unpianned oui:ages
you'rs inquiring about?

MR. MC GARRY: Yes, Mr, Chairman.

CHATIRMAN MILLER: Very well,

Can you prcduce them?

THE WITNESS: We can producz them, yes,

CHAIRMAN MILLER: YNow?

THE WITNESS: No, I have to get the information
from the office., We have them available.

CHAIRMAN MILLER: We will ask you to supply them
to your Counsel.

Mr. Roisman, do you wish to cross-examine the

witness himself on those? HMHe's getting them from the office.

46096
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MR, RCISMAN: Well, L2t me &3k him a couple of
duesticns about the capacity faccvors, if I cculd, and maybe
I will and maybe I won't,

FURTHER CROSS-EXAMINATION

BY MR, ROISHMAN:

N Mr, Sterrett, why don't you have the numbors for
the years bafore 1975 for the capacity factors?

i We started keeping records in detail beginning
zn 1975. I have a report which comes out month’y which
summarizes the performance of the various units.

Prior to 1975 we did not kee» statistics, which
they are available today.

I would guess -- I could go back through my
records and check the capacity factors if necessary.

o Are you familiar with something published by the

Nuclear Regulatory Commission euphemistically called the

Gray Book?
A No, sir, I'm not.
Q Well, you don't mean to tell me that Duke doesn't

know how much the Oconee upits ran in the years before 1975?

A Oh, ves, sir, we do.

Q It's just that you don't have them handy?

A I don't have them handy, that's correct.

Q Do you have an assessment as to whether you wculd

expect the numbers werzs lower or higher?




mph2

1699

A Thers is a six unit curve on mecst large units,
and I would expect. the first couple of years weould be low
capacity factors, and as the bugs are worked out and an
operating sequence is established, the capacity factors would

increase substantially.

n Do you have the capacity factors unit by unit?
A Yes.

Q Do you have them handy?

A I have them on Exhibit 14, yes.

Q Okay.

Would you mind also giving us those just briefly?
Why don't you just run them on Unit ., and we'll assume you're

going to yo '75, '76, '77, '78 and you don‘t have to repeat

the numbers --
A All right, fine.
Q -=- and just take Unit 1 and read the numbers,

then take Unit 2 and Unit 3.

A All right, sir.
Q Okay.
A Oconee number 1, 69.27, 52.20, 52.36, 67.09.

Oconee number 2, 65.11, 55.27, 50.77, 63.53.

Oconee number 3, 66.02, 62.15, 69.54, 80.50.

0 What are you using in computing the capacity
factor as your 20 percent operation number? Ycu've using

rated capacity, licensed capacity?

- A

446 0198
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A We cdo not capacity Zactor or use iInput as a p:ra-.
meter. The program calculates what the capaciiy facter will
be based upon the energy produced and the giva. constraints.

The capacity rfacto.’ is a calculation follcwing
the dispatch ¢¥ the generation. It is not an input data.

Q I'm sure I did.'t u.aderstand virtual)ly anything
that you said. I'm going ¢o try to ask my questicn acain
not because I think that you didn't give me an answer, but
I'm going to try to get a different kind of answer, ore that
I can understand.

To get a capacity factor, don't yon first have
to decide this is a capacity of what, what's 100 percent 30
you know whether yocu're getting 66 or 33 or what?

A That's ot ‘vect.

Q For thece units, what was 100 percent calculated
as, licensed capacity? Yes or not?

A I don't know what the licensed capacity was.

Q Okay.

Rated capacity, the manufacturer's rated capacity?

A No, it was not rated. It is what Duke Power
Company ratec the units at.

Q What was the basis for determining how toc ratas
them? What did you rate Unit 1 at?

A Test runs. They’'re all rated 860 meqawagggz

g They're all rated at 860 =--

146 099



A 860 magawaits.
Q All right.

Did you in any year raduce the ratzting in light
of any rastrictions imposed by ths Nuclear Rzgulatory Coxrmission
en operating?

A No, sir,
Q And did you reduce it in light of any restrictions
imposed by environmental conditions?
A No, sir.
The rates were changed as a result of Duke's

3axXperience as they operated unisas.

Q What 4id they star:t cff being?

A They were high. They were 873 originally.

0 Ncw that original rating, what was that based on,
the 873?

A That was the marufacturad rating, as I understand.

Q And what accounts for the reduction? What sort

of things? When you say "experience® what do you mean by
"experience"?
A Well, this is cut of my area of expertise. This
is beyond the steam prcduction peonla's responsibility.
Q I see.
MR. ROISMAN: I have no further questions, Mr.
Chairman.

But I also cannot tell vhether I may want to ask
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‘ mpk5 quest’ons after we hazar the forced outace rates.
CHAIRMAN MILLER: All right,
And ycu'll obtain those figures or the forced
cut je aad make them availabla?
TRT WITNESS: VYes, sir.
You want them for the whole years?
CHAIRMAN MILLIR: Yes, please.
MR. ROISMAN: Yes,
CHAIRMAN MILLER: Very well.
Any further examination or cross-examination?

Mr. McGarry?
MR. MC GARRY: No, Mr. Chairman.

‘ I would imagine we'll probably put iMr, Sterrett
on either today or tomorrow for a brief time and provide that
information.

CHAIRMAN MILLER: Very goocd. Thank you.

You are excused, and I guess you'll be coming
back later.

(The witness temporarily excused.)

MR. MC GARRY: At this time, Mr. Chairman, I'd
like to call Mr. Lionel Lewis to the stand.

CHAIRMAN MILLER: Is there any reason why
Applicant's Exhibit 13 couldn't be offered at this time that

. anyone knows of, that being the prepared writtan testimony?

MR. ROISMAN: Mr. Chairman, that last sentence

M5 10
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che %agstimony --

CHAIRPMAW MILLER: PFace S

VR, ROISMAN: Yes.

I'm surs that the cross-examination disclosed that
the weight is almest 2il. I think I'd like tha Bcard to
strike it, I don’'t think the witness indicated that he
really had a basis for determining wheiher thera was a
zignificance in the comparison between the cost of shutting
down the plant and the cost of transperting, h2 having
tastified he didn't kaow what it would cost to - kranzpor:,

They thought his oanly basis was household coods
transportation exparience.

CHAIRMAN MILLER: Well, I think that the mzattar
is admissible.

I will say, however, that there iz serious doubdt
a2s to whether in that last sentence we would ragard hix as
testifying as an expert. However, I think the record will
show that,we deem it o be admissible, but there is a very
serious cuestion as to the exrertise and I'm not aven mention-
ing the question of weight.

MR. ROISMAN: All right, Mr. Chairman.

CHAIRMAN MILLER: I take it then, iMr. MeGarry,
you are moving the introduction into svidencs of Aoplicant’s
13, ceing the preparad direct testimony of Mr, D. 3. Starrait?

A6 102 57 ()
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npbh?7 CHAIRMAN MILLZR: There being no 2biaction. .t ’
will b2 admittod into evidance.
(Whereupon, :ie document
previously marked as
Applicant’'s Exhibit 13 was
received in avidence.)

MR. MC GARRY: I would at this time call Mr.
Lewis to the stand,

Mr. Lewis has been previously sworn.

CHAIRMAN MILLER: Yes.

You are still under ocath, Mr. Lewis.

Wheresupon,

LIONEL LZWIS
was called to the stand as a witness on behalf of the
Applicant, and, having bean previously duly sworn, waﬁ
examined and testified further as follows:

MR. MC GARRY: Unlike Mr. Sterrett, I don't
believe I did ask the qualification questions of Mr. Lewis.
I'll proceed at this time.

DIRECT EXAMINATTON

BY MR. MC GARRY:

Q Mr. Lewis, have you prepared a statament of
professional qualification for use in this proceeding?
A Yes, sir, I have.

Q Is that statement of professional qualifications

e T03 501
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meb8 attached to a document called Testimony of licnel Lawiz?
| =
A Yes, i is. It's the baginning portisn of eh:
testimeny.
Q And does it encompass the first oage, sunning

ever to page 2 down to the second from the bottom paragrash?
A Yas, sir, that's correct.
Q Do you have any additions or corrcctions *» make

tc that statement?

A To the qualifications or to the testimony?

Q Tc the gqualifications.

R No, I do not.

0 Do you adopt the statement of gual.ficatioas as

your statement of qualifications for use in chis nroceading?
A Yes, I do.
MR, MC GARRY: Mr. Chairman, Mr. Lewis will be
offered as both a fact and opinion witness.
CHAIRMAN MILLER: Very well.
Any voir dire examination as to qualificatlons
or expertise?
MR, ROISMAN: Yes, Mr., Chairman.
CHAIRMAN MILLER: You may proceed.
VOIR DIRE EXAMIMNATION
BY MR. ROISMAN:
Q Mr. Lewis, what oxperience have vou had with

actually measuring radiation exposures as a result of pecple

o1 00 k610
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working 'sith radiation materials?

A Well, I've been involved in health physics f£ar .
25 years, Up until this very recent job where I'm ian charge
of health physics for Duke Power Company I heve b2en the
health physicist a: various power reactor facilities and was
directly involved to a grecatasr or lesser extent at that time
in measurements of exposures of people, directing the activit-
ies of people, and before that more and more involved, goling
backwards in time, more anrd more directly involved.

So I would say I've had at least Zan vears of
directc axperience in measurement of doses.

Q So that you have had experience in making surae
that measuring devices were placed at the appropriate Qoints
to get measurements and reading the output of those measur-

in, 4devices?

Is that your testimony?

A Yes. I interpreted your question as meaning
directly myself doing it or in charge of it.

Q No, I meant you doing it.

A Well, I answer, then, I did it personally for

aksut ten years. I've been in charge of it for perhaps 15

additional.
Q So the ten years were some time ago?
A Well, in the  Dbaginning years.
Q Yes, okay.

&
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and Casn your answer o my quasticn was chat ba;’c:i
these ten yz2ars is yes, that vou were dirsctlv inveivad in
making sure they were placed ia the richt placza, aad :hat
they were rcad correctly.
A Yes, that's correcs.

Now I'm involved Ia the suparvisory oi managorial

3enss,
Q I understand that.
Hzs the equipment changed much in “he last 15 years?
A Yes.
Q The tecimiques for doing the measuramentz changed
much?
A Well, the techaigues for doing the measurenents,

the zampling, has not significantly chaaged. The equipment
has increased in complaxity bv a comsiderabla amount.

Q Can you tell ma, waan you calculata he amount
of exposure that a worker gets from haadlinc epent fuel, do
you do it on the basis of actual axposure, or do you extrarolata
from the amount of radicactivity that is being eminatad by
the spent fuel itself?

A In the values in ay testimony we rave used actual
experience data at Oconee Nuclesar Station in previous refuel-
ings, principally 1977, 1978 data.

Q And will you be abls to testify as to tha accuracy

of the experimental data gathered from earliar gxpari

qmﬁﬂ wa“.u.ﬁ |
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mpbll Will you, of your own perscnal knowledge, know whather the
Measuring cevices were in tho right places and 211 the ‘
emplcyaes were proverly checked and that kind of thing?
A Yes.
MR. ROISMAN: That's all the voir dire I hava,
Mr. Chairman.
CEAIRMAN MILLER: Very well.
You may proceed.
MR. MC GARRY: Thank you.
DIRECT EXAMINATION (Resumad)
BY MR. MC GARRY:
Q Mr. Lewis, ‘jave ycu prepared tastimony for use
in this proceeding?
A Yes, I have,
Q Do you have a copy cf that testimony befora you

at this time?

A Yes, I do.
Q Is it entitled the Tastimony of Lionel Lewis?
A Yes, sir, it is,

Q And the first two and three-quarter pages contain
your statement of professional gqualifications, is that correct?

A That's correct.

Q And your testimony begins with the last paragraph
on page 2 and runs for 7 pages, is that correct?

A Yes, sir, except I have some changes and

A, 0T
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sa makz thosa changas
and Jelgticns,

All right.

Cn paga 2, the last paragraph, the first part of
tha sentence, strike the words "the various sontantions
Conceraniag”.

And also strike the last sentence on page 2,

On paye 3, I have some number chancas iz taat
table, the first one being item 3 under Total Dese. Change
that value to 49 instead of 43,

And uncder item 5, change the value from 536 o 55.

Then alse under Dose Differsnces, the valuas
Change slightly from 3€, number one, that is, from 36 =0 35,

Numbar 2, from 59 ¢o 38.

Humbar 4, from 24 to 23,

And numbar 5 would change from 8 to 16.

And on page 4, the valus 8 again at the top of
the page should be 16,

It says 'for alternative 4 thera's a value of
1.12.' Change that to 1.04.

It says 'for alternative 5 thera's a value of
0.14.' Change that to 0.13.

On vage 5, strike the last paragraph, and %.-n

algo the remaining Dagea 6 and 7.

446108
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MR. MC GARRY: ir, Chairman, I might note foxr
the record that tha Applicant has struck {rom the testimcny
of Mr, Lewis, as he's incdicated, the bottom of 5, all of 3
and 7. The reason th-. ctestimony was in Mr. Lewis's prepared
testimcny was to address the coatentions raised by Caroniina
Action, Davidson PIRG, Inasmuch as they are not parcies to
the proceeding at this time, we have chosen to s=rike tha
tastimony in that regard.
This is not to say that if the Board has guestions,
Mr. Lewis we submit has the information to provide whatever
responses the Board deems necessary.
CHAIRMAN MILLER: Thank you.
Wa believe the racord is clear on that. If tae
Soard should have questions which touch upon the stricken
information, we would advise both ccunsel and the witnoas.
BY MR. MC GARRY:
Q Mr. Lewis, as corrected, do you adopt the testimony
cf Lionel Lewis as your testimony in this proceeding?
A Yes, I do.
MR. MC CARRY: Mr., Chairman, at this time I would
request that the testimony of Lionel Lewis be marked for
identification as Applicant's Exhibit 15.

CHAIRMAN MILLER: It will be so marked.
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Applicapt's Exhiois No. 15
for idautificatiscn.)

BY MR, MC GARRY:

Q Mr. Lewis, turning to page 2 of your tes:imeny,
fecucing your a*zention upen the chart contzined oa page 3,
would you 2xplain ¢o the 2oard and the par:ies the compecnent
parts of 2ach ons of these Zotal dosa (perscan~rex) ficuras,
what specifically goes in ¢o0 making up tho 247

A All =ight.

I'11l just outlina the genaral aspects of it first,
and if you have additional gquestions we can break that down
furthar,

Cn item 1, thare was the rervacking work vhich
totals 76 person-rem, and the additional 4“ransfers of sgent
fuel assemblies due ©o the rerasking ovar to Unit 3, for
example, which were eight, totalling 84,

Under item 2, the reracking with poison racks for
Units 1 and 2 wers 72 person-ren, the reracking Uait I was
25 person-rem, and the additional transfors of scent fuel
assemblies due to circumstances invelved in the numbers of
assembliss and what was roquired to work gave an zdditional

ten person-rom.,

For item 3, thera ware several compenents. The

A6 110
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mpk2 dose to the driver to transfer the spent fuel from the
existing spent fuel .it 0o an AFR on the Oconee gita vas .04 .
person~-ram, the dose for aessentially loading and unloading
the fuel was 40, and the routine operation of the facility
led to occupational dese for the year of 9.3 man-rem.
CHAIRMAN MILLER: Did tkat consist of 40 plus 9.3
plus .04?
THE WITNESS: .04, 40, 9.3, and there's an addition-
21 .04 dose which is annual dose to the local population from
routine releases, tocalling 49.38, which I rounded off to 49.
Item 4 consisted of several components, dcse to
drivers to transport the fuel to a storage facility, in this
case we assumed near Durham, North Carolina, so as to get a
maximum dose. Anything located elsewhere on ocur system would
be less dose.
BY MR. MC GARRY:
Q How far is Durham, North Carolira, from Oconee,
approximately?
A My understanding is approximataely 270 miles.
1.5 man-rem dose to drivers to inspect the
shipment at Oconee prior to departure, ten person-rem dose
to drivers to stop and inspect the shipment en routa, ten
person~-rem dose essentially for loading and unloading,the
40 again, as previously, routine operation of the facility,

9.3 again, as previously. Annual dose to the local pcpulation
H6 T
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from routina relzasas, .08 person-ram, and there's an annual
sopulation dose =0 parsons living aleng tha tr:n:psfzanion
route % 1,04 parzon-rem, totalling 72.02, which I/;ounded
o 72, i

Item §, various factors involved. Dose t> drivers
« transport spant fu2l from Oceonce to lMeGuire, .8 person-rem,
dose to drivers o ingpect the shipment at Oconase prior %o
departura, 10 person-rem =-

”

MR. ROISMAN: Excuse ne. \'f

Can tha witness slocw down and start again with
Item 57 1It's just mrot possible Lo write as fast ag ha's
talking.

THE WITNESS: Cartainly.

Item 5, Shipping/Siorage at MeCuirs. The dose
to tha drivers to transport the speant fuel from COconzs o
MeGuire, .9 person-rem. The second compcnent of that, dosa
to the drivers to inspect the shipment at Cconse prior o
departure, ten parson-rem. UCose to driver to stop and
inspect the shipment en rcuts from Ocornee ¢o McCuire, one
fifteen minutes stop, essentially, five perscn-rem. Dose to
handle, prepare, and inspect shipment, esseantially load and
unload, 40 perscn-rem, routine operaticn of the lcGuire

spent  fuel pit with the fuel in it. 9.3 person-rem, annual

dosa ¢o the local populatioan from reicasas at MeGuize, .03

person-rem, and the aanval population tc parscone along the

™7 A
i i .
; kN
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¢rangportation routa transporting the fuel was .13 pe:son-rem.
totalling §5.26, whici T nave rounded to 65.

T™e chaance prinecipally that I'va given beloze
from 55 to 65 was not adding in the routine cperation value
of 5.3, just an inadvartent omission when this was prapared.

The doge diffarances are due to che fact :hat
we have a couple crf number changes, and the subtraction
leavas 35, 58 instsad of pravious numbers.

BY MR. MC GARRY:

Q Now, Mr. Lewias, these total dose figuras <hat
you have just provided tha background information for ware
calculated upon the basis cf 400 ghipmonts, is that correct?

A Yas, that's correct.

Q Axd if one wers to calculata tham upon 209
shipments, you would simely scale them down, is that correct?

A Thare i3 a factor in several of them that
involves the 400 to 300, so it would ro% be 2 simpla ratio.
We would have to scale that component, whather dus to 400
or 300, and add them up.

Q But each one of thess total dose figures would
be lower, would they not, if we wers to assuma 3007

A That's correct, they would ba in the same sort
of general proportion tc 2ach other.

Q Mr. Lewis, directing ycur attantion to page 4

of the testimony. vou have figures for alternative 4 and

A A7 1 4 4
& e O |
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mpek 5 alternaiive 8.
b Taz, sir. I
Q Would vou again providas ths comporant pares

and the thought process that vant into the derivacion of
24

those respective numbers?

A You mean the 1.04 value and the .12?
Q Correct.
A A1l right.

Dose to the population livire along the route,
we essentially did a scoring calculaticn and found that tha
NRC value of .l man~-rem was tha aporopriate velue. We did
our own calculaticns; they vary slishtly from that valae.

We multiplied it in the first case, ratioced it
by the population difference, the Durham pooulation ovar #o
MeGuire Nuclear Station, which was 327,000 over 42,000, and
then also muitiplied it by 490 shipments iastecad of 300 3hip-
ments to coxe up with the value of 1.4 maan-rem.

Similarly, with alternative five, we 200k =hs
value of .1 man-rem that we had scope and found ¢he NR2
answar was approximately correct, multipliad it by the ratio
difference of 400 over 300 shipments, and 1: comes out .13
man-rem.

o} Mr. Lswia, on the bottom of page 4 vou staze that:

"The tramsportation dose is, in my opinicn,

as low as rsasonably achieveable, ALARA."

".ﬁ&
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mpbé What's the basis fer that opinion?

A Wall, there are a number of aspects that co iato .
the cdose., For one thing, the cask is licensed for fuel that
could yying the radiation levels on the outaide of the cask
to.2ﬁo mr per hour on contact, ten mr per hour six feet from
the outside of the transport vehicle.

This fuel will essentially be 20 &5 40 mr per uour
on the surface of tne cask, and abnont three mr per hour a:
six feet. So we have a considerable ratio downwards of radia-
tion levels that actually will occur based on our experience
versus what is permitted by regulations,

Now there are other factors that go into the
transportation dose, 2s we've discussed, in each one of
these. We curselves have policies limiting doses to peonia
at the plant at work, ané taking as many measures as wve can
to see that the doses remain as low as reasonably achiaveable
in the plant.

Q Could you give me a 'for instance' of cne of the
policiee and procedures, or several of them, for that nattar,
that you take at the plant?

A 211 right.

Fundamentally the NRC regulations, we are
considerably -- our policies, our administrative policies
for exposure to personnel are in general considerably less
than permitted by NRC regulations. For example, NRC == in

i

(e
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Tph7 NRC reculatione peenlic can. in accordance with the zequlatio‘
g0 up o -~ cmritaia p. lo can go up o 12 wam 3 yesr., We

have always had an adninistrative linit at Ocones Nuclear
Staticn o 1500 millirem per year, and we hava not axceeded
that either for our peopnle nor for ocutside paopla as to the
dnse we allow them to get at our station.

e also have quarterly limits of 2500, wherza the
Tegulations say 3000. We have step procedurss that need
aprruvals to get significant increases in dogae u? to thosa
limits from the station manager in many cases. 30 we exert
a great deal of control over the actual dose rhat peonlae can
incur.

We take a great numbar of szteps, ror examala,
in the reracking work to assure that the work was dones as
low as reasonably achieveable., And as ws ge along we koao
modifying that, In cther words, we don't just set it at the
beginning of the work, but we modify it as we go along based
on actuval experience.

The first day you do it in advance of tha work.
In a sense you'ra going on in your own engincering judement.
So you make certain conservative assumptions, 30 you can find
certain aspzacts of it that you've overestimated and under-
estimated. We correct as we go along.

Ne have done that in the reracking work that's

progressing right now.

et 116 {4
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mph8 Q Aad are you going to do that witk reuspect to

this transportation activity?

A fas, sir.

And so the doses that we've figured here Lnvolve
looking at ev ry aspect cf the dose znd making sure it's
ALARA. And as far as transportation dose, of course :there
are occupational >omponents of that. There's componants of
dose to the public. As far as the public is concerned, I
think it's the ratioc of the dose difference on the trangport
container versus what is allowed that makes it as low as
reasonably achieveabla.

Q Now with respect to the occupaticnal dose, can
you explain to the Board and the parties what measuras
does Duke take when it loads an assembly in a cask?

A Well, we try to work with crews that are “‘amiliar
with the cask so that they're not in the process of learning,
for example, as they do the work. We've made a great many
shipments from one pool to the next, I think something like
284 or more shipments.

These are done by crews that are familiar with
the cask and can do it rapidly as compared to new people
coming in day by day. We decontaminate casks. We load them,
of course obviously load them under water and put the 1.4 on
under water and bolt it, decontaminats i%t, load it ranotely,

obviously because of tha weight,there's many measurus that

117
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are taken, both exposurs control znd in handling, wiich .
refuce €i 2 dose.

Pra you geti.ng at somethino in pareicular <hat
I'm rot cov .ring?

Q %o, Mr. Lewis. I thiank you're doing fine.

CHAIRMAN MILLER: You're happy with it, area's
you?

MR, MC GARRY: I'm smiling,

BY MR. MC GARRY:

Q Mr. %swis, on paga S of your testimony yoi make
refarence on line four to 0.4 millirem,

Do you see thot figure?

A Yes, sir.

Q Again would you please axplaia the componnt
parts or how you darived that ficura?

A All right.

I just assumed that there was a car or schoo]l bus,
whataver, following at 50 faet behind the transport vahicle
containing the cask, carrying the cask. I took the actual
dose rates that we have observed on fuel, tyvical fuel value
that we have observed on this cask and just did it by inverse
Square law at 30 feet, assumed soneone followad it for ten
hours, say, to Durham. And the dose works out to .4 nillirem.

Q And could you please go throuch the same process

with respect to the 30 millirem figurs that aspears at the

pgg— 118 200
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bottom of that first paragraph on page 5?7 .
A All right.

We assumed that the spent fuel cack on the tiuck
was stalled or stuck on one lane of a super highway and
that there was a car or bus or whatever in the ajacent lane
next to it, and the nearest person or people in that car were
an average six feet from the cask.

The doce rate is 3mr par hour, and they're there
for as much as ten hours; the dose would only be 30 millirem,

I assumed that that would be very counservat:ive.

A traffic jam would get cleared in much legs time than that,
but that seems like an upper limit value.

Q Mr. Lewis, directing your attentiocn to the middle
paragraph of page 5, thers appears a figure 400 millirem.

Just so I'm clear in my mind, does this paragraph
address the situation where a truck carrying a cask has been
involved in an accident, perhaps run into a ditch, the
cask is not impaired, but you are faced with a recovervy
activity to put the cask back up on either that truck or
another truck.

Is that what this paragraph is directed to?

A Yes. I assumed that the truck carrying the cask,
for whatever reason, has fallen over, and that the operation
would be the removal of the cask and ralocating it on znother

£ruck to “ransport it to McGuire.

M6 119



2731

anlil Q iz, Lewls, yesterzday I veclanteoraed you, pwrsuant ‘
e tha Board's questions and I bhalisve some of the partics’
quescions wi:h respact =0 a mattaer that had coma up during
the cocurse of thase pﬁoccedinqs, and :zhat concarned Duie’s
' exXperienca with a particular shizmment 0 the Crystal *iver
Plant ¢f Plorida Power Corporaticn.
Are you familiar with that particular activity

that I have msde referance to7

A I am.

Q llow, that waa a coataminatiey iscident, iz that
correct?

A That's corzect.

> That did not iavolve leakagae, did iz?

A It did not.

Q And to put the matter in perspective for tre Bcard

and the parties, woild you please dascriba how a cask in the
first instance becomes contaminated?
A All right.

In order to be loaded, of ccurse, the cask i3
immarsed, lecwered into the spent fuel basin, and the fual is
loaded into the cask and the covar is put on.

Q llow is that basin contaminated?
A Oh, I was going to 3ay the basia is usuzlly con-
tzaminated as a result of somewhat being tihe same as the

rzactor water during rafueling, and from che fuasl

assamblies
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that sit in the pcol. So casks are nsual.y washed dowa as e'
they're removed from the pool. Then thev may also be de-
coutaminated using various methods ranging from auzoma:ic
high pre.sure rinses to hand-cleaning in ordar to get <hum
down to the shipping limits.
Do you want me to continue and describe this
incident?
Q Yas,
Now with respect to this particular irstance,
did this activity take place? In other words, you did lcad

the fuel in the pcol, is that correct?

A That's correct.

Q They did take the cask out of the pool, is that
correct?

A That's richt.

Q They did wash down the cask, is that right?

A Yeas.

Q What did they do once they washed down the cask?

A All right.

In accordanca with our pvocedures, we have sort
of a form. We have to make sure that the radiation levels
and contamination levels are in compliance with shippirg
limits, DOT regulations for shipping.

These measurements were made and racorded. Thay

took about, rargi- wvarioucly, 65 2o 85 smears of the container.

LA &
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You'ra supposed “n take a reprasertaiive Tamnla
ovar the suriace of the container.

9 tiow what do you mear by “smaars®?

A A smear is & wipe with a small paper oz cloth
circle which veu wipe cvar a given area, like 100 sguave
centimeters we use a2s a unit. Then this is takcn and cocunted
on radiation counting eguipment to make sure that vou do not
hava Icose contamination in excess of the shipping liaits on
the outside surface.

So in orcder to do this they take 65 o 85 samples,
smears, wipes, couat them, and ensure that at least what
they've szampled is lasc than the limit, and therafore :he
regulations permit you to ghip it.

tthen this cask =-- Now, these measurcmeats were
also verified by an NRC inspector who was onazite at tha tcime.
He confirmad -- He happened to ba there and he lcoked at the
values that thay received.

Q And the values received were within iimits, iz
that correct?

A The vaiues that they measursd were withis <he
limits to ship.

Whea the cask got to the Crystal River Plant, tho
people at the other eond take smears and count tham to see that
it is within the shippine limits when it gets :hasre, or they
may have to clean it possibly before it goes into thelr pool.

A A

' A L 9
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They took samples and found in a couple of cases
there were certain spots which read coneiderably higher <han '
the shipping limits. Cf course, they had to raport this, in
accordance with the regulations, which they did, and the NRC

reported this to Duke Power Company.

s
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New there are gaveral phenomena <hat would sarve
€o answer how this thing couid cecur:

Cne: vou obviously d:..': smear tls antiras cask

—— . . ——

whean vou taksz zixty-five samples, and zomnecnz 2lse could snear
a place where you neglected ©3, and have fourd sonethiag,
Thare’s another shenomenon whicsh, in layinan's
terms, seemsto Le thaet a cask can be clean: in othar words,
let’s say, less than tha limits, and if vou smeared the thing
totallyr and, as a result of being transzported, heating np
and so forth, it seems like the pores of the metal open to some
extent as it expands temperature-wise, and, as you get there
Aad then smear it you’ll £ind high levels scmetimes, This is
something that they have found fo- years in th2 nutclear
industrv,

At any rate, NDuke has taken corractive action,

much more cara and concern in future measurements. I+ did no+

e —————

represent a hazard to the health =nd safaty of the nublic, i

9 Why didn’t it oresent a hazard to the public |
health?
P>y Well, it was a small amount, it was localized,

The dose that you might get from the contamination on the sut-
side of the cask added to the total dose coeming from the fuel
within the cask was still much less than the limit of 200 milii-
rem per hour on the outside of the cask, althouch normally

that is not additive., But I'm just saying for the purpaises

POOR Cociht— |
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here of stating that it's not a hazard to the nubliec.,

I would expect you would have io have an 3x*;1‘emeq
co~+aminated cask, very large areas on most of the casis, to
get Into a prohlem area wiih the public,

But this is the regulatory limit, and we were
conu.iderably in excess in several spots, and it was not leakage
of the fuel,

Q How is Duke going toassure the public and this
Board that it's not going to ship a contaminated cask of the
nature that you wers just describing that in vour view would
Present a hazard to the public?

MR. BLUM: Ohiection to the leading,

CEAIRMAN MILLFR: Pardon me?

MR, BLUM: I object to the form of the question.

CHAIRMAN MILLER: I think he askad him "How.™
What does that lead to? Whati answar does it suggest? -eyhich
is the test of the leading guestion.

MR. BLUM: It's not really leading, althouvh that
was the first thing that came to mind., What it does do is

‘sume facts not in evidence, And it is a compound question in
that the question=- well, assumes a great many things that
there has been no testimony abcut,

CHAIRMAN MILLER: We appreciate vour suggestion,
The basis is getting more slendar all the time.

I think we'll overrule the objecticn, 7 4

A AL t £
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precadare, and ii's welatad to szommzthivg rearonably fLingible.
I8 net 2 hypothekical guestion: veu understand chat?

{3 WITNES.: Yas,

CEAIRMAN MILFER: Vayrv well.

THE WITNESS: We alresadyhad orzocdures ac the tine
thesa zhipments got threngh which reguired us to doswaent on

- e 9 -

tne shipment form the rcdiation levels ard :he cont:amipat.cn

I thiuk wiaen this happens evarvane is very cone-
cernad that it not hapvpen again. If you riceive from the NRC
2 notica of wviclation of the shinping limic it's rot 1 pleasant|
thing to go throuvh. You take extra cara ané concern neyi

tim2 te ingura that +his iz the cas

o

i

But if we run into chis rvhencrencn and i: e

lierally true that the cask expvands and coatamipation ccmes
out of the pores, then it's geocing to get worse frem tima to
time. But we certainly will take more care and concain; using
tle same procedures we already have, which recuire us +o @mke
samples, require us to insure that there is no leakage, remuire
us to measure radialon levele, and to sze that thev comply
with the regulations.

MR, MC GARRY: No furt'ier guestiors.

CHATRMAN MILITR: Crosg-examination, Mr. Roisman.

e s
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~event, to insure that it is corract when I use
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AR, MC GARRY: Lxcuse me, I misspoke. have

ou m
. QC

one final gueastion.

CHAIRMAN MILLER: Okav.
2Y MR, MC GARRY:
Q Mr., Lewis, in your testimonv I believe vou relv

upon informaticn you obtained frum others. Is that correct?

A I rely on information I obtzined frcm others;
that's correct.

Q The information that vou relv upon, is tlat the
type of information that a health physicist like yourself
rcutinely relies upeon in order to make the decisions that

you're called upon tc make?

‘v o« won’ o necessarily

pache &
rely upon it in the sense of accepting them without critical

judgment. I would determine in my mind if the nunber seams

legitimate or not, and trv to get the basis of it in any

i
Q Thank you,

MR, MC GARRY: No further questions.

CHATRMAN MILLER: Cross-examination, Mr. Roisman?

MR, BLUM: If possible, Mr. Chairman, Mr. hoisman

asked me if I would initiate cross-examinatior.

CHAIRMAN MILLER: Very well, Suit ynurself,

MR, BLUM: Mr. Chairman, this is a document that

has previocusly been identified as CESG Number 2, and I have

~
¥ S
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Distributing deouments,)
CROUGS-FAANINATION

BY MR, BLUM:

Q Mr., Lewis, do vou recognize CREG Number 27
A Tes, I think so.

Q Ané what is that?

A Well, it's a veport from the NRC 0ifice of

Inspaction and Enforcement to Duke Power Company, nart o snoe
anvway.

2 Beginning with paragraph 11 «-

MR. BLUM: I should not2 for the record that *he
identification of this document is CESG Number 2, ZInspe2ciion
Report. The word “Why?® at the bottom and the undariininga
and parallel linincs in the right-hand margin were not ori-
ginally a portion of :this., Those were perforred by ue,

8Y MR, BLUM:

Q Beginning in paragraph 11, Mr, Lewis, is :hat not
the description of the inspections rerformed crn ihe Crrstal
River shipments?

A We shipred four assemblies from Cconee to Crystal
River and the inspector was thers at the time, so I quase 11l-A

is a statement of that.

Q Well, no. I mean the other parts of 11 which
56 128 E74 120
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continue cn tha next chree naceg, do they describe the NiC {

inspection of thosz == [ Tue.g two of thosze Civaetal River q
shipments? ;
A Yes, in their terms, in their words, }
0 How let me as< veou first of all whethar -- at one ;
place....

Let's see. In looking at paragrash ¢ on 1-8,
in that paragraph it refers to a plant’s beta-gamma limit of
2,000 dpm, disintegrations per minute, per 100 squarae centi-
meters, and then a few lines further down it recers o a 230

dpm rate.

Which is the actual plant limit, if ycu know?

A Both of those are plant limits. They are 2ach

for different things.

Also, there's some confusion in this report: wich
the plant limit and the COT limit for shipping. Appareatly
in this case they're talking the plant limit which is a factor
of 10 less than the DOT linit for shipping. And I'm no- clear
on why the confusion. T think it was on the health phvsice
people's part, interpreting our system health phvsics manual
tc mean that 2 shipment has to be decontaminated to the normal |
Plant limit which would be a factor of 10 below the recqulation,
I thiqﬁ that was an error on their part.
v The intraplant limit is 200 disintagraticns rar

minute?

-
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{
ebd A Yo. T waz makiny the point we have we have l
2 coentanination limite fecr work ineids the piari which are ‘
|
3 i written intc our sysiem healtch physics manual. i
? 1
|
4 The peopls, mistukenly in my opirion, usei this

5 | valuae, the health physics people were vsing thic value as a

5 || contamination iimit o2 the cask and on the truck, rather than
7 | the DOT regulzstions for the zhinment.

3 Q What limit is called for in the 70T reqs?

9 A Thevy can ship a cask with up to 22,700 disinte~

10 |' grations par minuta per 199 sCuare centimeter:z on the cask,

1 Q And what is your plant limig?

i2 ; A The plant limit is 2,00¢C,

13 g Q What is the factor for 2007

14 A Anyvthing going outside of the res:ricted area of
i5 ! the plant has to be essentiallv less than w=- at that time at
i6 ! least, less then 200 dpm Per 100 szguare centimatsrs, &o thay
17 g interpreted then the “ruck, not. being a cask. should he at
18 i the lower limit, ~

19 ! Q What is the limit now? Vou implied that was

20 {| changed,

21 A We're in the process of ravising cur health nhysics
22 il manual, and we left it a range cf 290 to 2,000 for anvtiing
23 || 90ing out c©f the plant, with a preference of 200.

24 o) Now as I understand thiga raport, the first trvek
25 || to arrive at the Crystal River facility showed, in the swipe

--‘
1
-
———
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ebs 1 test, renges betwe 1 30,000 and 100,000 disinteqrutions ver
2 || minute per 100 cantimeters cquarad. d
3 A You're cver on page I~9?
B Q Paragraph ¥,
5 A Yes, sir, that's the statement.
6 Q Well, do vou know whether that's true?
7 A I believe that that is correct.
3 w And 1 take it that no one realiy knows the source

9 || of this increasa in contamination. TIs that trua?

nu

11 | was either a spot that we 4id nc: sample, because vou can’t

10 A Well, I think I've testified to the fact that i+

IziLsampla the total area of the cask, or we had *his phencmencn
13 || which leads to increased contamiration on a reliatively clean
14 || surface after it heats up, and over a veriecd of time,

15 Q Do you know for a fact that “here isn't a fzulty

16 || veld on that cask?

17 A A faulty weld that would let water through from

18 || the inside?

19 ' Q That would hold pcel water?

20 2 I don't know about any weld that could hold pool
21 lwatct.

22 ! It says, in the middle of that paragraphs

z3 "Tests were inconclusive but did not

24 aprear to indicate that the excessive su:face con=

25 tamination resulted from anv leakage of cask
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It also talks about the subsarface contanination
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chat comes up durinc transirs,

Q You don’t know whether thare are :znv serzi:ches,
Scrapes, any other indentations on the surface of that cask
taat conld hold pool water, de you?

A When you're talking about peol waiar, are you

talking about: a drep, or gallcns?

: 0 Either.

A I do not have knowledge of that bu: casks are
asually smooth and I deon't sea how it could hold large amoints
of water,

Also the casks are washed down gulte chorcuchly
during the cecontamination and open removal ffum the pcol.

In any event I also testiZied that eva

=

o

though

it was consicerable above the shipping limit in sare places
on that cask, that I did not believe it to renreseat a hazard

| to the public. And I don't think the regulations wers sritten

ﬁso that anything in excess of that value would be a hazard.

They're all considerably less than a value that wonld b2 a

I!hazard.

Q Then I take it there was a second assembly which

left Oconee some time later, and that also reportec this :ame
prcblem, hot spots on arrival. Is that true?

A Yes, sir, that's correct.
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e daq ¥ou noc onangec vonr vrogsdursss in tls ipe

A e had chanTed the nroccauvras a’sr =hs cecord
or2 becaus: we rezlizad then =hat iz wasz 3n inssrument

calibratien prchlem in addition o the het epotc.

In other words, if you don't calibrate ar instr-
ment precisely for the enmergy that yeu're measuring, you san
run into considerahla2 srrors., inen we calibrated exactly for
the enargy that wa ware -- the energy of the radionuclides
on the smears cf con:aminations, we found semaching like a

factor of three errcor which has been correcte’.

Subsequent shipments with all th+s prablame we had

previously and all the concarns ware caken, wsre in complisance
with the reculations.
Q I alsc take it that che firust shirment to go out

had a trunion tie-~dovn bracket that was not correctly tisd
down,

A I have 1o krowledge of that, not being in the
health rhvsics area, but that's what the nage staices,

Q Ycu were not precent when this cask actually
left the area, left Duke Powar Station at Oconee?

A That's correct. BResides, the acival tis=down
werk iz not a health physics area, so I Zon'i have dirsct

ks
ﬁﬁi *ﬁi’\ JIRMELY

0 Do yeou knew anything about tha 'o ﬁﬁt'te

861332, .o

knowledoa of that.

SO ——
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torqued, th .t is, being closed without :the apnlication cf a
tercue wrench? .

A T do not know anvthing about that othar than what
tha statesment says on the page.

MR, BLUM: Mz, Chairman, I don't know thet this
is the correct time but I would like to :ffer mxhibit 2 iato
evidence for this hearing,

CHAIRMAN MILLER: Well, let's see if there’s any
objection to the cffar.

Does anvone object to the cffar of CESG Exhinit 2
for identification, which apvears to be-- At least the
paragraph cenaminated "Shipment of Irradiated Fuel Assemblies,”
Number 11, refers tc the Crystal River Plant incident which
has been described.

MR. MC GARRY. 1Inasmuch as the Board has asked
about it, Mr. Chairman, we have no cbjection,

CHAIRMAN MILLER: The Staff?

MR. XETCHEN: No objecticn,

CHAIRMAN MILLER: Apparently there is no sbjection,
It will be admitted, CESGC Number 2.

(Whereupor, CESG =xhibit 2,
having been previcusly
marked for identlfication,

was received in avidence,)

BY MR, BLUM:
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: v) MY, Lewis, locking a2t vour tastingonves Actually
i
# LT I 2an get back o the casgi:

¥ . - Fasnd ¥ L - %
e you fauiliar with

S —

cas<e ownaed by Duke Pover?
A I understand that they are not 1 censzed ak the
present time, and that's abou: the exten: of wy understanding,
Q Now when you calculated this totai dose ina yoar
table, I notice that the diffarence setween ithe toital dose

and the dose difference anpears “o be 49 perscn=rom,

JrRp— - ———— — . -
A ——— o —————.
——

A That's correct. I took Item Humber 3, al:ernative

3; which was 49, and assumed that to be zero, and subtiractad

that from every other value and wrote the difference “n. I

ad

just pat the lowset vaiue and subtracted it from £11 the cthers.

j| to show a dose difference between any alterpatives and altcrna-
i

| tive 3.
i

i Q Does that Zigure, the 4%, contain any razference

| to the background dosage?

A This is a dose in addition o baciigreund.

Q All right.

Now how do you calculate total dose?

A I'm sorrv?
Q What is {otal dose? How do You calculate thas?
A Oh, Well, I've gone through that uvpoa exarinazion

by our Ccunsel showing the various corpcaents tChat went into

the various alternatives. Do You want me to reviaw that acain?

o |

" 44135
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Q Loas it involve the number of people in thesa
|
varisus activities” .
A Yes, and the time they work, and the fizlds zhey
work ir.
Q Is the figure, for instance 49 for item 3, is

that inflated because of the additional number of peovle that
would be working at construction?

A Ne== Conetruction of the Oconee site?

Q Yes, construction of a separate fuel storige
facility at Oconee.

A You mean we might be loading fuel in ther: while
tley're constructing it?

Q No. T'm saying that if there were more paonle
involved in that activity than would be involved in sh:.pping
storaga at McGuire, would that cause the construction ficure
to be higher, 3 higher than 5?

o I don’t understand where construction enters into
the dose. In accordance with ALARA princinles, we only give
dose to people that need %o receive dose as oart of tleir
work. And we try to minimize ANy unnecessary axposure.

It would assume that the fuel was placed in thera
after it was constructed and there are no construction peonle
left.

Q All right, I think I've got that.

Now how did you arrive at this ficure of £150)

446 136
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Tha requirsments in =2gulations to ko2p all exe i
pcsures as ilow as reééonably achievablie is reslly a qualie-
tative requirsment., There is not a acuantitacive rethod of
datermining it. So in order to make evaluaticns we ofen use
an apr .opriaie value. We have chosen the $1597 value as the
value of person-rem for sccupaticnal @Xposura bdecause == mostly
from people, from the Canadian work and peopls in Ontario
dydro in Canada have done a great deal of work sn this over th
vears, anc I‘ve been in touch with them for a gooé numier of
years.,

Their most recant value tha: I'nm aware of is
$1500 Zor a parson-rem, not involving critical path shttdown
time for a reactor. And I've adopted that az a gced, zppro-
priate value for our use.

Q Well, I'm concerned with how you avaluate parson-
rems, which I suppoge relate to cancers, in dollar amounts.

A Well, if vou make ALARA evaluatiolsz it recuiras
you to look a£ the cost-benefit aspects, “he s:ate of the
technelogy, the socio-economic aspects, and so vou have to have
scmething te evaluate cost-benefits on.

The value of 1,000, which is the companion fioure
in there, was the valre derived at+ “he Appendix I hearings,

10 CFR 30, Appendix I, as the medical costs ~f radiation
3

.- -y 4 {

S
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exposure., UDuring th2 hearings they showed thit various inves-
igaters had come up with figures of from $12 to $600 as the .
medical cost value of a2 man-rem of exposvre.

It was rcunded off during the hearing tc a fiqure
of $1,000, so I am a»plving it appropriately o any publis
exposure, and the value of $1500 I feel is aporopriate right
now, not having any quantitative values to ¢o on from NRC or
other regulations as appropriate “or our work,

We use $1500 when we figure our own jobs at work,

whether to put up add tional shielui.. or not.

Q I take it that doesn't have a mortality factor
in it thenv

A The figures originally were derivod=e Well, the

$1,000 was derived from the medical value, the exrense value
of a man~rem.

Q You're saying so many man-rems czuse so manv
cancers which cause so much in medical costs to repair them
and then--

A That's how they were derived, and they we:re
rounded off to {1,000 at the Appendix T hearing,

At this hearing I understand that Dr. Ham:.lton
has spoken about the medical effects of the various doues,
My testimony does not get into that aspect.

Q So that that does not include any value f:gure
for the impact on the person who is undergoing the operation,

138
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! CRe cost or Thish 7ou considar., o ihs deavh of that rerson?
3!
g
. . " - -2 - . "
! 28 Pha 1200 figuy naludes a2 it Of Tasi exe
1
ol N > a%  oh o eT . su wy QP - e de e % <
d posure occupationally tc a comzanv. As I sav, the 21.600 is

be a2 valua of that expesure to thz company, plus medical cos

1 aspects which are in the $1,000 ficmra,

A Well, ths emplovee is working in the plaant; he

f

|

;

! to the employes, I take it?
!

i

! 4 " £ = e . :
} racaives a salary which iz a benefit, and e receives the
!

!

axposurs which he Xnows of., Je's aware of it, and he kncws

¥

ii he works within cccupational exposura limi:s astablished by
tir@ NRC and leading autneritias in the world. So he issumes
whatever risk goes with that exposurs.

Q Locking down a little hit on pagz 5, vou have a
series of parenchectical ramarks that bzagin “sach as approxi-

-

mately four milliom dollars," and ends three lines beiow.

own knowladge, do you?
A Those figurea were given to me by other pacnle

who testified as to those values in this hearing.

446139

i basad on ths madical ccst. The anvra incrazent of 2520 would

Q Ycu haven't looked at tha valua of tha: oxpcsaure

A On page 3?
Q Page 3, I'm sorry.
A Yes, sir.
i Q You don't know any of those dollar figures of vour

CHAIPMAN MILLER: I :hink we®ll :ake our mcrning

e
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CHAIDMAN AILALER: The ~vidasntiary heariag ¢
resune, plaase.
3¥ MR, BLUM:
4 Leoking at the next page; page four, Mr.

I did not understand why it was that the perszon-~ram &
route o Durham, which is alternative fouxr. was about:
10 times as high as the person-rem along the route tu
McCuire. cCa. you explain that=again?

A All right.

Taking the same average Jdose per assembly

plied by the ratio of 400 to 300 and the population ciffarences|

Lewin,
ling the

21lmost

ralti-

which, I believe, were something like 327,000 necple ovar

42,000, gives thav figurs.
Q So the differencea is tha: there ara a2 lot

ey " = . P
pecple within a half-mile of the route +#o Durham?

A Yes, and since it's a longer dis:ance ycr have
more pecple.

Q Well kut the distance is cnly about twice as
grezt, so vou're factoring in the closeness >f peopls to
Intaerstate 85, Lexington, High Point zad Crecnsboro?

A You have the ratio of 42,000 to sometching 1like
327,000,

Q What's the source of the 327,000 psople?

A These were values given to me by our Jdesiga

engineering pecple who rasearched it from Census fioyres, I

e | | AR

- ———
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believe,
Q All right. q
So as you uncerstand it, though, tha: would be
bacause there are people in Lexington and High Point who live
close toc Interstate 853?

A It's due to more people within a half-mile oF the
transport route than along the routes to McCGuire and alse
greater population densities getting up toward Durham.

Q I asaume, then, 1f you had built your alternative
storage facility away from Oconee but at some place in an
unpopulated area or where the roads to it led throuch an
unpopulated area, that you would have come out with a muach
lower total dose for alternative four?

A That's correct, we chose Durham bacause it would
represent a conservative value, it would be sort of like a
maximum upper limit of popul:tion dese and any other location
wculd be less.

Q Well, it's a maximum upper limit for what the
construction of a spent fuel storage facility away from
Oconee out not at McGuire could be?

A If we're talking about page fcur, the two values

there are population doses due to the transportation. The

404 value is due to dose to the population along the route
within a half-mile on either side of the route transporcina

fuel from Oconee #o Durham.
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Uvgean?

A 1 understand that's corrack.

0

S0 almost anvwhere other than Dusham that you :

chcse for this facility would be -- would give you a lesser

S = <iiowy S

value than this 72 total dose?
A Yes. that's corrsct -~ lNo....Well okay, it wruld
only change the increment due %o pooulation dose which is

104. 8o the dose, the only change you would see in ther:

i

would be dose to drivers which would be somevhat lass an
dcse to the population. But the main cémpcnents 2f Zoze would
still be there.

Q Well if you got it closer, for instaace, ycu
cculd do with only cone on-route driver inspection as opooszed
to two?

A Yes, in the case cf Oconee/licGuire, wa did jast
that. !

Q All right.

Now what is the background, the natural bac:grcund
rate in lNlorth and South Caroslina?

A I have wvalues which I've averaged Letween tae
two states of 140 millirem. They range from an average of

135 to 145 in each state.

Q Does that include just giving zvervbody a :

medical X-ray per year?

446143
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rays,

areas,

v

activity, tesrrestrial

! listed in EPA documents, which I can referance.

figures range from 80 millirem up.

iacludes the cosmic ray component of essentially 49 t> 45
and the interanal exposure component due to natural raiio-
activity in the body of about 25. So it brings the aserage

for South Carolina to 135 and North Carolina 145 and, there-

"Radiological Quality of the Environment in the United Stztes,"

and the picedmont.

you calculated the transportation -- or you telieved the
transportation dose to pe as lcw as reasconably achievable.
But it is not, according to your calculations, the lowest

dosage.

1745

03 aai

A That incindes natural background., radio-

uJ

£

osmic ray components of

G

na

Q I'm crnfused because I understanc that nomal

A 80 might be the terrestrial component. Tiis

the value of 140 that I chose is between the two.

This was taken from an EPA document referenca,

Q There's a difference -~ if yvou're including cosmic

I guess there must be a diffsrence between the mmountains

A It varies with altitude within certain la:itude
yes.

Q Leoking at your last sentence on this page four,

G
:_‘ -
=

L
A That's correct. &4
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@ In factk, zhe lowaszt dosage woulsd ke tha
2 . - - . - Bl " v ‘.L
constIucticon 05 2 separate fuel sterage Tazilicy at Oconece.
. | PR - - .
A rhat's corrscet. But when vou mcke & detarmination,

youv have to lcok at cosi-benefit agracts and you have te

sate taem,

'-I

avrz

Q But you're locking just in tarme of racdiation,
radiation raceived. If that is going +to be set as low as
reasonably achievabhle, it would be the construction of tle
separats fuel storage facility?

A There is no requirement to determine as .cw as
rezsonably achievable based on dose rats or Jose alone. You
have to consider ccst-benefit aspects, the state of tha
technology and other seciocicgical aspects.

MR. ROISMAN: Move to strike the answer o

witness' testimony about the lagal raquirements, nct guali-

rh

ied.
CHAIRMAN MILLER: Correc®, che answer is stricken.
It's stricken for whatever reason.
How wuat's your question?
BY MR. BLUM:

Q The lowast of thes2 five alternatives that you
have listed, the one that gives the lowest dogage is thrse,
the, construction of a separate fuel storage facility at
Occnes,

A I've already said that's correc:. [ 7

- —
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page five, and I balieve

i

Q Lookina at the top o
in your testimony as well, you're discussing 2 car oi = 'x.rus'
or wha%ever that's parked alongside the shi>ment in a *raffic
jam. .s it your testimony that it makes no difference as
to whether it's a car or a bus?

A No, I didi. : say that, I just said it mayv be a
car or a bus or whatever next to it in a traffic jam.

Q You're giving -- supposing vou did rave a school
bus, for example, alongside a spent fuel shipment in a traffic
jam, and the school bus or activity bus or cnurch bus cor
whatever was loaded with people or children; wouldn‘t vou
really have to consider the cunulative dose to the total numbex
of people postulated to be in that bus as opposed to the
individual dosage?

A If you wanted to do what?

Q If you wanted to calculate the tetal orohbakble
effects of the radiation that those people would receive.

R You “ould use either dose to the individual
and calculate the risk to that individual or you could take
the cumulative dose and calculate the risk o the porulation
that received that dose, yes.

Q In terms of calculating the consaquences, there's
no difference between one person receiving, let's sav --

Let me think a second so I can phrase this correctlv.

(Pause.) 7
A ‘
&40

r-‘
O~
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thiac statenmznt is corrace.

2 80 if vou had a2 dd~pagsang2r 3chccl bug parked
aiongside thig cask, as far as the conseguancas go ron wonle |

have 64 times what you calcoulzated?

A Zou may Nhave up ke 84 times as & maiimum upper

limit 2f the dose to one individuzl, yes.

Q And ien't it true that eo individuals 2ané
partigularly children ara sticularly suscaptible tc radia-
gion?

A It has been stated, but I don't kncw if it has
baen conclusivelvy oroven thoa: thara ars certiin psenl2 who
are particularly suscertible tc radiaticn.

Q Aren’t thers difizreances in zopu.cition seasitivicy
to radiaticn?

A I would assume taat there were, ves.

Q It's just that the state of ;he er:t s such that

we can’'t detarmine wheo iz more susceptihla aré wheo is less
susceptible t¢ radiation?

A I don't think that you can necassarily pisk out
an individual and say tnat e iz, unless he is obwvicusly
ill, Dbuat smong healthy reople, I balieve the ztatareat may !

Dr. Ilamilton has

d
B NN pninnen
) . :) &46 ] PGUM ﬂ.uii..u d{

correct. twever, the dcoza ig =mall an
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spokan to th2 haalth risks of those kinéd of doses.

MR, BLUM: il I may go over mv nctes for just q

a sacord.
(Pause.)
BY MR. BLUM:
Q On page five you talk about occurational doses

of up to 12,000 .iillirem per year. That's nct a total-bedy

dose, is it?

A Yes, it is.
Q Is ¢hat for hands and arms?
A Hands and arms or even higher. TFor extramities,

you can go up to 75 rem per vear.

Q Hcw many people did you assume it would take to
put the cask cn anothar truck?

A My assumption here was that whatever tecrle were
involved, one individual, the highest individual might get as
high as an upper limit of 400 millirem.

Q It might be a half a dozen indivicuals ge:ting
doses up to that level?

A Yes.

MR, MC GARRY: For the record, Mr. Blum, you're
referring to page five in that last line of guestioniag?

MR. BLUM: Yes. The middle paracraph, or the
last paragraph, I guess, now on page five,

THE WITMESS: I£ I might add to that. I think

A A 149 }
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agic? , Y 12e ficure Lz rather conservativa fal¥inge o pzopla wao ‘
4 have done +his wor of pickiang wp caskse ané rolcadine iz :
: '
3| . . : o |
| chay'r2 talking of maybe 20 minutss ¢ an hour. 1 just 2:suned
! . i
4 . T :
'i th: man was axpoeed to the highesst lavel for 1.¢ hours, so ;
5| !
i I  .dak the number is vacher zonservative. |
- | !
4 | - |
: BY MR. BLUY:
!
7 | : o . :
y Q2 What kind of a traffic accident did you zzgune? !
3 }
1
‘ o~ Whatever kind of accidsnt which led the truc: o |
9‘ turn over and tha cask to be lying on the side whera it ;
! '
io | : " ! . !
ﬂ needad to be picked up and put cn ancther wvehicle. ;
" | Q You assumed no releasss -~ :
12 s ia . ;
! 2 That's correct. i
|
* |
3 Q == Irom the cask, you assumed the neu:zron shield
14 were not perforated?
B}
‘ 13 A That's corract. |
18 Q Thank you, Dcctor.
'
i A
17 w MR. BLUM: No fur<her guastions. !
]
8 CHAIRMAN MILLER: Any further crose-eraminatica? |
19 MR. ROISMAN: Yes, Mr. Chairman.

BY MR, ROISMAN:

Q Mr. Lewis, in making yeur conclusion about what is

ALARA and what is not, did you zssume that if you did

transshipment now, that it would take cara of +hs gspen: frel

storage problam for the lifeti cf the Oconee Plant?

]
]
A I Delisve that ~- May I exclain the answer to thae?
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I don’t kanow if I can answer yes or no.
Q Sure. ".
A The statement that I said that tha transportation

was ALAPA, meaning the transportation dose from Cconee +o

McGuire Nuclear Station, the dose that people receive lcading

it, transporting it and iacluding the public dose was as low

as reasonably achievable.

Q Compared to what?

A Compared to what they cculd have received fron

such a shipment.

Q If the total shipment was going +o be 40(C?
A This assumes a shipment of 400, ves,
Q Have you mads any calculation of what would be

ALARA for the total handling of the spent fuel Zrom the
Oconee facility over the lifetime of the Ocones facility?

A You mean in a so-called cascade tvpe program?

Q That or any other cpt.lon, yes, arvthing that will
take care of the handling of that spent fuel from the Oconze
facility short of permanent disposal.

& I have been told by fuels people that perhaps as
many as 4000 assemblies might be involved in the so-called
cascade shipping program.

I would say as a first order as tc that if you
take the duse, the total dose from 3hipping and storags at

McGuire and multiply that by 10, the ratio o: 400 up to. 4000,

L6150
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(A chag LS gILveE YoU an upger Limid cf e 0t fove .
eevizatisanlliy ¢ e 2 papulation for ths o> R ant of
0on s . lag,

b Icu may you've haan tcld; ds vou know whace the
<uC0 number ccnas from? Do vou tew 4 =h:at i3 the 1. fatima?

i
.
L

A I havz no jersonal expertise in Zuil manajernsnt.
Q All xvight Let's not tallk abont iL, beczuse

I happen &3 kac. whare the numboer comes from zad sinc: o

calculated it, you don't kaow hovw I

going to ga: very far with the 4000

CHAIRMAN MILIZR: Unless ysou wisih o

87 MR, ROISHMAN:

calowiated 1lt, 78 ze ok
rumberx.,

-.oo-.‘ oq,

MR. ROISMANl: That's right,

U —

2 Let's go back, chough, to tha cucsticn I'vae Q0.
When vou make a calculaticn abou AL222, tthet i
you are doing is vou are taking the exposuras and trimemictina

them into person~rem and you are taking the doller cosnt of

reducing tiose exposurces assuning 100 == assuains 1§ $1360 per

person-ram being an adequate return
to speak, and anything in excess of
worth, is that correct?

3 We used the $1S0C valus

on cna's iavestmant, so

that being xere zhen it's

€0 avaluare takinc

certain action wiiich irould tand to lower *he izses.

615
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‘ agbll Q All right. ‘
i
!

-

e

fo it would be pcssible using that kind 2f a
calculatior, would it not, to start with tod~y and calculate
all the diZferent ways in which one micht hardle the spant

fuel to be discharged from Oconee bHetween nov and the ead

|
|
|
]
|
5
6
H of the lifetime of the plant =-- calculate, using the kinds o~

! assuwptions you've used here, what the person-rem expdsire
¢ would be of each of those alternatives ~- get from your
: Engineering Department or whatever a calculaied cost, the
1
.o l economic ccst of pursuing each of these alternatives and
! then do the way you ¢id,an ALARA calculetion of what 2ach
' alternative would be and what was truly ALAR), over tha

. = ¢ lifetime of the plant, is that not true?
' A I would not say that what is shown on paga
- three of my testimony is ALARA calculation. We do thase
- kind of evaluations normally between alternatives --
7 Q Wait. Excuse me, Mr. Lewis, I didn‘t ask you
" anything about page three, I just asked you & quastion.
- And if you could answer that question, and then if you want
- to give me an explanaticn, that's all right.
- I asked you, is it possible to do, and than I
s gave you what it was.
- A Well I wasn't sure I could answer your ques=ion
24

y2s or no, and therefore, I was trying to get at it in mv

»
B

unders+tanding of the gquestion.

6152
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conaider tc be ALARA evaluations.

Once yoa cdacide on what vou want :w do, 1ika

»

shipring and stcraga at lMoCuire, then vou taie all «re

possibli2 steps you zan to reduce the expesur2 to a level
a
‘ as low as veasonably achievable, that is your ILARA work.
i The othar is sort of a cost-benefit avaluation batween
0
alternacives.
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n I trust you're not offering me 2 l:gal cor clusior'd

vou're telliig me 4% own understanding of ALARA?
1t's my understanding of ALARA.

Q r . *'s operate for a moment on my understardingy of
ALARA. And yc can take my word for it :hat at least one
licensing board thinks that I'm right; okxay? -~just s¢ you'll
know there's a basis for my assumption.

Let's assume that the ALARA _4lculation dces
involve attempting to compare alternative courses of acticn,
and go back to my question:

Isn't it possiblz to calculate the methods by
which one might handle spent fuel from the OCconea plants
through wieir lifetime which has been testifiecd to5 to ba
around the year 2012, get a calculation of what you woald
expact‘the person-rems to be as a result of those various
handling methods, get a calcuiation of the economic cost of
pursuing those various options, and, on the basis of tiacz,
then be able to make a comparison botween the alternatives
using, for purposes of my Juestion, your $1500 per perion-rem
value, and see which one is ALARA over that time period?

Isn't that possible to do that?

.o heaie. "L L of Sk -
-y -

-t § I L . 2. B . %or the
same reason, the continuing objection that I stated the other

day.

CHAIRMAN MILIICR: Objecticn overrvled.
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34 3. MR, ROZSMAN: ;
H)

4 ! . Y : - 25 ;
i Q Well, now, you‘ve not done that; is that corrasct?

* A Lecking at every sincle alternative and=-
|

g Q Out through the lifetime of the Oconee facility.

7 A I've not done that, other than tha svaluation that

Bl I gave for, say, the 4000 assemblies, which woild be & maltiple
2 of the 65 person-ram. Yocu can multiply by any number of

10 assemblies you want and you get an upper limit, essentially.

11 | Q If we assume a permanent cascading progran--
i2 A Yes, sir,
i3 Q If we assune a cascading program chat starts aow

14 And ends in 1993, and then is picked up with an independeat

13 spent fusl storage facility at the Oconea sita, we micht 2ome
15 to some diffarent conclusions; is that corres:?

17 k I mean, that would complicate your caleculastion?
18 A If yvou make changes you're going %o gat diffarent

19 conclusions.

20 Q All right.,

21 Now let's get back to how you got these numbars for
22 the 400 spent fuel assemblies.

23 First, where did you get the 400?

24 A Well I was told that that was the figure they would
25 expect <o be invelved in +his shipment,

£46 155 97
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Q2 You were told by whom?

A The fuel managemeant nNecple, .b

Q That they thought there were going t< be 00 ship~
ments?

A fhey said, Usa 400 and we can scale the figures to

whatever it is, 375, 412,

Q Co you ramembar roughly when that hapuanec ?
Wrhen did they ask youto d> these?

A Well I believe at the time we wera preparing
testimony, and so forth, nswering questions == not preparing
testimony; answering questions of interrogatories in iegard
tc fuel shipment., and preparing testimony.

Q Now when you did the calsulation of the person-rems
associated with, let’s take your Alternative No. 1, Mcdifica-
tion of existing Oconee nuclear spent fuel pcol, aow did you
do that calculaticn in the sense of how did you kaow now much
you should assign to the various elements? I think you said
in answer to your counsel’s direct examination, you had 76
for the reracking and 8 associated with transTers betwz2en the
1 and 2 pool and the Unit 3 pool; is that correct?

ilow did you ..~ *+ it was 76 associated with re-
racking?

A Those are major elements, and we have brokzan it i
down further into the component parts.,

There are, for example, in the backup mate -ial

-7 A 1 40
35 t 70
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answay, te.l 3 in taiiu sease: did vou ~.a9 that shatzver
viluey you put in for ‘here wera the richi velias vo L8e?
What vere you bisiag the numbers un?
A Ae had “o evaluate the jobs that had te be dorne
in-this work. 50 i: was basieally wor: that had to be donzt
ztual radiation levels in the clant, achual vuerience to date

in handling fual, wmaking transfars, loading aid

cz2ks, ysing actual

perz these numbers were derived by,

axpariance

'Jnlua\ = 4!
frem the plaat for tha mose

coula ultinatel

eali LT, enginzering judoment, if vou do it i advanc: of “he
actual operations.
Q All right,
New in terms of the engineering judgment thot vou
wsed

a3 ©o what th2 rsleasae level

rods that are in the Unit 1 spens

in conjunction with Unit 1 ané 2, did you maka ar zasump= }

was that was coming off %he

fual pool right zov?

A We bad our design enginsering pesople calcriata

this nun.<r for vs.

And the figures seemed tu be appropriate.

And I've used them wvariously in thz aliernatives.

Q Wow whan

vou say "calculated,” is tnat @iffesrant

than actually goirg in 2nd physicaily measuving it? 1Is a

calculaticn different

thing in the water and

from ¢ physical== »Did they stick scme=

find out just wvhat the ra i1ticn

Pﬁﬂﬂ. G.

- —
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was

A Measuremsnes are beinu made of radiation levals q
in the peoi, radioactivity in the pocl, the couponant
‘adionuclides of this activity., We continucusly reguire for
the operation of Occnee a measuring of the to-al activity
being released froem the plant, of which the fual ool ic a
component.,

Q For ycur 76 person-rem calculation, was that ased
upcua actual measurements or a calculation of vhat actual
measurements it was believed would show?

A These were based on actual measuraments plus
estimates of the working times required ©o deo certain as-acts
of the job.

Q Roughly, when wer2 theose actual measurements made?
I don't mean the day. But two months ago? Six months ago?

A Well, we used data == Ffo~ the mos+ part, aan average
of 1977 and '72 refuelings, and upuntil, say, March of this
year,

Q In the actual work being done on the Unit 1 and 2
pPools are you monitoring the radiation exposure levels that
are being experienced?

A Yes, we are.

Q Are they proving to be higher or lower thaa what

you had anticipated when the population wage=

A Well, for erample, one ccmponent ¢f the do3e, which
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Is ssay ;] ¢ 2 v H nre - 14 . e ‘e =
1ave cons <o low=sr the dogas rwo the ¢ “VEYS == aAnRd TNILE &

continuing, sort of dynamic thince that’'s hard to wriin ¢.3wn
one time and just keep doing it, the divers, wa're estimating
aow that they say receive about $5 perzant of +he doic we

estimatad for that work.

Q You mean peor diver?
A The total Zfor the job.

de had astimated thes divaer work, rack ramcval
and installation =- well, the to*al work: the cack rencval
ard instzllation, $4 man~rem, The diver poxrtion of wrat,
which 1z abeut half of that, is running about 50 parcenc.
Ye're estimating now that they will end up about 60 perceat
of what we had estimated.
Q And ya ars measuring what they’rs actually haing

@xposed to, or you're calculating what vou think they’re s2ing

exposed tc?

A WeTre actually measuring what they’=e being exposed
to.

Q They are wearing some Xind of a badge or davice?

B Thermo-luminescent dosimeters are on their hody

and their extremities, 2And they're usging survey meters under
wate~ that we rigged up in special Lucite contai-ars to be

waterproof. And keeping certein distances frem the fusl: and

c74 171 446459
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2verything eicga.

We have done wnderwater vacuuming 0 raduce =ha
dose from the crud that mav ba cn =he hoitom prior to tham
voing in there,

Sc some of thet work has served tou reduce the
dose down toc the 60 perscent lavel,

Q Now I seem to remembar -- and I ray ba wrong -
that one of the Company's witnesses indicated that there was
some problem being experienced with the reracking as a raesult
of exposure levels being a little hit higher than had bean
anticipated. I think it came up in the contex: of whetha:
or not cne could elininate that ten-foot watar barrier that
has been established between whera the divers are goingy Lo
work and where the spent fuel is still stored in the pool.

Can you give any illumination on that? 1Is there
some problem that has arisen down at that end of the pool in

which the exposures are appearing to be higher than thay had

been anticipated to be?

A Of course I don't know what someone elise has
testified. I wasn't here when they did. But I will say, as
I think I've just previously said, %hat the total dose for the
divers, if continued at the present rate, as a result >f tie
ALARA precautions we have taken, the ALARA measures that wea
have taken, will run about 60 vercent of what we anticipated
for the divers., I see no problem of the nature you aplear to

ph6—HO0
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PN I bhave not heard of a oroblem of that anatars.
Q Ckay.
And ' such axisted, T assume you're the guy in

the Company who would have been liXely to have heard o7 it?
a Yes. And it couid have been a preblem +ha‘:
erigtad in a moment in time and then, by corrective measures,
it disappeared.
Q Ckay.
Now, in the reracking analysis T raticed Zhiat
there is no amount included in there for a routine opasraticn

exposure. Can you explain to me why 1s that eliminatad from

 the revacking?

A He subtracted that out =-or I subtracte® <hat out
of the analysis becavi2 i: is not-- We would g2% exposure
from routine operation whathexr they reracked or nect, in a
Sense, because we are operating the Ocones nuclear station,;
we are refueliny, we are handling fuel. So I didn't want to
attribute the dose that we would receive now to the reracking
oparation.

Q But isn’t i1t “rue that the more spant fuel vou
handle the more dose vou get, and that's reprasentced liy the
number 9.3 from routine operation, which is contained in some

Y p}él i
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o, In othor we dg, you have ro: heare ¢f aay suck ‘
|

— e —— - w— ————— . —— %



7.180

'n"b 9

]

w

10

n

12

14

15

16

17

8

e ———

- e

1763
-f your other calculations, such as uader No.=-

B The 9.3 was added where it was ar-ropriate uc a-iq
it. It was somsthing that-~ Essentially Oconee will get 5.3.
Maybe there'll be a littls change in that due to the reracking
work. But a small increment; which I have not added. It may
be 1 or 2 psrson-ram,

Q N do I understand that your calculations show
that if you rerack, locking at Alternative No. 2, if you
rerack Units 1 and 2 with poison raciks, that the total
exposures, holding aside transfers for the moment, from the
reracking oreration itself will actually be snaller thran
reracking with the non-poison racks? 72 for tie poiscr. versus
76 for the non~poison?

A The reracking, to my knowledge, is taking place
in the 1 and 2 pool, and the reracking with poison racks
would be in 1 and 2 ana in 3,

0 But I'm just looking now... You had broken it
out, in answering Mr. McGarry's question, into the portion of
it asscciated with reracking just 1 and 2. And +he numser I

wrote down was 72 person-rem.

A Versus the 76?2
Q Versus the 7€ for reracking 1 and 2 with non-noison
A Yes.
Q What is the reason for that difference?
A Part of the reason for that is that this is an
)

AAG - HOF
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2 vaderwatar vacuumi g has bean onita sucsezafel ia liniting

wSBa. SO aovie~ UWalj 2 had to ¢o the undariater vacowaxing
for the rer .cking wexk. If we would then tai: 2 claaner

ool snd 132 1t with poison racks wa would gzi ics=a dosa,

S0, in 2 sanse, all thesc calculaticrs arm nce at
the sam2 instant in time. They account for what nas heen
dun2 at the station to date.

Q You mean that the raerackiag that is new goirg on,

the 76 aurmber includes 4 sersone=rem for axpocuras associzted

(4

o cat if n ihen

r
G

si.th vacuuming that you would not axpect

turned around aad rerackad with volison racks: i1z that what
your testimony iz?

A Undarwater vacuuming, we weuld get akcut . rerscn-
rem i2 we Gid it with the poiscn racks, varsus 3.6 Jo3 -he
reracking.

We are Lrying Lo carefully attributa gach ‘dose
to where it rsally belongs, apportion it proparly. And we are
doing work while this aearing is going on, Aad thingu change
day by day. And this poisecn rack came in latzr. We had done
a certain amount cf work for the reracking.

Q Ara you assuning tha poison racks are going to be
installed after the existing modifications huve keen couplatad,
when you did your calculaticns hara?

Laf 163
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A Well, they are working on rei.ac.. ng at th2 nresent
time. .
Q So the poison racks will follow it.

So when you did the calculat-on vou assumad the
pool had already once been reracked with the non-poisin racks
in making calculations like how much fuel is in the p’oi and
where it will be physically located?

A I balieve the answer would ke Yes to that. And
also an additicnal factor:

As a result of experience during the rerazking
we could see that scme doses were going to be lower if we got

inveolved in poison rack work.

Q Well, now, wait a second.

As I understand, this testimony of yours wis pre=-
pared before ycu started doing any reracking. How coild
experience have changed it?  June 4th is the date of the testii
mony. The reracking wasn't approved until about the 15th.

A We did a lot of preparation work for the -eracking
in advance of getting the licensing approval to rerac:.

Q You mean preparaticn work that fcrmed the basis
for your conclusion that poison rucks would involve lass
exposuras; not paperwork, but physical work?

A The paysical work at the station in advan ce of
the reracking, in advance of reracking the pcol.

Q All right.

pat 108
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the dozza to the »oblic into == aud these ars ‘cur werds: "A‘
parspactiva® by compariang tacn co the ananal zvaerac: lose that |
a p3rson, or pevple 21ong the route raceiva from anatural Lagke é
ground radiation. i
Can you 2xlain to me why is thal paitting it into

perspactiva? What is the relevanca of the fact that w: are
getting,peosle in Worth Caroiina and South Carolina z:re getting
an average of 140 millirem from the na:ural backearound?

A All right. Laymen do nct understand units, and 30
we often put it in perspective by cemparing it to x-rays doses,
and 5o forth. In thiz case wa're comparing it to the doses
of radiation tnat these people or persons recsive fron back=-
ground, as just a means of compariscn.

Q ® that if we're dealing with laymen, den ¢ you
think that laymen migh: find it more reiesvant to simp..y ke
told that if the spent fuel is transshined throuch your zom=-
munitj there is a definably larzer probabilits that you'll
get cancer than if it is not? Wouldn't that bhe scmet! ing
that laymen would understand better, and wouldn’t thit bz
accurate?

A It's a very qualitative statement which dcesn't
leave the person able %o make some judgments about the magnitudj
of the dose thay recaive.

Q Well, but it weuld be an accurzte statemert, wouldn'
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it? Is it a true statenent tout if the cask gets tirough

a community, ‘.ae pasople there will have a greater clancz c;..
getting cancer than if it didn’t, assuming all other things
remain egual? Isn’t that a true statement?

A The risk orobability would incraase infinitassimale
ly. So, ves.

c Thank vou.

N~w, to someor2 who lives along the route, you
don’t think that might put it into better perspasctive for
them, just so they'd understand it? I mean lik2 if thev had
the choice between having a cask go through their town or
not, you don't think it would help them to know that i: mighs
increase their chance of cancer if it went chrough?

A I think if we said tnat to them == and w2 do,
we also put the risk figures in there so that thev can
understand that.

Q You think most people evaluate in “erms >f their
own day-to-day operations in terms of riszk figur-es such as
you've calculated on page 4?

A It's extremely difficult to talk to pecple in
terms of rizlk, because people ordinarily, including surselves,
don't like to think of risk, or don't think of risk in a
numerical sense,

And yet, of course, actuarial figures avaiilable

from insurance companies list risks fo: every s;pgle thing,

4 | w
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fron. 2 single cigarects to a2 milliram of radliation.

G Then I still don't understand, If thisz in ithe ‘
calculacion, this 1 in 42,000, or 1 in 10,000 tha: people
der't ordinarily do, why does it put it into perepective for
chem to give them that aumber?

A I'm trying to show people, whoever is reacing or
listening to testimony, »r whatever, that we're talkiig of
an incremental duse that’s equivalent to a very small “raction
of the radilation background they receive, Pecause in the
terminology you're using it, if you talk that way tc the
public, they think they’re getting a fantastic over=acrposure
which will send them to the ' .spital with cancer, or vhatever,

Q Are you testifying now about human reacticn =o
facts? I3 that what you're testifying to?

A I'm talking about trying to put it in tems that
people can understand more readily.

Q All right., That'’s what I'm trying to get at,

Your testimony is based upon scme assumptions
you're making about == quote == what people understanc =-
unquote. I3 that correct? This piece of your testimcny?

A it was an attempt to put it into nerspaective,
so that people could compare the dcses which they would
receive from a shipment with what they normal.y g2t from
radiation backaround.

Q Wall, that's only a useful compar_.son for people

ke B

4616774 1.
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iR, MC CAFRY: My, Chairman, I'm geing to ub‘ect.
Metler oxr not it's useiul to a rerseon is a determinat.on for
that pareon €0 make, no: for Mr, Lewis to make,

CHAAIRMAL MILLER: Tha testimeny dezs get into
perspective, and I guess perspect.irs depeuds upon the wncle
or the perceptlon «f the viewer. 8o we will permit h.m tc
answer.

THE WITNESS: Tc ancwer tha questions that veu
navae been asxing -- not necessarily the last one, but hs
actual risk, increase in risk, dua to the shipment. in my
understanding, has been addressed by Dr. Hamilton in his
tastimony. My testimony does not go into the risk aspoct
other than stating what the doses ara, and trying to mike scme
comparisons to how much this represents.

BY MR. ROISIMAN:

Q Let's go back to my gquestions now. I'm trving to
fiad out if you are saying that you put this into perspective
for people, do you put it into perspective 1f vou giva it *o
them in the context of ‘a calculation which do2s not
reprasent a comparison that they normally maka in the.lr
day-to-day life? Does that incrsase their rerspecrive on it?

A I think it does. In all the talks I give Lo the

public on radiaticn axposure, and so forth, we tzlk about
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wal 4 1
1 natural background, we talk about doszs from the ol>nf:, we
| . § .
2 talk abcocut =I.. aspects., DBut pesople don't usgcally underetan
3 -5 _._, -10 nEe' & L -
what 10 risk means. or 10 « We have o tzlka thosa

“ 40,000, 50,000 automobile deaths a vear. Th.s will lsac to

S one~tenth of one person gatting cancer. And e tiry ©o
6 . explain it in terms that they ara familiar wita,
7 Q But isn’t it true that there are still plenty

8 of people who you would say that to who still ceme back to

S you and say, "But I'm afraid of the radiation from your plant
10 or your cask or ycur wasta,” isn't that true?

11 A Yas.

12 Q So at least for that bedy of pecple, you're not
13 putting it into perspective when you give it to them :n

14 1 in 42,000, or 1 in 10,000 incraase in *he risk?

15 " A We have to trv, and we try differant methods.

16 And this was one attempt at such a comparison.

17 Q My only quastion is, ané the only point I'm
18 trying to get at is, that for pecple whose parspective is
19 different than yours, they might have found it mcre in

20 keeping it in perspective to just tell them y>u've got: z

n~

1 greater chance of getting cancer if this cask goes throcugh
your community than if it doesn’t, isn‘t that trve, if they
have a different perspective than vou do?

A Yes, and I think we have done that: in this case

B B 8 B

by Dr., Hamilton's testimoay.
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Q I'm Jjust talking abous what you've said f{a -his
Paragraph oa nage ..

2 “ha statemant you'we makiang APD2EXE TO DA coyvrac
yes.

Q And the stat..ent at ti.ec bottom of page 4, vhera

vou say the transvortation dese is; in v opinion, as low
as reascnably achiazvable,; ALARA, T just want to be clear on
thisz: You're not makiag a conclusion akout whai: vou :hirk
the law requires, is that correct?

You're not trying to tell me what you think the
law roguires, are vou?

A I'm giving you an opinion as a gualified axperi
in health physics that the doges rasulting in transpoitztion
to McGuire are as low as reasonably achiavabla.

Q In light of a certain set of factors that you
testified to earlier vou're taking into account in maliing
the calculation?

A And also in my understanding whica I have of
interpreting requlations which say keep exposures as low as
reasonably achievable, and the Regulatory Guide which givas
me the general policy, goals and objectives in doing that.

MR, ROISMAN: Mr,. Chairman, just as long as it's
clear that the witness is giving an interpretation, nct an

expert opinion, on that =-
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in view of the circumstancas ha has described T think the
Tecord raflects thi - ‘

BY MR, ROISMAN:

Q Now, ovar on pagm 5 of your testimony, in the
middle paragraph, near the bottom you have the phrase,

"Doses received for this job...” referring to :he
putting of the cask back cn the truel: again, "...would
correspord to occupational exposure where the dose limits
routinely permissible are 5,000 mrem ner vear and 1,25) mrem
per gquarter..." and then ysu cite a ragyulation,

What dc you mean by, or vhat's the relevance cf
this statement, "...would correspond to?" Is that another
one of thase comparisons that you're doing?

A I would not consider a person doing the recovery
Wwork necessarily would necessarily be a member of +he vukblic,
in a sense, but rather he would be a more restricted body,
which may be occupationall- exposed people.

It could be people who are receiving this exposure
and it being handled as occupational exposure,

Q So what you're trying to say is that for peopla
who are normally in the radiation handling business, the
amount of radiation involved here is campirable to what they
might reasonably expect to get in their cccupation?

A Yes.

Q You're not trying to say that you think it's
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fecessarily good or desirable?

) The ' a0 statamont that ig'e

It was a 3 -atanent cf hat they might racai
pPut in the cecrpational exposure frame,
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‘asirable cr c‘
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